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SHORT ABSTRACT

Venture cap ita lists  (VCs) are often said to play a vital role for the developm ent 
o f new techno logy -based  ventu res -  as experts  in iden tify ing  and develop ing 
successfu l opportun ities, and by providing 'sm art m oney' to them .

However, m ost ex isting  lite ra tu re  treats VCs as a hom ogeneous group, e ither 
n eg lecting  like ly  d iffe ren ce s  in V C s ' know ledge  com p le te ly  o r m easuring  it 
inadequately.

At the  sam e tim e , an e cdo ta l e v idence  and re cen t even ts , such  as the 
deve lopm ent and burst o f the 'h igh-tech Bubble', cast som e doubt about whether 
all VCs are tru ly experts.

In th is p ro ject we the re fo re  exam ine the im pact o f V C s ' know ledge on the ir 
inves tm en t app roach  and the perfo rm ance  o f th e ir  in ves tm en ts  in a m ore 
system atic way than is to be found in the existing literature.

For th is purpose, we deve lop  a severa l prox ies fo r V C s ' know ledge that are 
based on the num ber and type o f the VCs' previous investm ents.

We w ou ld  g en e ra lly  exp ec t tha t the im pact o f V C s ' know ledge  on th e ir  
investm ent approach  and the perform ance of the ir investm ents is the stronger 
the better m atched the VCs' know ledge is to a focal venture.

Based on a un ique sam ple of more than 14.000 investm ents m ade by 2,000 VCs 
in 1,700 b iotech  ventu res between 1970 and 2002, we test th is  proposition  by 
exam in ing  th ree  spe c ific  research  hypotheses  on the re la tion  betw een VCs' 
know ledge and 1) the synd ication  of investm ents, 2) the stag ing (round-length) 
of deals, and 3) the likelihood of VC-backed ventures to go public.

Our find ings overa ll provide support for our hypotheses: contro lling  for various 
o the r fa cto rs , V C s ' know ledge  is n ega tive ly  re la ted  to V C s ' p ropens ity  to 
synd icate and to the round-length  of VC deals, and it is positive ly  related to the 
like lihood  o f VC -backed  ventu res to go pub lic. These  re la tion s  are the m ore 
pronounced the better m atched the VCs' know ledge is to the focal venture.

Two add itiona l case stud ies on Germ an biotech ventures, however, also suggest 
that the actual im pact o f VCs' know ledge is strong ly  in fluenced by the contextual 
situation: even know ledgeab le  VCs can behave m yop ica lly  -  in good and in bad 
times.
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CHAPTER A: ABSTRACT

Introduction

En trep reneu ria l ven tu res, pa rticu la r ly  in h igh-tech  secto rs, face a num ber o f 

cha llenges to rea lize the ir potentia l and to develop  into susta inab le  com panies. 

Ch ie f am ongst those cha llenges is the lack o f vital m onetary  and non-m onetary 

resources. However, high levels o f project risk and a liab ility  o f 'new ness and/or 

sm a lln ess ' m ake it d iff icu lt fo r these  ven tu res  to ob ta in  m issing  resources 

externally.

In th is s ituation, venture  cap ita lists  (VCs) are often assum ed to play a key role 

fo r the ven tu res ' successfu l deve lopm ent, by p rov id ing  not on ly cash but also 

'sm art' m oney. VCs are said to be experts in iden tify ing  the m ost prom ising 

investm ent oppo rtun itie s  prior to the investm ent and in prov id ing  value-added 

overs igh t and suppo rt to them  in the pos t- inves tm en t phase. Th is  assertion  

seem s p lausib le  looking at m any o f today 's w e ll-know n h igh-tech  organ izations 

that had received venture capital during the ir early days.

However, the recent h igh-tech  Bubble at the stock m arkets casts som e doubt 

abou t the actua l 'sm a rtn e ss ' o f VCs. In the a fte rm ath  o f th is  Bubble, also 

thousands of VC-backed  ventures went bankrupt, incurring substantia l losses for 

all stakeho lders. Th is  in tensified  resource constra in ts  on ex isting  ventures and 

threatens the deve lopm ent of prom ising new sectors.

It is th e re fo re  pe rtin en t to ask how 'sm art' ven tu re  cap ita l rea lly  is and to 

investigate how VCs' know ledge is related both to the ir investm ent approach and 

the perform ance of the ir investm ents.

The  academ ic  lite ra tu re  on venture  cap ita l o ffers severa l theo ries  o f venture 

cap ita l investm en t -  the financia l in te rm ed ia tion  or financia l s igna lling  theory, 

the p rin c ip a l-ag en t theory, and the resou rce -based  or resou rce -dependence  

theory - each o f which (im p lic itly  or exp lic itly) suggests a positive role for VCs' 

know ledge.

The em pirica l lite ra tu re  in th is context, however, produces am b iguous find ings. 

VCs' investm ent activ ities apparently  d iffer w idely, as does the outcom e of these 

activities: VC-backing has been found in turn to enhance, to have no effect on or 

even to detract from  the perform ance of entrepreneuria l ventures.

One p lausib le  exp lanation  for th is am bigu ity  in the lite ratu re  m ay be that m ost 

p rev ious s tud ies  have not d iffe ren tia ted  betw een  VCs on the bas is  o f the ir

1
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ob se rv ab le  c h a ra c te r is t ic s  a t a ll. In s tead , they  have tre a ted  V C s as a 

h om og en ou s  g roup , im p lic it ly  a ssu m in g  th a t th ey  a ll h ave  th e  sam e 

characte ristics  and leve ls o f com petence. Put it sim ply, research  has looked at 

w hat VCs do, and how  th is  d iffe rs  from  m ore tra d it io n a l in v e s to rs  when 

con fron ted  w ith d iffe ren t in ves tm en t opportun ities . By con trast, v irtua lly  no 

study has looked at how VCs d iffe r in what they know and how th is m ay im pact 

the ir sty le and perfo rm ance. Furtherm ore , lite ra tu re  ignores the issue o f how 

VCs develop know ledge in the first p lace, and what k inds o f know ledge may be 

most relevant for the ir activ ities and the ir outcom es.

As a consequence  o f th is  the few  stud ies that have d iffe ren tia ted  between VCs 

have done so by using certa in  VC characte ristics  -  such as the VC age or size - 

tha t may be app rop ria te  fo r ana lys ing  the role o f V C s ' repu ta tion , bu t seem  

inadequate  to cap tu re  V C s ' actua l know ledge. Even w here s tud ies have used 

potentia lly  adequate prox ies fo r th is purpose, they often have em ployed them  in 

questionab le  ways. For instance, m any stud ies did not take  into accoun t that 

ventures usua lly  rece ive several rounds of funding, which often involve different 

(synd icates of) VCs. In add ition , m ost research is based on qu ite  heterogeneous 

sam ples of ventures, apparently  assum ing that ventures from  d iffe ren t industries 

involve the sam e cha llenges and have the sam e requirem ents, in particu la r with 

respect to investor know ledge.

Together, these  de fic ien c ies  in the lite ratu re  have the potentia l to obscu re  the 

'true ' im pact o f VCs' know ledge.

Propositions and hypotheses

M ost o f the  a cad em ic  lite ra tu re  takes  a s ta tic  v iew  o f V C s ' know ledge  - 

em phasiz ing , fo r instance , poss ib le  in form ation  asym m etries  betw een  VCs and 

en trep reneu rs  at any g iven  po in t o f t im e  but neg lecting  the dynam ic  ro le o f 

learning and know ledge present in the evolution o f a new industry.

By contrast, in th is thesis, ou r in terest focuses prim arily  on the evo lution  o f VCs' 

know ledge and its im pact on the ir investm ent approach and perform ance.

For th is purpose  it is n ecessa ry  to deve lop  m ore adequate  p rox ies fo r VCs' 

know ledge and m ore system atic  ways to em ploy those prox ies than described in 

the literature.

From the literature on organ iza tiona l learning, we know that o rgan iza tions 'learn 

by doing'. In the VC  context, th is  cou ld  transla te  into 'learn ing  by investing ': by 

rep ea ted ly  in v e s t in g  in e n tre p re n e u r ia l v en tu re s , V C s d ev e lo p  re le van t 

know ledge th a t enab les  them  to conduct th e ir  a c tiv it ie s  m ore e ffic ien tly  and
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effective ly . However, th is know ledge has severa l facets, rang ing from  general 

experience in financing  and m anaging en trepreneuria l ventures to very specific 

expertise w ith respect to ventures in particu lar industry sectors and at particu lar 

deve lopm ent stages.

We there fo re  propose a set o f proxies for VCs' know ledge that is based on both 

the number and the type o f V C s ' p rev ious  in vestm en ts. They  a llow  us to 

m easure severa l d im ens ion s  o f VCs' know ledge, reach ing  from  the ir general 

experience (num ber o f investm ents overall) to the ir specia list expertise (num ber 

o f in ve s tm en ts  in a p a rt icu la r  indu stry  se c to r  and d ev e lo p m en t s tage). 

Furtherm ore, we can use these proxies to m easure the know ledge o f individual 

VCs and synd icates o f VCs, in single rounds or across severa l rounds of the same 

venture. Together, th is enab les us to exam ine the im pact o f VCs' know ledge in a 

m ore adequate and system atic way than has been done in previous studies.

We wou ld g en e ra lly  e xp ec t the  V C s ' know ledge , as app rox im a ted  by our 

m easures, to be m ore in fluen tia l the bette r it is m atched  to the  particu la r 

venture under consideration , and -  in synd icated rounds - to be more influential 

with view to the m ost know ledgeab le 'lead ' VCs than with view to the syndicates 

overall. Th is form s the basis o f the three main research hypotheses tested in th is 

thes is . T hey  fo cu s  on the re la tion  betw een  V C s ' k n ow ledge  and 1) the 

synd ication  o f investm ents, 2) the stag ing o f deals, and 3) the perform ance of 

ventures.

Methods and data

O ur study  fo cuses  on one pa rticu la r re fe rence  industry , b io techno logy. Th is 

secto r is pa rticu la r ly  in teresting  and su itab le  to our purpose not on ly because 

b io techno logy is w ide ly  expected to be one of the key techno log ies for the 21st 

century but a lso because it involves unique cha llenges, in particu lar with respect 

to VCs' know ledge.

We exam ine  our hypotheses  by m eans of a la rge-sam p le  approach  based on 

inform ation  from  Venture  Econom ics. From th is source we co llect inform ation on 

som e 14,700 ind iv idua l investm ents by som e 2,000 VCs in about 1,700 biotech 

ventures over the period from  1970 to 2002. Th is is one of the largest sing le- 

industry sam p les from  the Venture  Econom ics database extracted to date. The 

care  w ith w h ich  th is  da tase t has been put tog e th e r m eans tha t it is m ore 

accurate than m any o f the ex isting datasets in the area and the resu lts derived 

from  it should there fore  be s ign ificantly  more reliable than the average.
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In add ition, we conduct in-depth  case stud ies on two Germ an b iotech ventures. 

Th is a llows us to obta in  a 'r iche r p ictu re ' o f the VC -en trep reneu r re la tionsh ip , o f 

the factors in fluencing  VCs' activ ities  and the ir ou tcom es than is possib le  s im ply 

from  the large sam ple ana lys is  alone.

Findings

Overall, our find ings confirm ed the postulated hypotheses:

1. VCs' know ledge  is n ega tive ly  re la ted  to the VCs' p ropens ity  to synd ica te  

investm ents, and th is  re la tion  is the m ore pronounced the bette r m atched the 

VCs' know ledge is to the particu lar venture under consideration.

2. V C s ' k n ow led g e  is p o s it iv e ly  re la ted  to the  s tag in g  o f in v e s tm en ts  

(equ iva len tly , is n ega tive ly  re la ted  to round-leng th ), and th is  re la tion  is the 

m ore p ronounced  the be tte r m atched the VCs' know ledge is to the particu la r 

venture under cons ide ra tion . It is a lso m ore pronounced fo r the synd ica te  'lead ' 

VCs' know ledge than for the synd icate VC's average know ledge.

3. VCs' know ledge is pos itive ly  re la ted to the ir investee ven tu res ' like lihood  of 

experienc ing  an IPO  and n ega tive ly  re la ted  to th e ir  t im e-to -IPO , and these  

re la tions are again  m ore p ronounced the better m atched the VCs' know ledge is 

to the particu lar venture under consideration.

Our find ings a lso ind ica te  tha t som e o f the proxies fo r VCs' know ledge used in 

previous research, such as VC 's age, are inappropria te  to capture  the im pact of 

VCs' know ledge on e ithe r the ir investm ent approach or the perfo rm ance o f their 

investm ents.

However, our study a lso suggests  that the VCs' know ledge, as approx im ated  by 

ou r m easures, is on ly  one o f m any facto rs  w ith an im pact on the exam ined 

aspects. C on tex t-re la ted  facto rs, fo r instance, often seem  to p lay an equal or 

even more im portant role.

In teresting ly, we find - at the aggregate  level - that the average experience  of 

the VCs active during the Bubble period from  1995 to 2000 declined by no less 

than one th ird com pared to the pre-Bubble period.

Implications

Our find ings have both academ ic and practical im plications.

From  an a cad em ic  p e rspec tive , ou r study  suggests  th a t it is im po rtan t to 

d iffe ren tia te  m ore ca re fu lly  betw een  VCs, and the ir know ledge, than has been 

done prev iously . Fu rthe rm ore , ou r study ca lls  for m ore research  in th is  area, 

both theoretica l and em pirica l.
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From  a p ra ctica l pe rspective , ou r study  suggests  tha t, fo r VCs, spec ia lis t 

know ledge and expertise is a likely ingredient for successfu l investm ent.

Fu rthe rm ore , fo r en trep reneu rs , it m ight be in te res ting  to know  tha t VCs' 

know ledge can indeed  m ake a d iffe ren ce  and tha t it rea lly  cou ld  be 'm ore 

im portant from  whom  you get the m oney than how much m oney you get'.

Finally, our study also suggests that even know ledgeab le VCs, are, at times, not 

safe from m yopic behaviour.

or pub lic au thoritie s  w ish ing to develop certa in  h igh-tech  sectors th is may raise 

the que stion  o f w h e th e r  th e re  are m ore re lia b le  sou rce s  o f fund ing  fo r 

en trep reneu ria l ven tu res  in these sectors that are less sub ject to the cyclica l 

behaviour o f financia l markets.
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CHAPTER B: INTRODUCTION

B.I. Promises and problems of entrepreneurial high-tech 

ventures

Promises

Today, the notion o f en trep reneu rsh ip  everyw here  is at the top o f the socia l, 

po litica l, and academ ic agenda (GEM, 2001; OECD, 1998), and new technology 

based firm s w ide ly  are cons ide red  im portan t v eh ic le s  fo r d eve lopm en t and 

grow th (C ooper & Folta, 2000). Th is  is because en trep reneu ria l ventures, and 

particu la r ly  those  in high tech sectors, are genera lly  regarded as being more 

capab le of innovation  than large, estab lished firm s, wh ich are often said to be 

subject to inertia and 'com petence traps' (Leonard-Barton , 1992, 1995; Levitt & 

March, 1988; March, 1991).

W h ilst it has long been recogn ised that en trep reneu ria l ven tu res may be key 

drivers o f econom ic deve lopm ent and growth in a process o f creative destruction 

w ith new industries rep lacing o lder ones (Schum peter, 1934), the ir true potential 

has becom e pa rticu la r ly  ev iden t in recent tim es. For instance, w ith a view  to 

recent deve lopm ents in the United States (U.S.), w idely seen as the country with 

the m ost advanced  en trep reneu ria l cu ltu re , T im m ons (1999) m entions that 

between 1980 and 1999 the U.S. econom y created over 34 m illion new jobs, 

w h ils t le ss -e n tre p re n eu r ia l Eu rope has b as ica lly  expe r ie n ced  s tagnan t job  

creation during th is period. O f these new jobs in the U.S. a staggering 94% were 

created by ju s t 15% o f the young and fastest grow ing ventures, w h ilst at the 

sam e time, the Fortune 500 com panies lost over 5 m illion job s !1

A m o n g s t th e  e n tre p re n e u r ia l v e n tu re s  th a t w e re  re sp o n s ib le  fo r  th is  

deve lopm en t are m any o f today 's  househo ld  nam es such as App le, Com paq, 

Dell, G enenetch , Inte l, M icrosoft, Netscape, and Yahoo. Need less to say that 

these  ven tu res  not on ly  created  an enorm ous num ber o f new jobs, but also 

whole new industries, and im m ense wealth for the ir founders and owners.

1 With view to those figures, it should be mentioned that large and small firms are highly 

interdependent and that these figures probably overstate the contribution of small firms in certain 

respects. Furthermore, job creation is of course a bi-product rather than an objective of the firm.
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In sum , th e re  is lit t le  d ou b t th a t en tre p ren eu ria l v en tu re s  o ve ra ll o ffe r 

considerab le  upside poten tia l as regards the creation, enhancem ent, realization, 

and renewal o f va lue fo r all the ir stakeholders (T im m ons, 1999).

However, there  is equa lly  little  doub t that those ventures a lso face s ign ifican t 

cha llenges to rea lise  th e ir  po ten tia l; but, a lthough  the study  o f fa c to rs  tha t 

con tr ibu te  to ven tu re  d eve lopm en t has been in the focus  o f s cho la rs  from  

various a reas such  as s tra tegy , econom ics , f inance , and en trep reneu rsh ip , 

rem arkably little  is in fact known about what in fluences a sta rt-up 's  success, or 

fa ilure (Baum et a I., 2001; Reynolds et a l., 2000, 2001).

Problems

One undisputed prob lem  o f m ost entrepreneuria l ventures is that they lack many 

resources v ita l fo r th e ir  d eve lopm en t into sus ta in ab le  com pan ie s  (A ld rich  & 

Martinez, 2001; Baum , 1996; F ichm an & Levin tha l, 1991). New ventu res have 

few  if any resou rces  o th e r than the innova tive  know ledge  o f th e ir  founders  

(Chrism an & M cM u llan , 2000, M an igart et al., 2002a). Certa in  resou rces  are 

essentia l to bus iness  deve lopm en t, and innova tions  m ay fa il to c rea te  va lue 

when they cannot a ttract the  resources required (G om pers & Lerner, 2001b). 

Therefore, sk ills  in ob ta in ing  'o the r peop le 's resources', particu la rly  in the early 

growth stages of a venture, often are key for en trepreneuria l success (T im m ons, 

1999).

M issing and/o r com p lem en ta ry  resources fall into tw o broad ca tegories: non- 

financia l and financial.

To beg in  w ith the non-financial resources, researche rs  have long noted that 

startups have h igher fa ilu re  rates than m ature firm s because they su ffe r from  a 

'liab ility  o f new ness and/o r sm a llness ' (e.g. Baum, 1996; Freem an et al., 1983; 

Hannan & Freem an, 1984; S tinchcom be, 1965). For instance, they often have no 

estab lished  in terna l s tru ctu res, and lack im portan t m anagem ent, finance , and 

industry  know -how . In add it ion , they  usua lly  have no e s tab lished  ex terna l 

re la tionsh ips, and they lack genera l in fluence, endorsem ent, and leg itim acy. All 

o f these non-financia l resources are likely to be vital fo r the success and survival 

o f small firm s (e.g. Box et al., 1993; Bruno & Tyebjee, 1984, 1985; Chand ler & 

Hanks, 1994; Chrism an  &  M cM u llan , 2000; Cooper et al., 1994; Dyke et al., 

1992; G a rtne r e t a l., 1998; M u llins, 1996; Penn ings et a l., 1998; Reuber & 

Fischer, 1999; Siegel et al., 1993; W esthead, 1995).

The  lack o f financial resources, how ever, a rguab ly  p re sen ts  an even m ore 

obv ious de fic ien cy  o f m any en trep reneu ria l ven tu res (e.g. Bruno & Tyeb jee ,
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1985, 1986; C oope r et a I., 1991, C ressy, 1996, C ressy  & O lo fsson, 1997). 

S im ply speaking, th is is because financia l resources are required for obtaining or 

develop ing m any non-financia l resources. Davila et al. (2003), for instance, point 

out that sta rtups that are better funded are m ore able to hire, retain, and pay 

talented em ployees, who are critical to startups' growth.

Sah lm an (1990) describes the 'typ ica l' deve lopm ent o f the financia l needs of a 

venture during its deve lopm ent as follows:

• Seed stage: a sm all am ount o f capita l is needed to determ ine w hether an 

idea deserves fu rthe r consideration  and investm ent; th is m ight involve, for 

instance, build ing a prototype

• Startup stage: a m ore substantia l am ount o f fund ing is needed for product 

deve lopm ent, pro totype testing, bringing together a m anagem ent team , and 

refin ing the business plan

• First stage (early  developm ent): if the pro totype and/or m arket needs looks 

p rom ising  m ore fund ing  is needed to begin sm a ll-sca le  production  -  wh ilst 

the com pany is still unprofitab le

• Second stage (expansion ): the com pany  beg ins  sh ipp ing  firs t products; 

how ever, be ing  still u np ro fitab le , it needs m ore cap ita l fo r equ ipm en t, 

inventory, and/or receivable financing

• Third stage (p ro fitab le  but cash poor): the com pany 's sa les grow  and profit 

m arg ins turn  pos itive , but rap id expansion  requ ires m ore w ork ing  capita l 

than can be generated internally

• Fourth stage (rap id  grow th toward liqu id ity  point): a lthough  pro fitab le  the 

com pany may still need outside cash to sustain growth

• Bridge stage (m ezzan ine  investm ent): the com pany  m ay have som e idea 

which form  o f ex it is m ost likely, and when; but it still needs more capital to 

sustain rapid growth

• Liquidity stage (cash -ou t or exit): depend ing  on s tock  m arkets, in te rest 

rates, and ava ilab ility  o f com m ercia l credit, liqu id ity  may com e in the form  of 

an IPO or an acquisition.

W hilst the above m ight represent a 'typ ica l' pattern, both the required am ount 

and tim ing of the financia l resources vary w idely between ventures. For instance, 

the fund ing requ irem ents of h igh-tech, fast-grow th  ventures are certa in ly  to be 

cons ide red  m ore ex trem e than those of low -tech  ventu res, and so are the ir 

d ifficu lties  in actua lly  ra ising the required funds (L indstroem  & O lofsson, 2001;
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Mason & H arrison , 2000; M u rray  1999). M any h igh -tech  ven tu res  requ ire  

substantia l funds but do not genera te  revenues, let a lone  p ro fits , fo r a long 

tim e; and in som e cases, such  in the b io techno logy  secto r, v en tu re s  often 

remain unpro fitab le  even past IPO. Th is is desp ite  the ir need to grow  qu ick ly  to 

snap up a large m arket share.

W ith a view  to ventures in em erg ing or rap id ly changing industries, Florin (2005) 

there fo re  po ints ou t tha t they  genera lly  require large in jections o f cap ita l early  

on. Most e ithe r qu ick ly  and success fu lly  go pub lic as a resu lt o f th e ir  so-ca lled 

first-m over advantage, or are acquired by com petitors who went pub lic first. The 

success of these ventures there fo re  is a function of the ir strategy, and the ir top- 

m anagem ent's ab ility  to secure funding and to m anage growth.

It is ev ident, then, th a t m any en trep reneu ria l h igh-tech  ven tu res  are v ita lly  

dependen t on the  ex te rna l p rov is ion  o f m iss ing /com p lem en ta ry  resou rces  to 

deve lop  into su s ta in ab le  bus inesses. As a consequence , the re  is a g row ing 

recogn ition  tha t new  firm s are shaped by the re la tionsh ips th e ir  founders  are 

ab le to nurture  and m a in ta in  w ith a range o f externa l agencies (B rush  et a l., 

2001; Florin, 2005; Gu lati & H igg ins, 2003; Hsu, 2003; Larson, 1992; Powell, 

1990; Stuart et al., 1999).

However, m ost en trep reneu ria l ven tu res face a v ic ious circle: they  depend on 

the externa l p rov is ion  o f v ita l resources, but ob ta in ing  those  resou rces  from  

third parties is d ifficu lt. Th is  is particu larly  obv ious w ith respect to the financia l 

resources; and m any  te ch n o lo g y  en tre p ren eu rs  repo rt s ig n if ic a n t fin an c ia l 

constra in ts on the ir bus inesses (Evans &  Jovanov ic, 1989; S te ier &  G reenw ood, 

1995; W esthead & Storey, 1996).

A t least in theory , en trep reneu ria l ven tu res  have a broad cho ice  o f d iffe ren t 

financing  sources such as the en trep reneu rs ' own sav ings, fam ily  and friends, 

ang le investors, pub lic  subsid ies, corporations, and/or banks (Hellm ann  & Puri, 

2000). In p ra c tice , h ow eve r, th e  a v a ila b ility  o f fu n d in g  fo r  fa s t g row th  

entrepreneuria l ventures is very restricted.

For instance, own sav ings, fam ily  and friends, angel investm en ts  and pub lic  

subsid ies are usua lly  very lim ited in size. Th is m akes them , at best, useful in the 

very early stages o f en trepreneuria l h igh-tech projects.

Corporations, in contrast, are less financia lly  restricted. However, not very many 

corporations are w illing to invest in early stage ventures. Furtherm ore, incentive 

p rob lem s and bu reau cra cy  are frequen tly  be lieved  to lim it the  u se fu lness  of 

co rpo ra te  inves to rs  (B lo ck  & M cM illan , 1993; G om pers  &  Lerner, 2000). In
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add it ion , e n tre p re n e u rs  m ay be qu ite  re lu c tan t to re ce ive  fund ing  from  

corporations if there is a potential conflict of interest (Hellm ann & Puri, 2000).

Bank loans, fina lly , are less lim ited in size, and they shou ld  not invo lve much 

conflict o f interest. However, obtain ing funds from th is source is also d ifficu lt for 

several reasons. The  m ost obvious constra in t is in the ava ilab ility  o f collateral for 

bank loans (Gom pers & Lerner 2001a; Maier & W alker, 1987). Another reason is 

the inability o f the typ ica l bank m anager to understand the potentia l of high tech 

businesses. They  are there fo re  perceived as presenting very risky opportun ities, 

and fo r the average bank m anager's sk ills  in m anag ing them , th is is probab ly 

correct. For instance, there is uncerta in ty  about the ta len t o f the entrepreneur, 

the m arket need fo r the product, the deve lopm en t of a sa leab le  product, the 

ra is ing  o f se co nd -rou nd  fin an c ing  fo r w ork ing  cap ita l and expans ion , the 

m anufactu ring  o f the product, com petito rs ' responses, and governm ent polic ies 

(B yg rave , 1988; W ang & Zhou , 2004). In a d d it io n , lik e ly  in fo rm a tion  

asym m etries m ay prevent banks from investing in such ventures. For instance, 

an en trep reneu r o f a p riva te ly  held ventu re  p robab ly  know s m ore about his 

com pany's p rogress and prospects and his own capab ilit ie s  and in tentions than 

the investors (Adm ati &  Pfle iderer, 1994). Such in form ation asym m etries present 

a considerab le  obstacle  to investors, and particu larly  those that do not specia lise 

in certain investm ent sectors, as is the case with m ost banks.

Sum m ariz ing  the  above, W ang and Zhou (2004: 131) describe  the s ituation  

many h igh-tech entrepreneuria l ventures face as follows:

'One prominent characteristic of many new startup ventures in high-tech 

industries is the high risk due to the great uncertainty about returns, the lack 

of substantial tangible assets and the lack of a track record in operations.

Many high-tech startups may face many years of negative earnings before 

they start to see profits [...]. Given this situation, banks and other 

intermediaries are reluctant to or even prohibited from lending money to 

such firms. Furthermore, these financial institutions usually lack the expertise 

in investing in young and high-risk companies. Consequently, these startups 

often seek venture capitalists to be involved in their activities by offering 

revenue sharing in the form of equity joint ventures in order to obtain the 

necessary funding and to benefit from the venture capitalists' experience in 

management and finance'.
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B.II. Importance of venture capitalists (VCs) for entrepreneurial 

high-tech ventures

The above suggests that, for the deve lopm ent of m any en trepreneuria l h igh-tech 

ventures, venture capita l could play an im portant role.

How ever, b e fo re  we look  in m ore de ta il at the ven tu re  ca p ita l's  a lleged  

contributions, we first provide an overview  over the VC sector as such.2

B.II.l. Overview over the venture capital industry

W hilst venture cap ita lists  (VCs) are a genera lly  seen as a som ew hat d istinct type 

o f investor, 'un like  m ost o ther parts o f the financia l sector, the ventu re  capita l 

industry  lacks a p rec ise  lega l or regu la to ry  de fin it ion ' (B rander et a l. , 2002: 

428). Mason and Harrison  (1999: 14), for instance, p rov ide a com prehens ive  

defin ition o f the scope o f 'venture  capital':

'Venture capital is a distinctive form of industrial finance that is part of a 

more broadly based private equity finance market (Brophy, 1997). It can be 

defined generically as the provision of finance by an investor to businesses 

that are not quoted on a stock market and which have the potential to grow 

rapidly and become significant businesses in international markets. Venture 

capital is equity-oriented. Although venture capitalists may use a number of 

different financing instruments the majority of their investments are either 

pure equity or in a form that can be converted into equity under agreed 

contractual conditions. The objective is to achieve a high return on the 

investment in form of capital gain through an exit, achieved by the sale of 

the equity stake rather than through dividend income. Exit is normally 

achieved through an initial public offering (IPO), involving the flotation of the 

company on a stock market where its shares can be traded freely, or through 

a trade sale in which the venture capital fund, normally along with all of the 

other shareholders in the company, sell out to another company. Venture 

capital is therefore a high-risk investment. The investor shares in the success 

of the business but as equity finance is subordinated to other forms of 

finance (e.g. debt finance provided by the banks), shareholders are at the 

back of the queue in the event of the failure of the business. Furthermore, 

once an investment is made it will be illiquid for several years and cannot be 

realized unless and until an exit is achieved. Finally, venture capitalists are 

normally minority shareholders', hence although they will have seats on the 

board of directors, they are unlikely to have outright voting control. In order

2 At this stage we only provide an overview over the VC industry. A more detailed description of 

many important features of this industry will be given in our subsequent literature review.
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to compensate for these risks venture capital investors are highly selective in 

the types of businesses in which they will invest. In terms of financial return, 

they are seeking companies that can provide an internal rate of return of at 

least 30% in the case of established companies, rising to 60% or more for 

seed and start-up investments. Thus, only firms able to demonstrate the 

probability of achieving exceptions returns are candidates for venture capital.'

In a s im ilar vein, G om pers and Lem er (2001a: 254) define venture capital more 

b rie fly  as 'in depen den tly  m anaged, ded ica ted  poo ls o f cap ita l th a t focus on 

equity or equ ity-linked investm ents in privately held, h igh-grow th com panies'.

In add ition , it is o ften  em phas ized  that VCs are d iffe ren t from  other, m ore 

tra d it io n a l ty p e s  o f in ve s to rs  in th a t th ey  are  a c t iv e ly  invo lved  in the 

d eve lopm en t o f th e ir  investee  ven tu res  (Kunze, 1990), and deve lop  c lose 

re la tionsh ips w ith them  (Fried &  H isrich, 1995). Th is potentia l va lue-add ing role 

o f VCs has a ttra c te d  m uch a cadem ic  in te re s t in add it ion  to th e ir  ro le  as 

financiers.

Venture capita l has its origin in the US, where - a lready in 1946 -  with 'Am erican 

Research and D eve lopm en t' (ARD) arguab ly  the firs t m odern  venture  capita l 

o rgan isa tion  was founded  by M IT p res iden t Karl Com pton , Harvard Business 

School p ro fe sso r G eorges Doriot, and severa l local bus iness leaders to make 

h igh-risk  investm en ts  in em erg ing com pan ies that based th e ir  innovation  on 

techno logy  deve loped  fo r the war. The ARD as well as the few  other venture 

organ iza tions  tha t were founded over the next decade all were structu red  as 

publicly traded c losed-end funds.

However, in 1958 - w ith Draper, Gaither & Anderson - a new organizationa l form  

em erged, the limited partnership, which today is the dom inant structure o f m ost 

o f VC firm s. Here, the VCs act as general partners, who m anage one or several 

funds (each rep resen ting  a lega lly  separa te  lim ited partnersh ip ), and outside 

investors in those funds act as limited partners.3

3 As Sahlman (1990) describes, the limited partnership organizational form has important tax and 
legal considerations. Limited-partnership income is not subject to corporate taxation; instead income 
is taxable to the individual partners. Also, partnerships can distribute securities without triggering 
immediate recognition of taxable income: the gain or loss on the underlying asset is recognized only 
when the asset is sold. However, To qualify for this form of tax treatment, partnerships must meet 
several conditions: 1) the fund's life must have an agreed-upon date of termination, 2) the transfer 
of limited partnership units is restricted (unlike most registered securities, they cannot be easily 
bought and sold), 3) withdrawal from the partnership before the termination date is prohibited, and 
4) limited partners cannot participate in the active management of a fund if their liability is to be 
limited to the amount of their commitment.
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Typica lly , the general partners provide only a small p roportion (about 1%) o f the 

cap ita l raised by a g iven fund (often in form  of a p rom issory  note ra ther than 

cash), but they  typ ica lly  rece ive  com pensa tion  from  tw o sources: they  are 

entitled  to a m anagem en t fee (ca. 2.5 % of the com m itted  cap ita l), and they 

rece ive  som e p e rcen tage  o f the  p ro fits  over the life  o f each fund  ( 'ca rried  

interest'; ca. 15% to 30% ). Most VC  firm s have several general partners and a 

s ta ff o f assoc ia tes  -  who function  as apprentices to the genera l pa rtners and 

often becom e genera l pa rtners  them se lves  in la ter funds - and adm in is tra tive  

support personnel.4

A typ ica l life span  o f a VC  fund  is abou t ten years, w ith  m any pa rtne rsh ip  

agreem ents provid ing fo r an extension o f up to three years.

O nce a v e n tu re -ca p ita l fund  is ra ised , the VC  m ust id en tify  in v e s tm en t 

oppo rtun it ie s . Here, S ah lm an  (1990) notes, VC firm s tend  to spe c ia lize  by 

industry  or stage  o f investm ent; and m any firm s a lso lim it th e ir  geog raph ic  

scope. As soon as investee cand ida tes  are identified, dea ls m ust be structured 

and execu ted  w ith en tre p ren eu ria l team s. In each new fund, the cap ita l is 

invested  in new  ven tu res  during  the firs t th ree  to five  years o f the fund. 

The rea fte r few  if any investm en ts  are m ade in com pan ies not a lready  in the 

portfo lio, and the goal is to begin converting existing investm ents to cash.

As investm ents yie ld cash or m arketab le securities, d istribu tions are m ade to the 

p a rtne rs  ra th e r  than  re in v e s te d  in new  v en tu re s  (S ah lm an , 1990); but 

successfu l partnersh ips often raise new funds e ither from  ex isting  or new lim ited 

partners (Hochberg et al., 2004).

4 The VCs' size - in terms of capital under management, number of portfolio ventures, and staff - 
varies. However, two studies provide some idea about the size ranges. Sahlman (1990), for instance, 
finds that the average (U.S.) VC firm in 1988 had $65 million in committed capital. The largest 89 
firms (about one third of all VCs at the time) had average committed capital of almost $200 million 
and controlled almost 60% of the industry's assets. A fund with $200 million in committed capital is 
typically managed by a professional staff of between 6 to 12 who invest approximately $15 to $35 
million each year in new companies and companies already in the portfolio. The average capital 
managed per professional (partner or associate) was $12.6 million; but the capital managed by each 
professional is a function of the total capital under management. For VC firms with total committed 
capital of more than $200 million, each professional was responsible for managing $34 million 
(Sahlman, 1990). More recently, Manigart et al. (2004) found, in a survey of 317 European venture 
capital firms, that a VC firm employs on average 7.7 investment executives and has on average 36.4 
portfolio companies. Each investment executive thus manages about 5.7 portfolio companies. The 
minimum investment preference is on average €2.91 million (median = €0.5 million) while the 
maximum investment preference is on average €18.81 million (median = €5 million). The average 
age of a VC in the sample is 10.4 years (median = 7 years).
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Although 'ven tu re  cap ita l' now has becom e w ell-know n term , it is im portant to 

note that it still is a very specia lized form  of financing, lim ited in its overall scope 

and focus; and, genera lly  speaking, it is on ly ava ilab le  fo r a sm all num ber of 

h igh ly innovative  firm s. Th is is because it is the VCs' m ission is to cap ita lize on 

revo lu tionary  changes in an industry (Gom pers & Lerner, 2001 ).5 Furtherm ore, 

VCs are attracted  to h igh-grow th ventures with the potentia l to go public (Florin, 

2005). Conseguen tly , venture  capita l typ ica lly  is funne lled  into sectors such as 

com puter software, com m unications, Internet, and b iotechnology.

Flowever, even w ith v iew  to those industries the p roportion  o f venture capita l 

fund ing varies over tim e, reflecting  m ajor techno logy  trends and innovations. 

This is depicted in F igure B - l for the period from  1980 to 2000.

70 co
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-% Internet
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Figure B-l: Venture capital invested overall [$Bn] and in selected sectors [%]

(based on data collected by Gompers & Lerner, 2001a)

Arguab ly  the m ost strik ing aspect of Figure B - l is the fact that the total am ount 

o f venture capita l invested really took o ff on ly a fter the mid 1990s. For instance, 

w h ils t the to ta l am oun t invested  in 1994 was less than $5bn, there  was an 

increase to m ore than $80bn in 2000 (although not shown here, after its peak in 

2000, the to ta l am oun t invested  dropped s ign ifican tly  to a level tha t today is 

s im ilar to that in 1998).

b Gompers and Lerner (2001), for instance, point out that investments made by the entire venture 
capital sector for most of the period from 1970-2000 totalled less than the R&D and capital- 
expenditure budgets of large, individual companies such as IBM, General Motors, or Merck; and, in 
2000, a record year, only about 2,200 firms received venture capital for the first time.
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Figure B - l a lso show s that the proportion  of the total am ount that is invested in 

particu lar sectors varies s ign ifican tly  over tim e, responding to new techno log ica l 

deve lopm ents in the econom y and potentia lly  assisting those deve lopm ents. For 

instance the p roportion  invested  in In ternet-re la ted  ventu res rose from  about

1.3%  to m o re  th a n  31%  b e tw e en  1994  and 2000 , re f le c t in g  the  

com m erc ia lisa tion  o f the In te rne t a fte r 1995, but during the sam e period the 

proportion invested in b io techno logy ventures fell from  about 8.7%  to 3.4%.

B.II.2. VCs' role as 'expert' investors

From the above it is ev iden t tha t VCs could play a dual role fo r the deve lopm ent 

o f en trep reneu ria l (h igh -tech ) ventures: as investors prov id ing  v ita l m onetary 

resources and as experts identify ing and m anaging the m ost prom ising ventures.

W hilst there is re la tive ly  little  d ispute regard ing the VCs' role as 'investors ', there 

is m ore am bigu ity  regard ing the VCs' role as 'experts'.

B .II.2 .a )  V C s ' u n d is p u te d  ro le  as  'in v e s to rs '

To begin with the VCs' role as investors, as outlined before, m ost entrepreneuria l 

ventures, particu larly  in h igh-tech sectors, lack the financia l resources to develop 

into susta inab le  businesses. They  often have cons ide rab le  cap ita l requ irem ents 

but they p re sen t too  r isky  and in com prehens ib le  p ropos it ions  fo r  trad itiona l 

investors such as banks, but at the sam e tim e they are not ready to approach  

the form al equ ity  capita l m arkets.

Therefore, as Florin (2005) argues, h igh-potentia l ventures need to pass through 

tw o critica l s tages o f fin an c ing  before  s ign ifican t grow th  can occur. The  firs t 

stage invo lves the  acqu is it ion  o f venture  cap ita l and/o r p rivate  equ ity  fo r the 

startup and deve lopm ent phases o f the business. Th is phase may include several 

rounds o f financing  o f seed cap ita l to m ezzan ine financing  and often  invo lves 

a ttracting  ventu re  cap ita lis t firm s to help secure resources to suppo rt product 

and techno logy  deve lopm ent. The  second critica l stage is the IPO  o f the firm 's 

shares. The IPO is a veh ic le  that provides access to large am ounts of capita l that 

will fuel subsequent growth.

As a consequence, VCs are w ide ly  recogn ized as im portan t in te rm ed ia ries  that 

bridge a 'fund ing  gap ', w h ich  o the rw ise  m ight p revent the rea lisa tion  o f the 

ventures' potentia l in te rm s o f innovating  activ ities, econom ic grow th and wealth 

(Manigart et a l., 2002; Rosenste in  et a l., 1990, 1993; Sweeting, 1991).

Gom pers and Lerner (2001a: 62), am ong others, point out that VCs 'can act as a 

bu ffer between the vo la tile  supp lie rs  o f cap ita l and the hungry en trep reneuria l
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firm s th a t need it -  sm oo th ing  out the cap ita l fo rm ation  p rocess  so that 

innovators  can im p lem en t th e ir  ideas'; and 'firm s that rece ive venture  capita l 

financing can grow  m ore quickly and uniform ly because the assurance of future 

financing if they reach the ir m ilestones releases them  from  having to track down 

new money'.

In a s im ilar vein, Sorenson and Stuart (2001: 1549), sum m arize  the increasing 

overall im portance o f VCs' role as investors:

'As the [VC] industry amasses ever-larger pools of capital to dispense, 

venture capitalists expand their influence in determining who receives 

funding to pursue their entrepreneurial visions. To the extent that these 

spells of entrepreneurship affect socio-economic trajectories, venture 

capitalists become agents for social stratification. Similarly, VC firm have 

been critical catalysts in the development of many high-technology 

industries. Because young companies in these areas make large investments 

in technology development significantly in advance of their ability to generate 

cash flows to finance these investments, they must rely on capital infusions 

from venture capitalists and other investors. As these industries become 

important engines for economic growth and wealth creation, access to 

venture capital funding might significantly affect the macroeconomic health of 

regions and nations'.

Th is view is supported  add itiona lly  by a m ajor study on the 29 leading industria l 

nations, wh ich  found a strong corre la tion  between en trep reneu ria l activ ity  and 

the type o f financing sources of new technology-based firm s (GEM, 2001).

In sum, there  is little  doubt that VCs often play a key role for the financing at 

least o f a sm all g roup o f h igh-tech/-risk  en trepreneuria l ventures; and m any of 

today 's  v en tu re s  m igh t not have com e into ex is ten ce  w ere it not fo r the 

availab ility  o f venture capital.

B.II.2.b) VC s' disputed role as 'experts'

W hilst there  is little  doub t regard ing  the im portance  o f the VCs' role as vital 

investors fo r m any (h igh-tech) en trep reneuria l ventures, there  is considerab le  

d ispute regard ing  the VCs' role as experts in 'p ick ing ' and/or 'bu ild ing  w inners' 

(Baum  & S ilverm an , 2004). In fact, there is p lenty anecdota l ev idence both in 

favour o f and aga inst th is assertion.6

6 At this stage we mainly refer to the anecdotal evidence in favour or against VCs' roles as 'experts', 
but we note that this anecdotal evidence is also mirrored in the academic research, which we will 
review in our next chapter.
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To begin w ith the ev idence  that seem s to support the notion o f VCs' 'expertise ', 

desp ite  its m odest scope, the  VC  industry  has undoub ted ly  he lped to create  

m any su cce ss fu l e n te rp r ise s  (Sah lm an , 1990). Indeed , a ll o f th e  above- 

m entioned  ven tu res  tha t, by now , have becom e househo ld  nam es (App le, 

Com paq, Dell, G enene tch , In te l, M icroso ft, Netscape, and Yahoo), rece ived  

venture  cap ita l early  in th e ir  deve lopm en t.7 Gom pers and Lerner (2001a) point 

out that VCs have spurred the creation o f m ore than 2,000 pub lic ly  traded firm s 

that have an aggregate  m arket cap ita lisation  of over $2.7 trillion . They  are also 

responsib le for nearly  one th ird o f the total m arket value of all pub lic com pan ies 

in the United States. Those  'su ccess  sto ries ' are often taken as a p roo f o f VCs' 

expertise, at least in identify ing  prom ising ventures, i.e. in 'p ick ing  w inners'. But, 

in add ition , m any com m en ta to rs  c la im  tha t VCs have deve loped  p a rticu la r  

expertise and soph istica ted  investm ent approaches that enab le them  not only to 

identify  w orthy  investm en t oppo rtun itie s  but a lso to suppo rt th e ir  subsequen t 

developm ent, i.e. to 'build  w inners'.

Th is  assertion  finds suppo rt from  a num ber of industry  experts. T im m ons and 

Bygrave (1986: 161), fo r  instance, po int out that m any en trep reneu rs  'active ly  

seek ou t those  VCs w ith no tew orthy  repu ta tions fo r th e ir  non -fin anc ia l, high 

va lue-added contribu tions to fledg ling  firms'; and the sam e authors also refer to 

the com m on industry  adage tha t 'it is fa r m ore im portant w hose m oney you get 

[as an en trep reneu r] than  how m uch you get or how m uch you pay for it' 

(B yg rave  &  T im m on s, 1992: 208). Bh ide  (1994 ) fu r th e r  no tes  th a t the 

rem arkable ascension  o f the  en trep reneuria l firm  in the US is at least partia lly  

the resu lt o f pub lic po lic ies that prevented the deve lopm ent of c lose re la tionsh ips 

between ou tside investo rs  in large pub lic firm s and the firm s' m anagem ent. At 

the sam e tim e it m ade it m ore like ly  fo r p rivate  en trep reneu ria l ven tu res  to 

estab lish  personal re la tionsh ip s  w ith investors such as VCs, who try to active ly  

increase a com pany 's  va lue through oversight and counse lling . In the sam e vein, 

Am it et al. (1998) a rgue  th a t VCs have deve loped  'spec ia l ab ilities ', and they 

should em erge 'in  env ironm en ts  w here the ir re la tive e ffic iency  in se lecting  and 

m onitoring  inves tm en ts  and p rov id ing  va lue-enhancing  se rv ices g ives them  a 

com parative  advantage over o ther investors'. In other words, 'VCs are financia l 

in term ed iaries w ith a com para tive  advantage in working in env ironm ents where

7 The payoff to venture capitalists indeed has been handsome in some cases. During 1978 and 1979, 
for instance, slightly more than $3.5 million in venture capital was invested in Apple Computer. When 
Apple went public in December 1980, the approximated value of the VCs' investments was $271 
million, and the total market capitalization of Apple's equity exceeded $1.4 billion (Sahlman, 1990).
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in fo rm ationa l asym m etr ie s  are im portant; th is  is th e ir  n iche '. S im ilarly , also 

Gom pers and Lerner (2001: 43; highlighting by us) argue:

'VCs have developed a specific set of techniques to manage risk and to 

encourage the success of their investees, [...] these techniques provide a 

powerful mechanism for the efficient, sm a rt financing of young, high-growth 

companies. Thus, venture capitalists not only bring financial backing to the 

table; they provide an essential competitive advantage for promising new 

enterprises [...]. Those very terms and controls, along with a venture 

capitalist's ex p e rt ise  and financial strength, translate into a well-financed and 

well-managed company - a company that stands a much better chance of 

succeeding In the marketplace'.

In the sam e vein, Cuny and Ta lm or (2003) po int ou t that in con trast to other 

form s o f financing , venture  cap ita l is often ca lled 'smart money, denoting the 

fact tha t it m igh t p lay a dual role: in add ition  to p rov id ing  fund ing, venture 

cap ita lists  serve the ir portfo lio  firm s by provid ing coach ing and guidance, as well 

as networking for stra teg ic a lliances and for fu rther funding. All th is is assum ed 

to u ltim ate ly contribute to venture perform ance (Busen itz et al., 2004).

On the o ther hand, there  is also ev idence that casts doubt about VCs' expertise 

in general, and the value added o f VCs' expertise in particular.

For instance, as T im m ons and Bygrave (1986) report, 'VC ' is a lso som etim es 

used as an abbrev ia tion  for 'vu ltu re  cap ita lists '. In the sam e vein, but s lightly 

less extrem e in tone, one venture CEO asks: 'VCs have been involved in many 

m ore fa ilu res than successes -  m aybe they con tr ibu te  to the fa ilu re  o f m any 

com pan ies? ' (cited in: G om ez-M ejia  et al., 1990). Th is seem s to be not just an 

exceptional v iew po in t o f an ind ividual entrepreneur. Gom pers and Lerner (1995) 

find that - w h ilst VCs cla im  that the inform ation they generate  and the services 

they p rov ide fo r portfo lio  com pan ies are as im portan t as the cap ita l infused - 

m any en trep reneu rs  be lieve that ven tu re  cap ita lis ts  p rov ide little  m ore than 

m oney. Indeed, as we will ana lyse in m ore detail be low , the ex tan t literature 

prov ides a ra the r am b iguous p ictu re  o f the re la tion  betw een  VC-back ing  and 

venture perform ance, which has at turns been found, to be positive, neutral or 

negative in sign. Furtherm ore, it is also well known that even the m ajority o f VC- 

backed ventu res e ithe r prov ide no return, or fail com p le te ly  (for m ore details: 

see literature review  in the next chapter).

However, by itself, the above does not necessarily  deny that VCs are experts. 

For instance, the find ing  m ight be a consequence of a hedging strategy in which 

VCs m anage th e ir  investm en ts  as portfo lio s , and w here  the above-average

19



Sven Remer - Smart Money September 2005

perform ance o f a few  ven tu res  m akes up for the m ajority  o f fa iled investm ents 

(M an igart et a I., 2002). Thus, even expert VCs m ight not be tru ly  in terested  in 

the surv iva l o f in d iv idua l po rtfo lio  com pan ie s  (B yg rave  & T im m ons, 1992). 

Instead, they m ight p rim arily  fo llow  'hom e-run ' strateg ies, prov id ing  active non- 

financia l suppo rt on ly  to th ose  ven tu res  in th e ir  po rtfo lio s  w ith the h ighest 

potential, but neg lecting  and u ltim ate ly  even abandoning other, and even viable, 

though underperfo rm ing, portfo lio  ventures (S te ier & G reenw ood, 1995). This, in 

turn, m ight lead the  m ajority  o f (neg lected) en trepreneurs to be frustrated  with 

th e ir  VCs to w hom  they  handed over substan tia l parts o f th e ir  equ ity  to get 

some, very expensive, ven tu re  capita l in return. It m ight also exp la in  why many 

are doubtfu l as regards the value o f VCs' 'expertise ', but it is not a p roo f o f VCs' 

ignorance.

But there is a lso som e less biased ev idence that indeed casts doubt w hether VCs 

in general are tru ly  experts. In th is context, it should be referred to the 'dot.com  

Bubble ' that bu ilt up in the second have of the 1990s to burst in 2000. During 

that period, m any investo rs  -  includ ing VCs -  apparently  becam e v ictim s of an 

'irra tiona l exuberance ' (Sh ille r, 1998), which not only caused substan tia l losses 

to a lm ost all p a rtie s  invo lved  bu t now  even seem s to th rea ten  the  fu rthe r 

deve lopm ent o f even very prom ising ventures and sectors.8

The re fo re , G om pers  and Le rne r (2001a) po in t out, the  d ram a tic  sw ings  in 

ven tu re  cap ita l a c t iv ity  and the recen t d ram atic  m ovem en ts  o f V C -backed  

ventures in the pub lic  m arkets have added to the notion the VCs are 'rapacious 

inves to rs '. The  au th o rs  p ro ceed  to a ccoun t fo r  th is  by tw o m ain  fa cto rs  

(Gom pers & Lerner, 2001a: 73):

'On the one hand, venture capitalists are opportunistic, always trying to find 

the latest technological breakthrough that might have an important market 

[...]. A less kind picture however, has to do with herding by venture 

capitalists. Venture capitalists often look around at other investors to 

determine what is 'hot'. If a venture capitalist suddenly notices that a market 

segment is quite active, he might invest in that segment as well. This can 

lead [...] to over-funding in certain industries while other industries with 

attractive growth opportunities remain under-served'.

8 In this context, it is further worth pointing out that the dot-com boom is not the first event of this 
kind involving VCs. Sahlman and Stevenson (1985) provide an early example of 'capital market 
myopia' phenomenon that apparently affected many professional venture capital firms between 1977 
and 1984. During that period VCs invested almost $400 million in 43 different manufacturers of 
Winchester disk drives, a market sector believed by many to provide sufficient capacity for about 4 
manufacturers only.
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N otw ith stand ing  the  poss ib ility  that th is m ight be a p laus ib le  exp lanation , it 

clearly ra ises the question whether (all) VCs are (always) experts.

B.III. Guiding question

One p lausib le  exp lanation  for the contrad icto ry  find ings in the literature is that 

VCs d iffer both in general, and w ith respect to the ir know ledge levels and types. 

Th is could transla te  into d ifferent investm ent approaches and, consequently, into 

d if fe re n t  p e r fo rm a n ce  o f in v e s tm e n ts  by d if fe re n t  -  and d if fe re n t ly  

know ledgeab le - VCs.

How ever, as seve ra l industry  experts  po in t out, w h ils t anecdo ta l ev idence  

dom inates m any d iscussions, overall the venture cap ita l industry  isn 't very well 

researched. S te ie r and G reenw ood (1995: 340), fo r instance, note, venture 

cap ita l in vo lvem en t thus rep resen ts a un ique form  o f new ven tu re  creation , 

a lbe it one that is im perfectly  understood'. Pointing into a s im ila r d irection, Am it 

et al. (1998: 442) argue: '... desp ite  its grow ing im portance, the venture capital 

industry  has rece ived  m uch less academ ic  scru tiny  than  o the r parts o f the 

financia l sector. Th is app lies both to the theory  and to em pirica l investigation '.9 

A lso  G om pers and Lerner (2001a: 1) conclude, 'V en tu re  cap ita l has been an 

im portant e lem ent beh ind innovation  and wealth  creation  in the U.S. econom y 

for the past th irty  years. It has also played an increasing role in developed and 

deve lop ing  coun trie s  e lsew here  around the world . It in fluen ces nearly  every 

aspect o f bus iness today -  yet the m anner in which venture cap ita lists  operate 

has often been shrouded in m ystery and cliché'.

Thus, it seem s, there  is p lenty of scope for research in the venture capita l area. 

Th is  scope is m o reover is even m ore m arked w ith respect to the d ifferences 

between VCs, and the ir knowledge.

For instance, Roberts (1991) notes that VCs are as d iffe ren t from  each other as 

ind iv idua ls . H ow ever, based on an ove rv iew  o f the  recen t ven tu re  cap ita l 

lite ra tu re , H arrison  and Mason (1999: 27) conc lude  th a t 's tu d ie s  that have

9 Amit et al. (1998) assume that part of the reason for the lack of academic research on venture 
capital might be that 'the venture capital industry is more difficult to study than other financial 
industries such as banking, insurance, stock markets, etc. Little of the relevant information is in the 
public domain, since the firms financed by venture capitalists are privately held and therefore do not 
have the same public reporting requirements as publicly traded firms. Also, regulatory scrutiny of the 
industry is modest compared to other financial services, therefore relatively little information arises 
from regulatory activities. Finally, as there are no organized exchanges for venture capital 
investments, no information derives from that source.'
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sought to identify  d iffe ren t types of investors are rare' and 'the question  w hether 

and in what ways VCs add value continues to be a lively focus for debate with no 

consensus on the  answ ers '. The  sam e au thors the re fo re , recom m end  fu rthe r 

research to progress from  generic  approaches to studies that reflect the d iversity  

o f VC firm s. In the absence  o f such studies, they point out, there  is a risk that 

con c lu s ion s  de rived  from  resea rch  on p a rticu la r  types o f VC  firm s w ill be 

incorrectly  a ttribu ted  to the entire  industry (Harrison & Mason, 1999). But, even 

m ore recently, Hsu (2003) still finds that a lthough there is substantia l anecdota l 

ev idence that ind icates 'VC s have d iffe ren t va lue-added potential [...] the extant 

academ ic lite ratu re  has not em phasized VC heterogeneity, im p lic itly  treating  VCs 

as one uniform  c lass ' (Hsu, 2003: 3). He there fore, notes tha t 'fu tu re  research 

exp lo ring  v a r ia t io n  w ith in  the  VC  industry , e sp e c ia lly  as it t ra n s la te s  to 

organizational perform ance, would be interesting ' (Hsu, 2003: 5)

S im ilar conclusions hold for research on VCs' knowledge.

Barney et al. (1996), fo r  instance , po in t ou t that an in te resting  d irection  for 

fu ture research wou ld be to exam ine the im pact o f the type/leve l o f know ledge 

on the supp ly  (i.e. the VC) side. Th is  is because, as the au thors suspect, 'the 

level o f contribu tions m ay well vary by type of VC  firm s'; and they fu rther note: 

'p e rhaps  the  in vo lvem en t by the  VC  depends on its e xpe r ie n ce  in re la ted  

industries or the d ivers ity  o f its overa ll investm ent portfo lio? [...] Do factors such 

as VC industry experience, techn ica l know ledge [...] im pact the am ount and type 

o f adv ice  g iven ?  T h e se  a re  c r it ica l issues  th a t fu tu re  resea rch  needs to 

investigate ' (Barney et al., 1996: 268). But recently, Shepherd  and Zacharak is 

(2002: 1) note that a lthough researchers have described in detail how VCs make 

the ir investm ent dec is ions, 'the  underly ing  belief is tha t they can tap into the ir 

expertise, they can understand  how to predict which ventures are m ost likely to 

be successfu l' but 'th is  approach  presumes that the VCs is the expert'. S im ilarly, 

Cuny and T a lm o r (2003) po in t ou t tha t VCs are g ene ra lly  'presumed to be 

soph isticated '. A lso  Busen itz et al. (2004) observe that an assumption in much 

o f the  re sea rch  on V C s is th a t th e ir  in fo rm a tion  im p ro ve s  a v en tu re 's  

pe rfo rm ance . H ow eve r, w h e th e r  th o se  a s se rt io n s  a c tu a lly  en jo y  genera l 

em p irica l va lid ity  is fa r  from  clear. Very  recently , Bottazzi et al. (2004), fo r 

instance, po int ou t tha t a lthough  venture capita l scho lars have been advocating 

the benefits o f focus and specia liza tion , these issues have been large ly  ignored 

in the literature.

The above d iscuss ion  leads us to the  gu id ing  question s  fo r ou r sub sequen t 

general literature review:
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What role does VCs' knowledge play for financing entrepreneurial high- 

tech ventures; and how does it affect their investment approach and the 

performance of their investments?

B.IV. Objectives

Our research a im s to fu rthe r the understand ing o f the facto rs  a ffecting  a VC 's 

investm ent approach  and the perform ance of his investm ents. In particu lar we 

shall explore the role that VCs' know ledge plays in these areas.

Contribution to academic knowledge

From  an academic perspective, the main ob jective  o f our pro ject is to study an 

aspect tha t -  desp ite  its like ly  re levance - has been w ide ly  neg lected  in the 

ex isting  th eo re tica lly  oriented  and em pirica l lite ra tu re  on venture  capital: the 

ro le  of V C s ' k now ledge  fo r both the V C s ' in v e s tm en t app roach  and the 

perfo rm ance  o f VC s ' investm ents. For th is  purpose, fu rthe rm ore , we develop 

-  based on the theoretica l concept o f organ izationa l learn ing, which has not yet 

been em ployed in the venture capita l context - a set o f proxies fo r various types 

of VCs' know ledge, which are m ore fine-gra ined and system atic  than the proxies 

found  in th e  lite ra tu re  so far. T hu s  a d d re ss in g  seve ra l m e thod o log ica l 

d e fic ien c ie s  in the p rev ious  em p irica l s tud ies o f ven tu re  cap ita l, we aim  to 

reso lve som e o f the am b igu ity  in the find ings o f ex tan t em p irica l research on 

VC s ' in ves tm en t b ehav iou r and the pe rfo rm ance  o f V C s ' investm en ts. The 

insights gained from  ou r research, fina lly , are not confined to the literature on 

finance but should be o f re levance also to the literature on en trepreneursh ip  and 

organizational lea rn ing .10

Contribution to practitioners

From a practical perspective, we expect, a better understand ing o f the im pact of 

d ifferences between VCs, and particu larly  between VCs' know ledge, should be of 

interest to (h igh-tech) entrepreneurs, investors, and policy m akers alike.

10 Several scholars support the assertion that insights gained in the venture capital context could also 
be of relevance for other fields. Sahlman (1990: 518), for instance, notes 'the venture capital 
organizational form may be applicable in other settings, particularly corporate and project 
governance, but 'much research remains to be done on the venture capital organization. Though the 
economic resources under management are modest, the model seems to have been effective. 
Understanding why it works is in the interest of academic and practitioners alike’. This certainly also 
Includes a better understanding about the impact of VCs’ knowledge. Kaplan and Stroemberg (2002), 
furthermore, argue that whilst VCs are Interesting in their own right, they also are interesting 
theoretically in that they approximate investors assumed by theorists.
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Entrepreneurs, now  find them se lves  in a s ituation  where, g loba lisa tion  o f the 

financia l m arkets prov ides the possib ility  o f cross-border com parisons and choice 

and m ay now be in a pos ition  to dem and m ore than m ere ly  the p rov is ion  of 

finance for a stake in th e ir  ventures. For th is purpose they need to understand 

how va ria tions  in po ten tia l in ves to r's  expertise  im pact the ou tcom e o f th e ir  

activ ities. Th is  in turn  shou ld  enhance  the ir ab ility  to negotia te  te rm s with the 

VCs they are in con tact w ith. Investors - private or institu tiona l -  work in an 

env ironm en t w here b illions  are invested  each year in the in tang ib le  asse ts  o f 

startups but where even 'expe rts ' adm it that investing in such ventures is an 'art 

ra ther than a sc ience '. The  rapid g loba lisation  of m arkets fo r venture  cap ita l is 

also expand ing the fund ing  a lte rna tives  ava ilab le  to en trepreneurs. For venture 

capita l firm s, th is trend spe lls  intensified  com petition  and the need fo r expertise 

to deal w ith it. The  fin d in g s  o f th is  thes is  shou ld  he lp  VCs focus  activ it ie s , 

s tru ctu re  th e ir  po rtfo lio s , choose  wh ich  com petenc ie s  to deve lop , in setting  

operating polic ies, in decid ing  levels o f governance effort and in decid ing  how to 

add value to th e ir  investm en ts. Such know ledge shou ld  a lso p rove usefu l for 

identify ing investm ent opportun ities  tha t value the ir specific  con tribu tions most. 

For policy-makers, fina lly , if it is true that, as som e cla im , venture  cap ita l can 

play a role in spurring  the grow th o f new jobs, the em p loym ent skill base and 

en trepreneuria l activ ity  - know ledge about VCs' d iffe ren t capab ilities  in m eeting 

ventures' requ irem ents could help decid ing about the m ost e ffic ien t support for 

the sector, be th a t suppo rt in the  form  of subs id ies , tra in ing  o r a changed 

regulatory env ironm en t.11

B.V. Structure of the thesis

The rem ainder of th is thesis  is structured as follows:

In Chapter C we rev iew  the  theore tica l and em pirica l lite ra tu re  o f re levance for 

our above-stated guid ing question. W e conclude th is chapter w ith a d iscussion  o f 

the defic iencies in the ex isting  literature, w ith a particu la r focus on the proxies 

for VCs' know ledge used in th is literature.

Based on a rev iew  of ano the r strand o f lite rature - o rgan izationa l learn ing  - that 

has not yet been used to ground research  on venture cap ita l, in Chapter D we

11 In this context, Gompers and Lerner (2001a) point out that public sector effort to promote venture 
capital have proved to be costly failures; in Germany for instance, more than 600 government 
programs encouraged venture activity between 1965 and 1995, with few appreciable benefits. This is 
an aspect we will also deal with in our case studies in Chapter I.
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propose a set o f m ore appropria te  and fine-gra ined  prox ies for VCs' know ledge 

that will se rve  as theo re tica l va riab les in our large sam p le  ana lyses of th ree 

research hypotheses also introduced in th is chapter.

Chapter E com p rise s  tw o m ain parts. The  firs t part d escr ibe s  ou r genera l 

research m ethodo logy, w ith a particu lar focus on our sam pling  procedures and 

fu rther aspects  of the data. The  second part o f th is chap te r then provides an 

exp lo ratory  overv iew  over the data used in the large sam ple analyses. Th is part 

also serves as background inform ation for our case studies.

Based on our large sam p le  data, Chapters F-H deal w ith th ree  specific  research 

q u e s t io n s /h y p o th e se s  on the  re la t io n  be tw een  V C s ' k n ow led g e  and 1) 

synd ication , 2) stag ing, and 3) perform ance o f VC investm ents. Each o f these 

chapters will be 'se lf-conta ined ', conta in ing an introduction, a review  of literature 

w ith pa rticu la r re levance  to the question  at hand, a research  hypothesis, an 

exp lanation  o f the ana ly tica l approach, a portraya l o f descrip tive  statistics and 

m ain resu lts, and a d iscuss ion  o f those resu lts. How ever, to avoid  excess ive  

repetition , each chap te r w ill a lso  re fer to the genera l lite ra tu re  rev iew , the 

proposition, and m ethodology that had been in the focus of previous chapters.

Chapter I p resents two case stud ies provid ing richer deta il on the re la tionsh ip  

between VCs and en trepreneurs and the ir ventures that a large sam ple statistical 

ana lys is  cannot offer. Th is m ateria l com p lem ents the large sam p le  ana lyses of 

the previous three chapters.

Chapter J o ffers a conclud ing  sum m ary and syn thesis  o f our find ings from  both 

the large sam p le  ana lyses and the case studies. Th is chap te r is fo llowed by the 

Bibliography.

Appendix I p rov ides background in form ation on the b io techno logy industry that 

is relevant for all chapters, but particu larly so for the case studies in Chapter I.

Appendix II, finally, conta ins tab les from  the previous chapters C-H.
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CHAPTER C: GENERAL LITERATURE REVIEW

O vera ll, research  on ven tu re  cap ita l tends to be em p ir ic is t and som ew hat 

atheoretica l (Sapienza et al., 1996). Many stud ies look at what VCs do, and how 

they are d ifferent from  m ore trad itional investors.

However - a lthough there  is no bespoke theory on venture capita l (Morris et al., 

2000) - som e stud ies, exp lic itly  or im p lic itly , a lso re fer to re levant theoretica l 

concepts that have been developed outside the venture  cap ita l context. Those 

concepts p rov ide som e insights into answ ering  our gu id ing  q ue stion .12 At the 

sam e tim e though, the re  are few  em pirica l stud ies tha t s im u ltaneous ly  touch 

upon th is question and use these theoretical concepts.

Therefore, we d iv ide our lite ratu re  review  in th ree main sections. The first two 

sections deal w ith the re levan t theoretica l and em p irica l stud ies, respective ly. 

The th ird section  then sum m arizes and d iscusses the re levance of the previous 

two sections to answering our guiding question.

At th is stage though, it should also be m entioned that we shall review  additional, 

theoretica l and em pirica l literature in the subsequent Chapters F-H that deal with 

our individual hypotheses.

C.I. Theoretical literature

Three m ain theore tica l concepts referred to in the lite ra tu re  on venture  capital 

seem of re levance to answering our guiding question .13 These are:

1) the financia l-in term ed iation/signa lling  theories,

2) the p rincipa l-agent theories, and

3) the resource-based theories.

In the fo llow ing , we rev iew  these  theories , firs t in genera l, and then w ith 

reference to venture capital.

12To recall, our guiding question for the general literature review is: What role does VCs' knowledge 
play for financing entrepreneurial high-tech ventures; and how does it impact VCs' investment 
approach and the performance of VCs' investments?

1J In addition to these three theories, a few studies also refer to other concepts, such as 'Procedural 
Justice Theory' (e.g. Busenitz et a I., 1997, 2004; Sapienza & Korsgaard, 1996; Sapienza et al., 
2000). However, we will not review those concepts in detail since they have not been widely 
used/mentioned and/or don't seem to provide much additional insights with view to our guiding 
question.
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C.I.l. Intermediation/signalling theories

Starting w ith Spence (1974), there  has been a s izeab le  theoretica l lite ra tu re  on 

the phenom enon  o f acto rs  s igna ling  th e ir  qua lity  to the ex terna l m arket. Th is 

literature has identified  reputation as an econom ica lly  im portan t asse t that can 

generate fu tu re  rents when in form ation  am ong actors is asym m etric . A related 

strand o f research  em phas izes  the im portance of certification th rough  a firm 's 

a ffilia tes  (e.g. D iam ond, 1991). Here, the ab ility  o f th ird  party  spec ia lis ts  to 

ce rtify  the va lue  o f se cu r it ie s  issued by re la tive ly  unknow n  firm s in cap ita l 

m arkets that are cha racte rized  by asym m etric  in fo rm ation  betw een  co rpora te  

ins iders and pub lic  investors  has attracted  m uch academ ic in terest. Booth and 

Sm ith (1986), fo r instance , deve loped  a form al ce rtifica tion  hypothesis, which 

has been developed fu rther and tested by several other au thors .14

Bu ild ing  upon th is  lite ra tu re , a lso  VCs have been con s ide red  as fin an c ia l 

interm ed iaries (e.g. Lockett &  W right, 1999; Bottazzi et al., 2004). The rationale 

behind th is is c lea r when referring back to what has a lready been outlined in the 

in t ro d u c t io n :  e n t r e p re n e u r ia l v e n tu re s  s u f fe r  fro m  a ' l ia b i l i t y  o f 

new ness/sm a llness', m aking it d ifficu lt fo r th ird  parties -  such as investors but 

a lso o ther 'b u s in e ss  pa rtne rs ' -  to obta in  and eva lua te  re le van t in fo rm ation  

about the ir qua lity . As a consequence, those th ird  parties are re lu ctan t to get 

involved w ith them ; and the ventures face a v ic ious circle: they need resources 

to grow  and gain  leg itim acy , but they need leg itim acy  to get access to these 

resources.

In th is  context, Chan (1983), for instance, deve lops a theore tica l m odel that 

shows the genera l va lue o f VCs as in term ed iaries  - in a m arket w ith im perfect 

and costly  in fo rm a tion  -  fo r  re sou rce  a llo ca tion  and w e lfa re  o f investo rs . 

Accord ing  to th is  m odel, when all investors are un in form ed, en trep reneu rs  are 

induced  to unde rta ke  in fe r io r  p ro jects , o ffe r ing  low re tu rns, and in ves to rs  

consequen tly  will not en te r the m arket. However, the p resence  o f som e zero-

14 The phenomenon of reputation-based signalling/certification effects has been examined, for 
instance, with view to the underpricing of IPOs. Because underpricing, which is related to 
uncertainty, is costly to the issuing firm's pre-IPO shareholders, firms signal their risk by hiring 
reputable investment bankers, auditors, and/or under-writers who might help resolve the uncertainty 
and asymmetric information associated with the issuing firm (e.g. Beatty & Ritter, 1986; Carter & 
Manaster, 1990; Rock, 1986; Titman & Trueman, 1986).
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cost, p e r fe c t ly  in fo rm ed  in ves to rs , as VCs are assum ed  to be, induces 

entrepreneurs to se lect projects with h igher investor re tu rns.15

O ther au thors fu rthe r po int out the particu la r va lue of VCs fo r ventures going 

public. Megginson and W eiss (1991), for instance, argue that VCs could play an 

im portan t ro le  as in te rm ed ia r ie s  who ce rtify  the qua lity  o f en trep reneu ria l 

ventures at IPO  to ou ts ide  investors in the m arkets. Th is, the au thors argue, 

could be fo r th ree m ain reasons: firstly, m any VCs bring com pan ies to m arket on 

an ongoing basis, and there fore  should have a very strong incentive to establish 

a tru s tw o rth y  repu ta tion  in o rde r to re ta in  access  to the IPO  m arket on 

favourab le  term s; second ly , the value o f VCs' reputa tiona l cap ita l is like ly  to 

exceed  the  m ax im um  p oss ib le  b en e fit  from  ce rt ify in g  fa lse ly  -  because  

successfu l VC  fund m anagers who are able to estab lish  p ro fitab le  'fo llow  on' 

funds, are a lso ab le to ach ieve an enhanced deal flow  from  entrepreneurs, and 

are m ore like ly  to re ta in /a ttrac t h igh -qua lity  staff; and, th ird ly , VCs' serv ices 

(financia l and/or non-financia l) are expensive for the issuing firm , for instance, 

in te rm s o f the  equ ity  or con tro l they  have to hand over. Based on th is, 

Megginson and W eiss (1991) further note that the im portance o f VC certification 

will vary fo r d iffe ren t ventures. G reater inform ation  asym m etry  and uncerta inty 

are m ore like ly  to be assoc ia ted  w ith new en trep reneu ria l ventu res than with 

o lder, m ore estab lished  ventures. There fo re , the ce rtifica tion  function  of VCs 

shou ld  be m ost a ttractive  to re la tive ly  young, rap id ly  grow ing , R&D intensive 

ventures.

At the sam e tim e, som e also note that d iffe ren t VCs shou ld  have a d iffe ren t 

s ignalling e ffect fo r ventures. Barry et al. (1990), fo r instance, propose that the 

assoc ia tion  w ith skilled VCs may be particu larly  benefic ia l to the issuing firm . 

Th is  is because  d iffe ren ces  in the perce ived ab ilit ie s  o f VCs shou ld  have an 

im pact on the signa l they  send out to the cap ita l m arkets. There fo re , all else 

being equal, investo rs  may be w illing to pay m ore fo r com pan ies b rought to 

m arket by VCs perce ived to be better able to oversee and guide new enterprises, 

resu lting in a less underpriced  issue. S im ilarly, Sah lm an (1990) points out that 

su ccess fu l VC s b ring  in s tan t c red ib ility  assoc ia ted  w ith  th e ir  cap ita l; th e ir  

contacts in the financia l com m unity  can m ake it eas ier to raise capita l from  other 

sources includ ing IPO.

15 Here, Chan (1983) argues that VCs can be considered zero-cost agents, since the clients pay their 
costs. Furthermore, as information about firms is reusable for different clients, there are economies 
of scale in the intermediary's operations, even if the intermediaries' information cost is assumed to 
be the same for investors and intermediaries.
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Moreover, VCs' ro le as in term ed iaries m ight not only be re levant w ith view  to the 

fin an c ia l m arkets. In stead , it cou ld  a lso  fa c ilita te  v en tu re s ' a ccess  to non- 

financia l resources. M an igart and Sap ienza (1999), for instance, note tha t the 

VCs' ce rtif ica tion /s igna llin g  ro le  a lso shou ld  be re levan t w ith respect to o ther 

externa l re sou rce -ho lde r and o ther resources such as personne l, supp lie rs  and 

custom ers. A lso S tuart et al. (1999) argue that d ifferences in the -  technolog ica l 

and/or com m erc ia l -  'p rom in en ce ' (netw ork  positions) o f VCs shou ld  trans la te  

into d iffe ren t pe rfo rm ance  o f VC -backed  ven tu res  because, faced w ith great 

uncerta in ty  abou t the qua lity  o f young com pan ies, th ird  parties  re ly  on the 

prom inence of the a ffilia tes o f those com pan ies to make judgem ents  abou t the ir 

qua lity. S im ila rly , Hsu (2004) a rgues that VC in fo rm ation  in te rm ed ia tion  may 

help startups get m atched w ith cooperative  partners. Because VCs are active in 

a range o f activ ities and functions that span industria l segm ents, they can act as 

in form ation in term ed iaries, p rov id ing  priv ileged in form ation  access and reducing 

search costs for startups seeking appropriate cooperation partners.

In sum, the lite ra tu re  tha t takes an in term ed ia tion /s igna lling  theory  on the VCs 

focuses on the VC  s' ro le in a llev ia ting  the prob lem s resu lting  from  in form ation  

asym m etries between the ventures and th ird party prov iders o f financia l and/or 

non-financia l resources. As such, th is theory  prov ides exp lana tions not on ly for 

why VCs ex ist at all as an independen t type o f investo r but a lso fo r  how VC 

backing m ight be related to venture perform ance.

However, in th is con tex t a m ajor assumption is that VCs are able to overcom e 

inform ation asym m etries  and related prob lem s -  and, by th is, ensure the quality  

o f the ventures they back. But the in term ed iary/signa lling  literature hard ly looks 

in detail at how  VCs actua lly  deal w ith those issues. Furtherm ore, its focus is on 

the re la tion  betw een  VCs and ou ts ide  investo rs  ra the r than  on the re la tion  

between VCs and ventures. The la tte r aspect though is in the focus of another 

stream  o f literature, the p rincipa l-agent theory, which we will com e to next.

C.I.2. Principal-agent theories

The  p r in c ip a l-ag en t (short: agency) theo ry  w as deve loped  p rim a rily  in the 

context o f pub lic ly  traded  firm s with d iffuse ow nersh ip  structu res and m anagers 

w ith very lim ited equ ity  s take  (Jensen & Meckling, 1976). Agency theory  deals 

with re la tionsh ips between agents o f the firm  (m anagers) h ired to perform  tasks 

by the owners o f the firm  (principa ls). Agency theory is particu larly  interested in 

the an tecedents and consequences o f potentia l conflicts between the two parties, 

and in the m eans to avoid o r m itigate  those conflicts (see, fo r instance, Am it et
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al., 1998; Bam berg & Sprem ann, 1987; Jensen & Meckling, 1976; Ross, 1973; 

W eiBenberger, 1997).

Most agency m ode ls  are based on a set o f com m on assum ptions (E isenhardt, 

1989): principa l and agent 1) face s ituations o f uncerta in ty  w ith respect to the 

task to be undertaken  by the agent, 2) have d ifferen t risk pre ferences over the 

returns they  w ill rece ive  from  the contract, 3) pursue d iffe ren t goals, or 4) 

m ax im ise  d iffe ren t u tility  functions, 5) are bounded ly  rationa l, and 6) have 

d iffe ren t in fo rm a tion  se ts  in th a t the p rin c ipa l cann o t (fu lly ) observe  the 

(outcom e of the) agent's action and possib ly also his 'type ' (e.g. quality).

Agency m ode ls show  tha t that in form ation  asym m etry  g ives rise to two main 

problems: adverse selection and moral hazard.

Adverse selection m ight be due to 'h idden in form ation '. The principal m ight be 

able to observe  the activ it ie s  o f the agent, but the agen t m ight have private 

in form ation (e.g. about his own capab ilities or certain deta ils o f his project) that 

is not ava ilab le  to the principal. This, in turn, m ight lead to a m is in terpretation  

by the principa l regard ing  the agent's ab ility, and, as a resu lt, to a suboptim al 

contract, at least from  the principal's perspective.

Moral hazard, by contrast, m ight be due to 'h idden action '. Specifica lly , it refers 

to unobservab le  behav iou r by the agent, such as low e ffo rt or sh irk ing, which 

im pacts nega tive ly  on the p rincipa l's  welfare . S ince the p rincipa l often cannot 

(fu lly) ob se rve  the agen t's  activ ities , it is d iff icu lt fo r  him  to d iffe ren tia te  a 

negative ou tcom e o f an activ ity  due to facto rs  under the contro l o f the agent 

(e.g. inadequate e ffort) or due to factors ou tside the agent's  contro l. Thus, the 

agen t can 'e xp la in ' u nsa tis facto ry  ou tcom es by exogenous facto rs  and act -  

w ithout sanctions -  aga inst the in terests o f the principal. C learly, both types of 

p rob lem s are like ly  to lead to con flic ts  tha t have a nega tive  im pact on the 

perform ance o f an organization.

Build ing upon the p rin c ipa l-agen t theory, there is large academ ic literature on 

(financia l) contracting  that looks at the possib ilities o f avoid ing conflicts between 

p r in c ip a ls  and ag en ts  in the  f irs t  p lace , o r a t m it ig a t in g  th e ir  n ega tive  

consequences shou ld  they occur. The focus o f th is lite ra tu re  is on contractua l 

a rrangem ents a im ed at a lign ing the principa l's and the agent's  interests, and to 

in cen tiv ise  the agen t (e.g. to put in m ore e ffo rt). Th is  m ight invo lve , for 

instance , the app rop ria te  a llo ca tion  o f ca sh -flo w -r ig h ts  (cash -flow  m ode ls),
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voting - and b o a rd -r ig h ts  (con tro l-m o d e ls ) , an d /o r l iq u id a t io n -r ig h ts  (debt- 

m odels) (Kaplan & Strom berg; 2001, 2003).16

W h ils t deve loped  in the  con tex t o f the  m ature firm , the log ic  o f the agency 

theory also appealed  to researchers exam in ing the VC -en trep reneu r re la tionsh ip  

- where the VC is usua lly  assigned the role o f the principal, and the en trepreneur 

the role o f the a g e n t.17 In fact, th is  theory  arguab ly  is the  m ost com m on ly  

em ployed concept in research on venture cap ita l.18

Indeed, the su itab ility  o f the  agency  theory  in the con tex t o f ven tu re  cap ita l 

seem s obvious. F irstly , the re  is no doub t that uncerta in ty  is a cha racte ris tic  of 

a lm ost all VC  in ves tm en ts . S econd ly , both VCs and en tre p ren eu rs  can be 

assum ed to be rational ind iv idua ls who m ight have d ifferent risk pre ferences and 

d ifferent utility functions and try to satisfy d ifferen t se lf-in terests. (For instance, 

m ost VCs will be prim arily  interested in the m axim ization of the ir internal rate of 

return of the ir investm ents; but wh ilst m ost entrepreneurs will a lso be interested 

in the m onetary ou tcom e o f the ir projects, they m ight have add itiona l intentions 

such as 'on the job  consum ption ', 'independence ', and /o r 'deve lop ing  a track  

record'). Th ird ly , in VC -backed  ventures conflicts o f in terest are likely to em erge 

over specific issues such as valuation, ex it tim ing, and the a llocation  o f resources 

and efforts (Sap ienza et al., 2000). Fourth ly, in form ation asym m etries  are likely 

to ex ist between the VC  and the en trepreneur because o f the d ifficu lty  and costs 

of day to day m on itoring  and the techn ica l nature o f the activ ities  conducted by 

the en trep reneu r (Am it et al., 1998). The  en trep reneu r is like ly  to know  m ore 

about his p ro ject and its like ly  success, or failure; and he is a lso like ly to know 

m ore abou t h is own ab ility  and m otives  than the in ves to r (B yg rave , 1988; 

Gom pers & Lerner, 1999).19

16 For more on the principal-agent theory in financial contracting see also: Hart, 2001.

17 In addition, there is also said to be another principal-agent relation, where the VCs serve as agents 
to their investors (e.g. Amit et al., 1990; Bergemann & Hege, 1998; Brettel et al., 2001).

18 Authors that have either explicitly or implicitly referred to this concept in the venture capital 
context are, for instance: Admati & Pfleiderer, 1994; Amit et al., 1998; Arthurs & Busenitz, 2003; 
Barney et al., 1989; Barney et al., 1994; Barry et al., 1990; Bruton et al., 2000, Busenitz et al., 
2004; Fiet et al., 1997; Gompers, 1995; Gompers & Lerner, 1999; Gorman & Sahlman, 1989; 
Hellmann, 1998; Kaplan & Strômberg, 2001, 2002, 2003; Lerner, 1994, 1995; Ruhnka & Young, 
1991; Sahlman, 1990; Sapienza étal., 1996, 2000; Sapienza & Gupta, 1994.

19 The VC literature has discussed some of the reasons for possible manipulations of information by 
entrepreneurs. For instance, the entrepreneur might be afraid that negative information makes the 
VC decide against (further) investments in the venture. Similarly, the entrepreneur might be afraid
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At the sam e tim e, as m entioned before, p rincipa l-agent theory  strives to identify 

not on ly  cau se s  o f po ten tia l c o n flic t  be tw een  p r in c ip a l (VC) and agen t 

(en trepreneur) but a lso su itab le  m eans to prevent or deal w ith the ir negative 

consequences. Kaplan and Strom berg (2001) point out that theory has identified 

th ree  p rim a ry  w ays fo r  the VCs to m itig a te  p o ss ib le  agency  risks: p re -

investm ent screen ing, financia l contracting, and post-investm ent m onitoring and 

advising. We m ention these in passing but will return to these and other features 

o f the VCs' investm ent approach in the next section.

In sum, contrary  to financia l in term ed iation/signa ling  theory  that focuses on the 

in fo rm ation  asym m etr ie s  between en trep reneu ria l ven tu res  and th ird  parties, 

agency  theo ry  fo cuses  on agency  p rob lem s resu lting  from  like ly  in form ation  

asym m etries (i.e. the V C ’s lack of know ledge com pared to the entrepreneur) and 

opportun istic  behav iou r by the en trepreneur, which have the potentia l to resu lt 

in severe  p rob lem s fo r the ven tu re  and suggests  m eans to a lle v ia te  these 

problem s.

However, there  is a grow ing body o f lite rature that suggests  that the principal- 

agent theory  neg lects im portant aspects o f the VC -en trep reneur relationship. For 

instance, it is argued that it is a one-d im ensiona l view  o f the re lation between 

the VC and the en trepreneur. Sahlm an (1990) for exam ple, notes that, although 

VCs seem  to reta in  m uch of the pow er in the re la tionsh ip  w ith en trepreneuria l 

ventures, there  are in fact checks and ba lances in the system : VCs who abuse 

th e ir  pow er w ill find it hard to a ttract the best en trep reneu rs , who have the 

option o f approach ing  o ther VCs or sources o ther than venture  capita l. Forbes 

and M illiken  (1999), fu rtherm ore , point out that an agency  theory  -  a lthough 

iden tify ing  p rob lem  areas and suggesting  poss ib le  m eans to deal w ith those 

p rob lem s  - d oes  no t take  in to  a ccou n t how  d e c is io n -m a k in g  p ro cesses  

them selves can affect the perception and resolution of prob lem s.20

that negative information makes the VC replace the management team completely or reduce its 
rights (Fried & Hisrich, 1995; Macmillan et al., 1988). In both cases there Is an incentive for the 
entrepreneur to keep back negative information and to present himself to the VC in the best possible 
way (Wright & Robbie, 1998). This in turn, might lead to the problem of adverse selection of 'low- 
quality' projects, because it is hard for investors to distinguish between good-quality and poor-quality 
projects (Amit et al., 1990). Similarly, the problem of moral hazard (due to hidden action) might 
result in the entrepreneurial setting because the investor is not able to observe whether the 
entrepreneur is working hard and making sensible decisions, or whether he is planning to 'take the 
money and run’ (Amit et al., 1990; Brettel et al., 2001).

20 As a consequence, an increasing number of scholars recommend alternatlve/additional theoretical 
theories and models. For instance, a recent stream of literature suggests that there might be a
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On the other hand, the agency  theory  and the re lated con tracting  theories  fall 

short o f exp la in ing  two, a rguab ly  even m ore im portant, issues in the venture  

cap ita l con tex t. F irstly , agen cy  theo ry  fo cuses  m a in ly  on the  V C s ' ro le  as 

financiers, and on con tractua l a rrangem ents to m itigate VCs' dow nside potentia l 

when investing in en trep reneu ria l ventures. But it has little  to say abou t other 

key con tr ibu tion s  o f VC s to th e ir  investee  ventures: the  p rov is ion  o f non- 

financia l, va lue-added  resources. Hellm ann and Puri (2002), fo r instance, argue 

that -  although the trad itiona l financia l theory tends to focus on the inform ation- 

based ro les o f fin an c ia l in te rm ed ia r ie s , dea ling  w ith the  a lle v ia tion  o f m oral 

hazard or adverse  se lection , and em phasiz ing  the m on itoring  role o f VCs, who 

gather in form ation about the firm s they finance - the role o f VCs extends beyond 

that o f trad itiona l financia l in term ed iaries like banks; they p lay a b roader role in 

the p ro fe ss iona liza tion  o f the com pan ie s  they finance . Second ly , the agency 

th eo ry  trea ts  V C s as a h om ogenou s  g roup , w ithou t a ckn ow led g ing  like ly  

d ifferences betw een them  (Hsu, 2003). As such, it cannot exp la in  the apparent 

d ifferences in the perfo rm ance  o f VC  firm s. W hen a g roup o f com peting  firm s 

choose s im ila r (con tractua l) approaches to agency prob lem s, these approaches 

cannot be sources o f com petitive  advantage for any one firm  (Barney & Hesterly,

1996).

Both the de fic ien c ie s  o f agency  theory  are addressed , to som e extent, in the 

fina l strand  o f th eo re t ica l o r ien ted  lite ra tu re  we sha ll d iscuss, nam e ly  the 

resource-/know ledge-based theory, which fo llow s in the next section.

C.I.3. Resource-based theories

The resource-based theory v iew s the firm  as a unique bundle o f heterogeneous 

resources or facto rs  o f p roduction  (Barney, 1991; Penrose, 1959; W ernerfe lt, 

1984); and bu ilds on tw o basic  assum ptions abou t a firm 's resources: 1) that 

they can vary s ig n ifican tly  across  firm s, and 2) that such d iffe ren ces  can be

'double-sided moral hazard' problem (e.g. Casamatta, 2000; Inderest & Mueller, 2001; Repullo & 
Suarez, 1998). Some scholars also argue that a 'prisoner's dilemma' model is a more appropriate 
conceptual lens for understanding the VC-entrepreneur relationship than agency theory, which 
emphasizes their potentially competing interests and monitoring costs (e.g. Cable & Shane, 1997). 
Others furthermore point out that while the agency theory might provide a good fundament for 
explaining structural and compositional elements of control, it has limited ability to explain how the 
parties behave in their ongoing and reciprocal relationship - where aspects of cooperation might be 
at least equally important than aspects of competition. As a consequence, some scholars recommend 
concepts such as 'Procedural Justice Theory' to ground research on venture capital (e.g. Busenitz et 
al., 1997, 2004; Sapienza & Korsgaard, 1996; Sapienza et al., 2000).
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susta ined due to resource im m obility . Thus, no two com pan ies are alike; and a 

firm  w ill have  a com p e tit ive  advan tage  if it p o sse sses  un ique  bund les of 

resources tha t are va luab le , scarce, hard to im itate, hard to rep lace, and that 

enab le the firm  to perform  its activ ities better, i.e. m ore e ffic ien tly  or effectively, 

than com petito rs  (e.g. Am it & Shoem aker, 1993; Barney 1986, 1991, 1994; 

Conner, 1991; D ierickx & Cool, 1989; Peteraf, 1993; Spender, 1993).21

In th is  theory, cand ida tes  fo r the re levant resources can vary w ide ly  but it is 

com m on to d is t in gu ish  betw een  two m ain groups: tangible resources (e.g. 

financia l resources, physical assets, in frastructure) and intangible resources (e.g. 

know ledge, reputa tion , hum an resources, cu lture). In th is  context, it is often 

argued that in today 's  world o f rap id ly converg ing techno log ies  it is d ifficu lt to 

rep lica te  the knowledge resources o f firm s that are vita l for the ir com petitive  

advantage (Davenport &  Prusak, 1998).

Therefore, it is also com m on to d istinguish two main types of know ledge: explic it 

and ta c it (N onaka  & Takeuch i, 1995). Explicit knowledge can be observed , 

com m un icated , transferred  and im itated re la tive ly  cheap ly  and qu ickly. S im ilar 

to 'in fo rm ation ' exp lic it know ledge is often considered a pub lic good that is not 

re levant to ind iv idua l wealth  creation. Tacit knowledge, on the o ther hand, is 

observab le but is d ifficu lt to com m unicate and transfer, and can be im itated, if at 

all on ly in a costly  and pro longed process. S im ilar to 'know -how ' tacit know ledge 

is often considered a private good essential for ind ividual wealth creation.

Consequently , m any suggest that the m ost im portan t resource of a firm  is the 

tac it know ledge em bedded  in the firm  because th is  is o ften scarce, costly  to 

rep licate, heterogeneously  d istributed across firm s, d ifficu lt to transfer and gives 

r ise  to com p le x  a p p ro p r ia b ility  issue s  (B a rney , 1991, S pender, 1996).

21 As Teece et al. (1997) note, the resource-based theory has much in common with the work on 
organizational ecology and commitment, as It sees firms as heterogeneous because of their different 
resource endowments and because those resources are 'sticky'. This is distinctive from previous 
dominant approaches as advocated, for instance, by Michael Porter, who emphasized the importance 
of industry characteristics to explain performance differences of firms, arguing that any competitive 
edge achieved by firms in an industry will be short lived due to the high mobility of their rent- 
producing resources that can be bought and sold in factor markets. Numerous writers became critical 
of this market-based view of strategy. They argued that if a firm's position in an industry was the 
key determinant of firms' success why then did firms in the same industry and occupying similar 
market positions differ considerably in their performance (Rumelt, 1984; Barney, 1986)? The 
resource-based view of the firm, by contrast to the industry-based concepts, argues that the 
attractiveness of an industry cannot be evaluated independently of the unique skills and abilities that 
a firm brings to that industry (Barney, 1994).
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Em phas is ing  the  in c re a s in g  aw a ren ess  am ongst a cad em ics  o f th e  ro le  o f 

know ledge as a key com m ercia l resource, there is now a rap id ly grow ing body of 

literature that dea ls w ith w hat is known as the knowledge-based view of the firm 

(Grant, 1996).22

In th is  con tex t, th e  re la ted  con cep t o f a f irm 's  (core) competencies or 

capabilities m ust be m entioned . Th is concep t assum es tha t resources are not 

norm ally productive on th e ir  own (Ham el & Prahalad, 1992). Instead, m ost tasks 

requ ire  th a t se ve ra l re so u rce s  to c o lla b o ra te  c lo se ly  to g e th e r  to fo rm  

com petences tha t d iffe ren tia te  it from  its com petitors. Thus, the in terest is not in 

resou rces  o r c a p a b ilit ie s  per se bu t in th o se  c a p a b ilit ie s  th a t p ro v id e  a 

com petitive  advantage  relative to other firms; and, as G ran t (1998) po ints out, 

from  th is  theory, it is the  m anagem en t's  core task to m atch a firm 's  un ique 

re sou rce s  o r c a p a b il it ie s  to  the o p p o rtu n it ie s  th a t a r ise  in the  ex te rna l 

environm ent.

It shou ld  how ever be m entioned  that from  a resource-based  perspective , the 

characterization  o f a va luab le  resource tends to be ex post (Foss et al., 1995); 

and the resou rce -based  lite ra tu re  has far less to say abou t the em ergence  of 

these d is tin ctive  cap ab ilit ie s  (Lev in tha l &  Myatt, 1994). In o ther w ords, such 

resources tend  to be taken  as g iven and th e ir  em ergence  is not exp la ined . 

Fu rthe rm ore , as T ee ce  e t al. (1997) po in t out, the re sou rce -based  theo ry  

recogn izes but does not exp la in  the nature o f iso lating m echan ism s that enab le 

rents and com petitive advantage to be sustained.23

Th is not w ithstand ing , the resource-based  theory  has now becom e a dom inant 

parad igm  fo r stra teg ic  m anagem en t research in the con text o f the m ature firm  

(Grant, 1996; Barney, 2001a/b).

In the en trep reneu ria l con text, however, it has so far am ounted  to little  m ore 

than provid ing a 'research  se tting ' for em pirical work (A lvarez &  Busen itz, 2001).

22 Further key contributions in this context stem from: Barney, 1991, 2001a/b; Kogut & Zander, 
1992a/b, 1996; Leonard-Barton, 1992, 1995; Nelson & Winter, 1982; Nelson, 1991; Prahalad & 
Hamel, 1990; Stewart, 1997; Teece 1998a/b, 2001, Teece, et al., 1997; Winter, 1987; Zander & 
Kogut, 1995.

23 Also more recent developments of the resource-based theory do only partially address this issue. 
For instance, the concept of dynam ic capabilities extends the resource-based view by incorporating 
evolutionary theory; and it emphasizes the need of many organizations to adapt to rapidly changing 
environments. However, for this purpose, the concept focuses primarily on the exploitation and (re-) 
deployment of existing internal and external firm specific competences, but not on the development 
of (new) knowledge or competencies (Teece et al., 1997; Teece, 1998b).
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This is even m ore m arked with respect to research on venture capita l, where the 

concept has been m entioned exp lic itly  on ly by a few  scho lars. Bygrave (1987: 

139), fo r  in s ta n ce , em p h a s iz e s  'k n o w le d g e  is an im p o rta n t d is t in c t iv e  

com petence of venture  capita l firm s. That know ledge includes in form ation such 

as innovations, techno logy, and people in specific  industry  segm ents'. S im ilarly, 

Locket and W righ t (1999) argue that a lthough the VC  firm  has been trad itiona lly  

v iewed as a financia l in term ed iary  it may also be though t o f as a 'co llection  of 

productive resources'.

Neverthe less, as we will see in the next section, the resource-/know ledge-based 

theory has been referred to at least im plic itly  by a num ber o f em pirica l studies, 

which ind icate tha t VCs d iffer in the ir ab ility  to identify and/or develop successfu l 

com panies.

Indeed, the app licab ility  o f th is concept in the area of venture capita l in general 

and with a v iew  to answering  our own guid ing research question is obvious. To 

begin w ith it is p laus ib le  to argue that VCs -  as all o ther com pan ies - need 

ce rta in  re so u rce s  to  d eve lop  (c o re )  competences, w h ich  he lp  them  to 

d iffe ren tia te  them se lves  not on ly from  the m ore trad itiona l investors  but also 

from  th e ir  peers. For th is  purpose, tang ib le  - financia l - resou rces  m ight be 

cons ide red  as one part o f the bundle. A fte r all, the VC 's  m ain activ it ie s  are 

attracting financia l resources from  investors (or generating  them  internally) and 

investing  th ose  funds into p rom ising  p ro jects  to genera te  pro fits. But taken 

a lone, fin an c ia l re sou rces  are c lea rly  in su ffic ien t fo r VC  success  s ince such 

resources need to be m anaged effective ly. They are often scarce (depending on 

the stage of the cycle and the nature of the venture) but usually  not 'unique'. In 

other words, these resources are not specia lised to a particu la r com pany or VC. 

Instead, they are transferab le  between firm s at low costs, and as such 'im itable'. 

As equity resources they have (unlike debt) no tim e d im ension  and hence can be 

cons ide red  'du rab le '. O f cou rse  they are a lw ays at risk  when invested in a 

bus iness  w ith  a v iew  to ea rn ing  p ro fits . Thus, fin an c ia l re sou rces  are not 

suffic ient to provide a com petitive advantage to a VC .24

24 In this context, it should also be noted that if financial resources were the main determinant of 
investors' success, there should be little reason for large investors to involve any third parties such 
as VCs, and to pay fees and to share potential profits whilst - in most cases - even bearing the full 
risk. Instead, large investors should safeguard against risk associated with investing in high-risk/- 
return ventures via contractual arrangements and/or diversification; and their success might be 
mainly due to economies of scale. But the fact that large investors are willing to do so, and the sheer
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Because VCs u sua lly  have  no o th e r tang ib le  resou rces  bu t cash  to o ffe r a 

venture, it m ust be th e ir  in tang ib le  resources, and particu la rly  the ir know ledge 

or capab ilities , th a t not on ly  a llow  VCs to d iffe ren tia te  them se lves  from  m ore 

trad itional investors but a lso successfu l VCs from  the ir less successfu l peers. This 

m ight happen, fo r instance, by m aking them  more capab le o f dealing adequate ly  

w ith the risks, u n ce rta in t ie s , and in fo rm ation  a sym m etr ie s  a ssoc ia ted  w ith 

investm ent opportun ities.

But the app licab ility  o f the  resou rce -/know ledge-based  to the ven tu re  cap ita l 

con text can a lso be understood  w ith view  to the ventures, and particu la r ly  so 

when re ferring  to ano the r resou rce -cen tred  concept, the resource-dependence 

theory.

Th is concep t em phas izes  the constra in ts  on the o rgan iza tion 's  s tra teg ic  cho ice  

e spec ia lly  in s itu a t io n s  o f re sou rce  sca rc ity  and en v ironm en ta l tu rb u le n ce  

(P fe ffer &  Salancik, 1978). Accord ing  to th is theory m any firm s do not contro l all 

the resources they need. Th is  m ight be, for instance, because env ironm enta l 

uncerta in ty  m akes it im poss ib le  to own all re levan t resources. A lso , a firm 's 

strategy m ight be particu la rly  resource dem anding such as is the case w ith fast- 

grow th, h igh - innova tion  ven tu res  tha t aim  fo r an IPO. For those  com pan ies  

acqu is ition  o f resources and reduction  o f resource dependence  becom es a vital 

activ ity.25

To exp la in  th is, the  resou rce -dependence  theory  suggests, in te r-o rgan iza tiona l 

association stra teg ies are key. Am ong those strateg ies the adequate cho ice  and 

com position  o f the board o f d irectors  is said to be particu larly  e ffic ien t fo r small 

firm s, w h ich  can n o t d evo te  huge am oun ts  o f t im e  and m oney  to  in ter- 

o rgan iza tion a l re la t io n s  s tra te g ie s  (D a ily  &  D a lton , 1992, 1993; P fe ffe r  & 

Salancik, 1978).

The  ap p licab ility  o f th e  re sou rce -d ep en d en ce  theo ry  in the  v en tu re  cap ita l 

con text is obv ious. From  ou r d iscuss ions in the in troduction  fu rthe r above it is 

ev ident that one -  if not the - key prob lem  o f m any en trep reneuria l ventures is 

the ir lack o f m any in tang ib le  resources vital for successfu l deve lopm ent. And, as 

a lso d iscussed  ea rlie r, the 'lia b ility  o f n ew ness/sm a lln ess ' o f those  ventu res

fact that VCs exists as intermediaries in the financial markets suggests that, in many cases, there 

will be more to the investor's success than just money.

25 In this context, a peculiarity of resource dependence theory, as opposed to neoinstitutional theory, 
is its reliance on the effectiveness of managerial action and on inter-/organizational practices, which 
is seldom recognized as having an impact by neoinstitutional scholars.
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tends to m ake ou tsiders re luctant to becom e engaged w ith them , and to provide 

them  with the re levant resources.

In th is  con te x t A ld rich  and M artinez (2001), fo r in s tance , em phas ize  the 

im portance  o f 'soc ia l cap ita l' th a t a llow s firm s to ob ta in  resou rces  that are 

otherw ise unob ta inab le  to them , such as know ledge, cap ita l, clients, and access 

to suppliers; and the au thors also note that VCs can be seen as one im portant 

part o f the socia l capita l for entrepreneuria l ventures. Indeed, as we will show in 

m ore detail in the next section, the assertion that VCs could be key provider also 

of non -m one ta ry  resou rces  to ven tu res  finds at least in d ire ct support from  

several other scholars.

Fried et al. (1998), fo r instance, h igh ligh t tha t the board o f d irectors  o f VC- 

backed ventu res - as suggested by the resource-dependence  theory  -  p lays an 

im portant role in the acquisition  of resources. VC-backed firm s are usually young 

and small, so that board m em bers, if suffic iently  know ledgeab le  about the firm 's 

business, cou ld  m ake a substantive  contribution. A lso the fact that both inside 

d ire c to rs  ( fou nd e r-m anag e rs )  and ou ts ide  d ire c to rs  (VCs) have s ig n ifican t 

ow nersh ip  in the firm  could  prov ide an incen tive  fo r the two parties to work 

closely together to ensure the success of the ir venture.

biellmann and Puri (2002) fu rthe r po int ou t that, on a theore tica l level, one 

needs to recogn ize that VCs may gather in form ation not m erely about firms, but 

a lso for firm s -  exerting  costly e ffort to g ive inputs, which increase the value o f 

the firm.

S im ilarly , Jaaske la inen  et al. (2003) note tha t there  are two perspectives that 

look at why VCs get invo lved in the ir portfo lio  ventures: m onitoring  needs and 

va lue-added assistance/support. Monitoring needs resu lt from  agency risk, which 

g ives rise to the VCs' governance  w ith a need to m on ito r the activ ities  o f the 

ventu res to ensu re  tha t the conduct o f the m anagem en t is a ligned  w ith the 

in terests o f the VC. Flowever, while the governance of ventures concentrates on 

the  va lue  o f reduced  r isks  and p reven tion  o f u nd es ired  ou tcom es, the 

a ss is tan ce /suppo rt perspective  cons ide rs  the V C s ' invo lvem en t as a va luab le  

resource  fo r  the foca l ven tu res. VCs con tr ibu te  resources th a t serve  the 

developm ent of the com pany as an additional input.

In the sam e vein B usen itz  et al. (2004) note tha t VC  in fo rm ation  m ay be 

va luab le to sta rtup  m anagers because VCs bring a varie ty  o f experiences w ith 

them  from  ea rlie r investm ents. Theore tica lly , there fo re , input from  VCs -  fo r 

instance on stra teg ic issues - should lead to decis ions that are better than those 

tha t a s ta rtups cou ld  have generated otherw ise. Furtherm ore , VCs m ay even
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serve  as in te rm ed ia r ie s  on b eh a lf o f essen tia l fa c to r p rov ide rs. T ho se  VC- 

provided con tacts  have the potentia l to provide startups w ith a m ore in form ed 

view  o f the ir business options. Thus, to the exten t that VCs prov ide in form ation 

to s ta rtups on s tra teg ic  issues, one m ight expect tha t it w ou ld  be re la ted  

positively to im provem ents in venture perform ance (Busen itz et al., 2004).

In sum , from  a resou rce  (-dependence) perspective  it seem s reasonab le  to 

assum e that at least (som e) VCs could have developed certa in  com petences that 

d istingu ish  them  not on ly  from  m ore trad itiona l investors  but a lso  from  each 

o ther by a llow ing  them  iden tify  and rea lis t ica lly  assess the  m ost p rom ising  

in ve s tm en t o p p o rtu n it ie s , to dea l m ore a p p ro p r ia te ly  w ith  the  r isks  and 

uncerta in ties  assoc ia ted  w ith investm ents in h igh -risk/-re tu rn  ventu res, and to 

provide m iss ing /com p lem en ta ry  resources to them . Th is m ight not on ly becom e 

m anifest in d iffe ren t investm ent approaches by VC with d iffe ren t know ledge, but 

it m igh t a lso  tra n s la te  in to  d iffe re n t p e rfo rm an ce s  o f V C s a n d /o r  th e ir  

investm ents.

Thus, one m ight fu rth e r a rgue  tha t the resou rce -/know ledge-based  theory  is 

com p lem e n ta ry  to  th e  p re v io u s ly  d iscu ssed  con cep ts  (i.e. th e  f in an c ia l-  

in te rm e d ia t io n /s ig n a llin g  and the  p r in c ip a l-a g en t th eo r ie s )  in th a t having 

superior resources or com petenc ies should help a VC to better fulfil his role as a 

financia l in term ed iary  and to deal w ith possib le  in form ation  asym m etrie s  m ore 

appropriately.

As we will see in the fo llow ing  section  - a lthough not w ith exp lic it re ference to 

the resou rce -/know ledge -based  theory  -  m uch em p irica l research  in ventu re  

cap ita l seem s to su p p o rt th e  v iew  tha t V C s ' in tan g ib le , know ledge -based  

resources p lay a centra l ro le in understand ing  the ir investm en t activ it ie s , and 

possib ly also the ou tcom e of these activ ities.

C.II. Empirical literature

W ithin the em p irica l lite ra tu re  on venture capita l, one can d iffe ren tia te  between 

two main strands o f re levance to answering our guid ing question .26

Firstly, th is is the lite ra tu re  that takes an ex ante app roach  to exam in ing  what 

VCs actually  do. Second ly , th is is the literature that takes an ex post approach  to

26 To recall, our guiding question for the general literature review was: 'What role does VCs' 
knowledge play for financing entrepreneurial high-tech ventures; and how does it affect their 
investment approach and the performance of their investments?'
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exam in in g  w h e th e r/h ow  VC  back ing  is re la ted  to the  p e rfo rm ance  o f VC 

investm ents.

These m ain strands in the lite ratu re  are illustrated  below  in F igure C - l,  which 

will serve as a structure fo r our literature review .27

Ex ante perspective Originating

Evaluating

Syndicating

Contracting

Monitoring/supportinq

Exiting

Ex post perspective Investment performance

Figure C -l: Main strands and topics of the literature on venture capital

W ithin the substantia l body o f lite rature on venture  cap ita l, there  is on ly a very 

small lite rature d irectly  related to our gu id ing question by exam in ing the im pact 

o f VCs' 'know ledge ' on VCs' investm ent approach and/or the perform ance o f VCs' 

investm ents.

Few studies do d ifferen tia te  between VCs in general, and even less between VCs' 

know ledge. Flowever, there  is som e lim ited literature that d ifferen tia tes between 

VCs on the basis o f VC characteristics (VC 'd ifferentia tors; such as the VCs' age 

or size) th a t m igh t a lso  serve as p rox ies fo r V C s ' 'know ledge '. Th is  is the 

literature we will prim arily  focus on in the fo llow ing sections.

At this stage it should be noted that we summarize those VC 'differentiators' and 

discuss their suitability as proxies for VCs' 'knowledge' at the end of the chapter.

C.II.l. Ex ante perspective

A s izeab le  body o f lite ra tu re  looks at w hat VCs 'typ ica lly ' do, and how the ir 

investm ent approach  d iffers from  that o f o ther investors  (e.g. Bascha & Walz, 

2001; Bygrave  & T im m ons, 1992; Fried & H isrich, 1995; G om pers & Lerner, 

2001; Gorm an & Sahlm an, 1989; Flellmann & Puri, 2002; MacM illan et a l., 1985;

27 With view to the ex ante literature, it must be emphasized though, that, in practice, the individual 
steps of VCs' investment approach are less well defined. For instance, there are overlaps between 
'evaluation' and 'syndication', and between 'contracting' and 'monitoring'.
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Sahlm an, 1990; Tyeb jee  &  Bruno, 1984). In th is context, as illustrated  in Figure 

C - l  above, one can b road ly  d istingu ish  six d istinct fea tu res in VCs' investm ent 

approach, wh ich  we use to s tru ctu re  ou r subsequen t rev iew  o f the literature, 

nam ely , th e ir  ro le s  in: a) o r ig in a t in g , b) e va lu a tin g , c) s yn d ica t in g , d) 

contracting, e) m onitoring/ supporting, and f) exiting deals.

C . I I . l . a )  O r ig in a t in g  d e a ls

The  firs t d is t in c t iv e  fe a tu re  o f the  VC s ' inves tm en t app roach  conce rn s  the 

orig ination  o f deals. As ou tlined  earlier, VCs' investm ent cand idates are usually  

small and there fo re  not eas ily  v is ib le. But the ir qua lity  varies considerab ly . Th is 

m akes it essentia l fo r VCs to have a large 'deal flow ' (stream  o f new proposals) 

to choose from  (Lockett &  W right, 1999; Sorenson &  Stuart, 2001; T im m ons & 

Bygrave, 1996; T ye b je e  &  B runo, 1984). How ever, keep ing  th is  dea l flow  

su ffic iently  high is d ifficu lt. Many VCs have a narrow  investm ent focus, and are 

interested in early-stage, rap id-grow th , h igh-tech ventures that have an above- 

average  ups ide  po ten tia l (H e llm ann  & Puri, 2000; M an ig a rt e t a l ., 1997; 

Sahlm an, 1990; Va llie re & Peterson, 2004).

It seem s p lausib le  to assum e tha t VCs' know ledge -  such as regard ing  recent 

deve lopm ents in certa in  industries  or techno log ies -  is essentia l fo r identify ing  

prom ising investm ent cand idates and increasing the deal flow.

But on ly a few  stud ies have looked at the relation between VCs' 'know ledge ' and 

the orig ina tion  o f VC s ' investm en ts, and none exam ines in deta il the  re la tion 

between all th ree aspects, VC s' know ledge, deal orig ination , and perform ance o f 

VCs' investm ents.

Sorenson and S tuart (2001), fo r instance, exam ine the role o f VC s' 'know ledge ' 

as one o f the fa cto rs  de te rm in ing  VCs' geograph ica l and industry  investm en t 

'reach '. D iffe ren tia ting  betw een  VCs on the basis o f th e ir  age, the ir 'general 

experience', and 'industry experience', the au tho rs  con c lude  th a t a VC 's 

experience increases the geograph ic  scope o f his investm ent reach th rough  the 

developm ent o f netw orks.28

Hsu (2003) s tud ie s  the  re la tion  betw een  firs t round lead V C s ' 're p u ta t io n ' 

('industry deal experience', 'network resource rating', and 'industry reputation

28 Sorenson and Stuart (2001) approximate VCs' 'general experience’ by the number of previous 
investments overall, and VCs' 'industry experience’ by the VCs' number of previous investments in 
the same industry as a particular venture under consideration.
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rank') and, the like lihood o f ventures accepting offers from  VCs.29 He finds that 

offers m ade by h igh-reputation  VCs are three tim es m ore likely to be accepted; 

and h igh-reputation  VCs acquire startups' equ ity  at a d iscount. Th is, Hsu (2003) 

argues, im p lies that en trepreneurs are attracted by and w illing to pay a price for 

the VCs' reputation . Furtherm ore , because h igh-reputa tion  VCs are m ore likely 

to win a tender fo r interesting ventures and have to pay less fo r the same equity 

share than low er-qua lity  VCs, VCs with a better 'repu ta tion ' are likely to perform  

better financia lly  than the ir less reputable peers.

C.II.l.b) Evaluating deals

Another d istinct featu re  in the VCs' investm ent approach concerns the evaluation 

of potentia l deals. Many o f the m ost prom ising investm ent opportun ities for VCs 

are characterized  by a lack o f tang ib le  assets and are associated  w ith substantia l 

uncerta inty. Th is obv iously  requires particu larly  d iligent evaluation processes and 

criteria.

The re  is abundan ce  o f lite ra tu re  dea ling  w ith these  c rite r ia  and processes. 

Overall, th is lite ra tu re  suggests that VCs use a broad range o f often qua litative 

ra ther than quan tita tive  m easures when eva luating  proposa ls. Com m only  cited 

eva luation  crite r ia  are, fo r instance: business s tra tegy , com petitive  position, 

custom er adoption , deal structure, financia l m arkets / ex it opportun ities, fit in 

p o rtfo lio , m a rk e t s ize  and g row th , p ro d u c t and te ch n o lo g y , q ua lity  o f 

m anagem ent.30

However, to our know ledge, no study exam ines in deta il the im pact o f VCs' 

'know ledge ' on th e ir  eva luation  p rocesses and crite ria  - or how  the latter, in 

tu rn , a re  re la ted  to in ve s tm en t pe rfo rm ance . In s tead , as Shepherd  and 

Z a cha rak is  (2002) note, a lthough  resea rche rs  have descr ibed  in deta il the 

eva lua tion  c r ite r ia  used by VCs, they  have typ ica lly  assumed  that VCs are

29 Hsu (2003) approximates (lead) VCs' 'industry deal experience' by a dummy variable equal to 1 if 
the number of previous investments the VC has made in the startups' industrial segment places the 
VC above the sample median, the (lead) VCs' 'network resources rating' by a dummy variable equal 
to 1 if a VC firm received the maximum Likert-scale measure (entrepreneurs' assessment) in at least 
one out of five entrepreneur-rated VC network resources: recruiting resources, contact with 
customers and suppliers, contacts with investment banks, and the (lead) VCs' 'industry reputation 

rank’ on a Lkert-scale (entrepreneurs' assessment)

30 For studies on the VCs' evaluation processes and criteria see, for instance: Fried & Hisrich, 1994; 
Hall & Hofer, 1993; Kaplan & Stromberg, 2001, 2002; MacMillan et al., 1985; Poindexter, 1976; 
Robinson, 1987; Sahlman, 1990; Sandberg et al., 1988; Timmons et al., 1987; Tyebjee & Bruno, 
1984; Wells, 1974; Zacharakis & Meyer, 1995 (for an overview see: Zacharakis & Meyer, 1998).
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capab le  o f iden tify ing  p rom is ing  sta rtups and asked VCs on ly  to report these 

cr ite r ia  - w ith o u t e x p lo r in g  w h e th e r  th e ir  c r ite r ia  are a c tu a lly  re la ted  to 

subsequen t s ta rtup  pe rfo rm ance . Th is  is desp ite , as A ld rich  and Kenw orthy

(1999) note, the high fa ilu re  rates o f VC-backed com pan ies cou ld  suggest that 

many VCs are unab le to d iscover a 'p red ictive tem plate'.

Neverthe less, a few  stud ies p rov ide som e in teresting  insights, m ain ly  based on 

experim ental settings though.

Zacharak is and M eyer (1998), for instance, observe -  'w ith in  the con fines o f a 

co n tro lle d  e x p e r im e n t th a t  g re a t ly  redu ces  the  am o u n t o f in fo rm a tio n  

considered ' - tha t som e VCs apparently  use few er criteria  than prev ious stud ies 

suggested, and less than VCs them se lves th ink they use. W h ilst VCs be lieve to 

be evaluating all ava ilab le  inform ation , in fact they tend to rely on the ir intuition. 

Th is  not on ly  leads them  to be ove rcon fid en t but it a lso  can im pede  the ir 

learn ing  because  they  cann o t m ake accu ra te  ad justm en ts  to th e ir  eva lua tion  

p ro cesses if th ey  do not tru ly  understand  them . Fu rthe rm ore , the  au thors  

suggest, it can im pede the perfo rm ance of the ir investm ent po rtfo lio .31 Indeed, 

in a d iffe ren t exp e r im en ta l s tudy  the sam e au tho rs  fu rth e r  find  th a t even 

re la tive ly  s im ple 'equa l w e igh ting  m ode ls ' decis ion  m ode ls can ou tperfo rm  VCs 

(Zacharak is & Meyer, 2000 ).32 Baum  and S ilverm an (2004) arrive  at a s im ila r 

conclus ion . A lso  using expe rim en ta l ev idence , they  suggest tha t VCs do not 

a lw ays base th e ir  in v e s tm en t d ec is ion s  on cr ite r ia  a c tua lly  co rre la ted  w ith 

venture perform ance.

These  fin d ings  are not con fined  on ly  to experim enta l se ttings. For instance, 

Va llie re  and Pe te rson 's  (2004) em p ir ica l s tudy suggests  tha t VCs' eva lua tion  

process m ight not a lw ays be rational. Based on interv iews w ith 57 VCs that were 

active  during  the  'In te rn e t Bubb le ' (from  1998 to 2001; when m any VCs 

apparently  were w illing to pay irra tiona lly  high prem ium s for unproven business 

m odels), the au thors find that at least som e o f these VCs realized the high level

31 Into the same direction points yet another experimental study by Zacharakis and Shepherd 
(2001), which shows that some VCs tend to be overconfident in their prediction of venture success. 
This 'optimism bias' is likely to inhibit learning and improving the decision process. Overconfident 
VCs may not fully consider all relevant information, nor search for additional information to improve 
their decision. This may encourage them to limit information search and fund lower potential 
investments (or prematurely reject a stronger potential investment). Thus, the authors propose, 

more information creates greater confidence, but it also leads to lower decision accuracy.

32 'Equal weighting models' aim to capture the cues used by individuals in decision-making processes, 
but assume that each cue is of equal importance to the judgement being made.
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o f uncerta in ty; but m any o f them  believed that the 'ru le s  o f the investm ent 

gam e had changed '. Th is  led to a se lf-re in forc ing  cyc le  o f m arket and investor 

hype, w ith  e sca la ting  com m itm en ts  and a supp ress ion  o f risk  assessm en t 

contro ls. In th is  s itua tion , Va llie re  and Peterson (2004) note, som e investors 

could  be accused  o f having reacted irra tiona lly  to the poten tia l fo r qu ick and 

easy  fin an c ia l ga ins; but m any investo rs  a lso  appea r to have tried  m aking 

ra tiona lized  - a lthough  log ica lly  flaw ed  -  dec is ions. Here, the  au thors a lso 

em phas ize  the ro le  o f investo rs  un fam ilia r w ith the se cto r as an im portan t 

underp inn ing  of the In ternet Bubble and its burst. New, inexperienced  VCs in 

that period were m ore prone to fall for the m arket-hype than m ore experienced 

VCs, at least som e o f which left the m arket when realiz ing that the va luations 

have reached unrea listic heights (Valliere & Peterson, 2004).

C.II.l.c) Syndicating deals

'Synd ication ' - the jo in t investm ent by two or m ore VCs in the sam e venture -  is 

another very d istin ct but com m on feature o f the VCs' investm ent approach .33/ 34 

But a lthough  synd ica tion  is com m onp lace  in the VC  industry , it has attracted  

on ly very lim ited  research  (Bygrave, 1987, 1988; Lerner, 1994); and Lockett 

and W righ t (1999: 304) note 'the problem  rem ains, why do venture cap ita lists  

synd ica te  p rivate  equ ity  when there  ex ists the poss ib ility  o f re-insurance  and 

when the practice o f syndication may create ex post m anageria l problem s?'.

However, synd ica tion  of investm ents is in teresting  from  the perspective  of our 

p ro ject because it is one o f the few  featu res in the VCs' investm ent approach

33 Each 'syndicate' is temporary in nature, with the financing structure constructed specifically for 
that transaction, with possible staging of additional finance to enable the investee to develop towards 
a subsequent flotation or sale to a third party. 'Lead' VCs usually serve as the main point of contact 
between the investor group and the venture, and are more involved in the venture-related post-
investment activities (MacMillan et al., 1989; Wright & Lockett, 2003). VCs also often perform repeat 
syndication arrangements over time with a network of partners, sometimes acting as the lead while 
at other times acting as a non-lead (Bygrave, 1987, 1988).

34 Barry et al. (1990), for instance, find in a study of 433 VC-backed ventures that went public 
between 1978 and 1987 that those ventures received 1,264 investments, or an average of three per 
venture; and only one quarter of the ventures in their sample received investments from a single VC. 
Pointing into the same direction, a study by kaplan and Stromberg (2002) finds - in a sample of 213 
investments in 119 portfolio companies by 14 VC firms in the U.S. - that the median number of VCs 
involved in each investment is four. Syndication furthermore seems common not only in the U.S. but 
also in Europe (Manigart et al., 2004). Statistics of the European Venture Capital Association (EVCA), 
for instance, show that almost 30 percent of the amount invested and of the number of deals by 
European VCs were syndicated in 2001.
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w here em p ir ica l research  has exp lic it ly  taken into accoun t the ro le  o f VC s' 

'know ledge'. As a consequence, we will build upon th is extant literature in one of 

ou r research  h ypo theses  be low  (see C hap te r F), w here  we a lso  rev iew  the 

ava ilab le  literature in m ore detail. At th is stage therefore, we look on ly briefly at 

studies that exp lic itly  exam ine VCs' 'know ledge ' in the context o f syndication.

Som e o f these stud ies suggest that VCs' 'know ledge ' could play a m ajor role for 

their syndication behaviour.

Bygrave (1987, 1988), fo r instance, in an em pirica l study on VC s ' synd ication , 

d iffe ren t ia te s  be tw een  VCs on the  bas is  o f th e ir  's ize ' and 'investm ent 

preference'.35 Based on his find ings Bygrave (1987, 1989) conc ludes tha t there 

is ev idence that the prim ary  reason for co investing  is the sharing o f know ledge 

rather than spread ing o f financia l risk.

To a sim ilar conclus ion  com es Lerner (1994) in an em pirica l exam ination  o f VCs' 

syn d ica t io n  b e h a v io u r. He d is t in g u ish e s  be tw een  e s ta b lis h e d  and non- 

estab lished VCs based on the ir 'a g e 'a n d  'size'.36 Add itiona lly , w ith a view  to later 

round investm en ts, he a lso  ca tego r ize s  VCs based on the  number of their 

previous investments in b io te chno logy , the foca l industry  o f h is s tudy . H is 

find ings suggest gathering  add itiona l in fo rm ation  for ex an te  dec is ion -m ak ing  

and selection o f investm ents is a particu larly  re levant m otive for synd ication.

A lso Hopp and R ieder (2004), in a w orking paper, com e to a s im ila r conclusion. 

They study the re la tion  betw een  V C s ' experience  and th e ir  'synd ica tion  ratio ' 

(p roportion  o f synd ica ted  to unsynd ica ted  inves tm en ts).37 W h ils t the  au thors

35 Bygrave (1987, 1988) approximates VCs' 's ize ' by their funds under management, and VCs' 
'investment preference’ by the proportion of their investments in high- and low-innovation 
technology ventures and the absolute number of ventures they had invested in his sample (based on 
this he identifies a group of 61 VCs that fall into one of the following three categories: 21 HIVCs 
(firms that had the highest proportion of high- to low-innovation portfolio ventures and the highest 
number of high-innovation portfolio ventures), 19 MICVs (firms that were among the 61 firms with 
the highest number of portfolio ventures but that did not specialize primarily in low- or high- 
innovation investments), and 21 LIVCs (firms that had the highest proportion of low- to high- 
innovation portfolio ventures and the highest number of low-innovation portfolio ventures).

36 Lerner (1994) approximates the VCs' 'size' as their relative funds under management, i.e. the 
capital committed to them as a percentage of the total venture capital pool in a given year, and then 
divides the VCs in size quintiles. Similarly, he also uses the relative age of the VCs compared to their 
peers in a given year, and then distinguishes between five age quintiles.

37 Hopp and Rieder (2004) approximate the VCs' experience by their number of investments, and 
they categorize VC in groups of 'one time investor' (1 investment), 'very small VC' (2-3 inv.), 'small
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them se lves po int ou t that the resu lts o f the ir study have to be taken with some 

caution (which we will com e to further below in our Chapte r F on syndication), it 

is neverthe less interesting  that they find som e ind ications for a negative relation 

between the VCs' 'know ledge ' and synd ication  ratio. Furtherm ore , the authors 

also find that m ore 'spec ia lized ' VCs have lower synd ication  ratios than the ir less 

spec ia lized  p ee rs .38 39 Flopp and R ied e r (2004 ) in te rp re t th e ir  f in d in g s  as 

suggesting  tha t less experienced  VCs are m ore inc lined  to synd ica te  as they 

m ight not have the necessary expertise; and they fu rthe r take th is as support 

fo r  the resource-driven motive for syndication that intends to overcome 

informational asymmetries.

Flowever, contrary  to the above studies, other stud ies suggest that acquisition of 

know ledge  m ay be a less im portan t m otive  fo r syn d ica t ion  than  financ ia l 

aspects.

Lo cke tt and W righ t (1999, 2001), fo r in s tance , in an em p ir ica l s tudy  of 

synd ica tion , ca tego rize  VCs by th e ir  'industry expertise' and financing-stage 

expertise' and th e ir  'minimum investment size preferences'.39 From  th e ir  

find ings, they conclude that, overall, syndication is more a response to the need 

to spread the financial risk ( i.e. portfolio diversification) and to gain additional 

financial resources than to share information and manage investments.

Sim ilarly, M an igart et al. (2004), in an em pirical exam ination  o f VCs' syndication 

m otives, ca tego rize  VCs accord ing  to th e ir  venture development-stage and 

industry investment preference.40 They  conc lude  th a t risk sharing, portfolio 

diversification, and access to larger deals are more important motives for VCs to 

syndicate than selection and monitoring of deals.

VC' (4-6 inv.), 'lower middle field VC' (7-10 inv.), 'upper middle field VC’ (11-20 inv.), 'large VC’ (21- 
50 inv.), and 'very large VC’ (> 50 inv.).

38 It is not quite clear how Hopp and Rieder (2004) define VCs' 'specialization'; but it seems like this 
is the categorization used by the provider of the database the authors employ for their study.

39 Lockett and Wright (1999, 2001), approximate VCs' 'industry expertise' and 'financing-stage  

expertise ' by the surveyed VCs' self-assessment (on a five-point Likert-scale) and their 'minimum 

investment size preferences' according to whether their self-stated investment size preference is 
above or below £5Mio.

40 Manigart et al. (2004) approximate VCs' 'venture development-stage investment preference' by a 
dummy variable indicating whether the average age of their previous investments was above or 
below the average age of the overall sample, and the VCs' 'venture industry investment preference' 

by VCs' self-assessment on a 5-point Likert scale.
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Finally, It shou ld  be noted that - a lthough  there  Is som e ind ica tion  tha t better 

networked VCs m ight perform  better (both in term s of the returns to the ir funds 

and in term s o f the surv iva l o f the ir portfo lio  ventures (Hochberg  et a l., 2004) - 

to our know ledge, no em p irica l s tudy has yet dem onstra ted  a re la tion between 

syndication o f ind iv idual investm ents and investm ent perform ance.

C.II.l.d) Contracting deals

Another d istinct fea tu re  in the VCs' investm ent approach  is the way VCs design 

investm ent con tracts  (Am it et al., 1990; Bergem ann & Hege, 1998; Gom pers, 

1995, 1998; Heilm an, 1998; Sah lm an, 1990). The  pecu lia rities  o f VC contracts 

are a con seq u en ce  o f th e  p a r t ic u la r  type  o f r isks a sso c ia ted  w ith  th e ir  

investm en ts. An in -dep th  p re - in ve s tm en t a sse ssm en t m igh t p rov ide  som e 

valuab le inform ation  abou t a venture 's  external risks (e.g. m arket size, custom er 

adoption , com petition  etc.), but it w ill reveal little about its in terna l risks (e.g. 

regard ing the qua lity  and 'true ' in tentions of a m anagem ent team  that often has 

no 'tra ck  reco rd '). Fu rthe rm ore , the  in itia l due d ilig en ce  cann o t sa feguard  

ag a in s t th e  r isk  o f p ro je c t- fa ilu re  in h e ren t in m any s c ie n ce -b a se d  h igh- 

techno logy  pro jects. T ho se  types o f risk cannot be assessed  in itia lly  but need 

tim e to be reso lved. There fo re , Kaplan and Strom berg (2002, 2003) note, VCs' 

contracts typ ica lly  focus on the la tte r type of risks, by care fu lly  a llo ca ting  cash 

flow, liqu idation, and contro l rights between VC and en trepreneur.41

Broad ly  speak ing , VC con trac ts  have two main purposes: (i) in cen tiv is ing  the 

en trep reneu r's  e ffo rt w h ils t d e - in cen tiv is in g  poten tia l m isbehav iou r, and (ii) 

enabling the VCs to con tinuously/period ica lly  re-assess the venture 's progress.

W ith respect to the la tter, fu rthe rm ore , it is a lso im portan t to note th a t the 

contracts determ ine  the ven tu res ' financia l 'life lin e ' -  i.e. the tim e before  they 

have to app roach  VC s aga in  fo r a new  cash -in jection . Th is  is because  VCs 

typ ica lly  do not p rov ide  all the funds requ ired  fo r the d eve lopm en t o f th e ir  

investee com pan ie s  en b lock. Instead , funds are usua lly  invested  in 'stages ', 

w here in  m oney is d ispe rsed  in in crem en ts  depend ing  the  pass ing  o f VC -se t 

'm ile stones ', such  as the fo rm u la tion  of a bus iness  p lan, d eve lopm en t o f a 

prototype, firs t p roduction , and so on. Thus, m ost ventu res in fact have to go 

through several investm en t rounds, which m ight or m ight not invo lve the sam e 

investors; and a t each  round  the VCs have the oppo rtun ity  to con tin ue  or

41 For a more detailed discussion of the issues dealt with in VC contracts it should be referred to the 
overviews in Gompers and Lerner (2001), and Sahlman (1990), as well as to the particularly 
insightful studies by Kaplan and Stromberg (2001, 2002, 2003).
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abandon a venture. Th is 'stag ing  of investm ents' is said to provide the basis for 

the m ost poten t con tro l m echan ism  VCs have over the ventu re  and has the 

structu re  of a real option  (Sahlm an, 1990; Bergem ann & Hege, 1998; Cressy, 

2005a).

A lthough  it seem s ev iden t tha t V C s ' know ledge  cou ld  be re la ted  to the 

con tra c tu a l des ign  (and s tag in g ) o f dea ls , th is  a sp e c t has been a lm ost 

com plete ly neglected in the literature.

W ith a view  to the re lation between VCs' know ledge and general contract design, 

one exception  to th is rule is a study by Kaplan et al. (2004). These authors are 

in te rested  in w h e th e r the fin an c ia l con trac ts  ob se rved  in the US are a lso 

'op tim a l' in o ther lega l/institu tiona l environm ents where o ther contracts prevail. 

To exam ine this, they com pare the contractual featu res of 201 US and 145 non- 

US investm ents. In th is context, they d ifferen tia te  between VCs on the basis of 

the ir 'size', 'age', and 'familiarity with the US VC industry'.42 Based on this, the 

authors find that la rger and o lder VCs as well as VCs w ith m ore exposure to the 

US im p le m e n t US c o n tra c t  c h a ra c te r is t ic s  a c ro s s  a ll c o u n tr ie s  and 

lega l/ in stitu tiona l system s. At the sam e tim e, non-US VCs show  m ore variation 

in the ir con tract design than the ir US peers; but they seem  to have less control, 

liqu idation  and ex it rights, as well as less h igh -pow ered  cash flow  incentives. 

Finally, the au thors find ev idence that the US-sty le contracts are indeed optim al 

even ou ts id e  the  US lega l/ in s t itu t io na l env ironm en t: the re  is a s ig n ifican t 

pos itive  re la tion  betw een  the use of US -sty le  p rov is ion s  and VC su rv iva l.43 

Overa ll, the re fo re , the au thors conc lude  that th e ir  f in d ings  ind ica te  that it is 

possib le to 'lea rn ' (adapt/rep lica te) US-sty le contractua l m echan ism s elsewhere; 

but lea rn ing  ab ou t op tim a l con trac ts  m ight take  tim e  and shou ld  invo lve  

considerab le fixed costs.

W ith respect to the re la tion  betw een  V C s ' know ledge  and staging (as one 

particu lar aspect o f VC s' contractua l arrangem ents), however, to the best o f our

42 Kaplan et al. (2004) approximate the VCs' 's ize ' by a dummy variable taking the value of 1 if a 
VCs' funds under management puts him above the sample mean of $200 million, 'age' by a dummy 
variable taking the value of 1 if a VCs' age puts him above the sample mean of 4 years, and 
'familiarity with the U.S. VC industry' by a dummy variable indicating whether the lead VC is based in 
the U.S., had previously syndicated with U.S. VCs, or had no U.S. experience at all.

43 Specifically, Kaplan et al. (2004) find that, within the overall sample of 70 lead VCs, none of the 37 
funds that exclusively used convertible preferred (and U.S.-style contracts) has failed. In contrast, of 
the 11 funds that have failed, all but one never used convertible preferred (or: from the 29 VCs that 
never used preferred stock, 34% have failed).
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know ledge no study has dea lt w ith th is issue in any detail. Only one case study 

ex ists, nam ely  S te ie r and G reenw ood  (1995), wh ich  ind ica te s  tha t stag ing , 

p a rticu la r ly  if in vo lv ing  in exp e r ie n ced  synd ica tes , m igh t p re sen t a se riou s  

obstacle for the deve lopm ent o f viable ventures.

Because stag ing apparently  is (one of) the m ost potent contro l m echan ism  VCs 

have over ven tu res  but has not been dea lt w ith from  the perspective  of VCs' 

know ledge, it seem s a p a rticu la r ly  in teresting  area fo r ou r research; and we 

consequen tly  w ill deal w ith th is  issue in one o f our research  hypotheses  (see 

Chapter H), where we a lso rev iew  the general lite rature ava ilab le  on th is top ic in 

more detail.

C.II.l.e) Monitoring/supporting deals

Another, arguab ly  m ost d istinct, feature o f the VCs' investm ent approach  is often 

said to be the type and level o f th e ir  post-investm ent invo lvem en t in investee 

com pan ies. Fried  and H isrich  (1995), fo r instance , po in t ou t th a t VCs are 

're la tionsh ip  investors'; and Heilm an and Puri (2000: 959) argue 'if one th inks of 

financia l in stitu tions on a spectrum  from  'arm 's length ' to 're la tiona l' investors, 

VCs are typ ica lly  v iewed as lying on the latter extreme'.

Reflecting its perce ived  d is tin ctiveness, VCs' post- investm en t invo lvem en t has 

attracted very substantia l research, which we cannot hope to fu lly review  here.

Overall, extan t lite ra tu re  suggests  that VCs are indeed involved in a w ide range 

o f post-investm en t activ ities . But there  also seem s to be cons ide rab le  variance 

regard ing the type and in tens ity  o f VC s' invo lvem ent - reach ing from  occasiona l 

h and s-o ff m on ito r in g  o f to con tin uou s  hands-on  sup p o rt fo r  th e  inves tee  

ventu res. Tho se  d iffe ren ce s  have been found to be due to d iffe ren t types, 

p re fe rences and /o r po lic ie s  o f VCs (e.g. Bottazzi et a l., 2004; E lango et a I., 

1995; Gorm an & Sah lm an, 1989; M acM illan  et al., 1989), and /o r to the VC s' 

pe rception  o f the r isks assoc ia ted  w ith  the p a rticu la r  ch a ra c te r is t ic s  o f the 

investm ent they are con fronted  w ith, such as a venture 's deve lopm en t stage, its 

pe rfo rm ance , o r its m an ag em en t's  e xp e r ie n ce  (e.g. B arney  et a l., 1989; 

Busenitz et al., 1997; Ehrlich  et al., 1994; Fredriksen et al., 1997; Gom ez-M ejia  

et al., 1990; Gorm an & Sah lm an, 1989; Hellm ann & Puri, 2002; Lerner, 1995; 

Morris et al., 2000; Sap ienza & Gupta, 1994; Sapienza et al., 1996).

As regards the  re la tion  betw een  VCs' type and/o r in ten s ity  pos t- in vestm en t 

involvem ent and investm ent perform ance, however, literature is am biguous.

For instance, w ith a v iew  to the type o f VCs' activ ities, som e stud ies suggest a 

pos itive  re la tion  betw een  som e VC  activ it ie s  and perfo rm ance  o f investm en t
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com pan ies (e.g. Fried & H isrich, 1995; G om ez-M ejia  et al. 1990; MacM illan et 

a l., 1989; Murray 1996; Sapienza, 1992; Sapienza & T im m ons, 1989; Schefczyk 

& G erpott, 2001); o th e r s tud ies  find no re la tion sh ip  (Barney  et al., 1996; 

Busen itz et al., 2004; Fried &  Flisrich, 1995; Rosenste in  et al., 1989); and yet 

o ther s tud ies note tha t there  m ight be, at least in spec ific  cases, a negative 

relation between VC som e activ ities and investm ent perform ance (Barney et al., 

1996; Busenitz et al., 2004; Fried & Flisrich, 1995).

A lso  w ith  a v iew  to  the  intensity o f V C s ' in v o lve m en t and investm en t 

perform ance, som e stud ies suggest a positive re la tion (Fredriksen  et al., 1997; 

M an igart & Verm e ir, 1996; Ruhnka et al., 1992; Sap ienza, 1992; VDI et al., 

2000), w h ils t o ther stud ies find no re la tionsh ip  between the two (M acM illan  et 

al., 1989; Sapienza et al., 1996; Sweeting & Wong, 1997).

Flowever, som e stud ies suggest that even if there is a positive re lation between 

the type/in tens ity  o f VC s' invo lvem ent and investm ent perform ance, th is may be 

due to VCs fo llow ing  'hom e run ' strateg ies, putting g rea ter e ffo rt/resou rces into 

ventures prom ising the g reatest pay-off (Kaplan & S trom berg, 2002a; Sapienza 

& T im m ons, 1989; Sapienza et al., 1996; Schefczyk & Gerpott, 2001). But at the 

sam e tim e, som e au thors  a lso suggest tha t som e VCs cou ld  be 'fire figh te rs ' 

a llocating th e ir  scarce resources to portfo lio  ventures w ith prob lem s (Fredriksen 

et al., 1997).

As regards to our gu id ing question, it seem s very p lausib le  to assum e that VCs' 

know ledge  cou ld  be re la ted  to the ty p e / in ten s ity  o f VC s ' pos t- in vestm en t 

invo lvem ent; and both, in turn, could be re la ted to the  perfo rm ance o f VCs' 

investm ents.

F lowever, on ly  ve ry  few  s tud ies  have looked at the re la tion  betw een  VCs' 

'know ledge ' and VCs' post-investm ent involvem ent.

Gom ez-M ejia  et al. (1990), fo r instance, conclude from  10 interv iews with paired 

VCs/CEO s tha t VCs w ith operations experience, p a rt icu la r ly  those  who had 

prev iously  been en trepreneurs, are perce ived to have 'm ore in fluence ' over the 

venture than VCs w ith on ly financial m anagem ent experience.44

A more deta iled  study by Bottazzi et al. (2004) produces s im ila r find ings. These 

au thors exam ine  the re la tion  between VCs' degree of specialization and the ir 

level o f in vo lvem en t in th e ir  po rtfo lio  ven tu res. Based on a su rvey  o f 124

44 Gomez-Mejia et al. (1990), however, specify neither the level nor the type of VC experience in 
question and they do not examine the impact of that experience on investment performance.
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European VC firm s (518 partners, from  various countries) m aking investm ents 

between 1998 and 2001, they  find tha t the m ore specia lized  VC firm s show  a 

m ore active  investm en t sty le , prov id ing  m ore governance  and suppo rt to the ir 

portfo lio ventures.45

S im ilarly, on ly very few  stud ies have looked at the relation between, on the one 

hand, V C s ' know ledge  and p os t- in ves tm en t invo lvem en t, and, on the  o ther 

hand, the perfo rm ance o f V C s ' investm ents; and those stud ies that do resu lt in 

am biguous find ings.46

Sap ien za  et al. (1996) a re  in te re s ted  in the  re la tion  be tw een  V C s ' p o s t-

investm ent activ ities and VCs' va lue added. They d ifferentia te between two types 

o f VC  know ledge , VC experience and new venture experience.47 T hey  

hypothesise that VCs w ith g reater experience m easured in th is way requ ire less 

interaction w ith the ir ventu res but add more value. Based on in terv iew s w ith and 

surveys o f over 220 VCs, the au thors find m ixed support fo r these hypotheses: 

VCs w ith greater 'VC  experience ' require less interaction  w ith the ir ventures but 

do not perce ive (se lf-assessm ent) to add sign ificantly  m ore value than those VCs 

with less 'VC  experience '. By contrast, VCs with g reater 'new  venture experience ' 

in te ra c t m ore fre q u e n t ly  w ith  th e ir  v en tu re s  than  do V C s w ith o u t such  

experience, and they perce ive  to add s ign ifican tly  m ore va lue to th e ir  portfo lio  

com panies than those w ithout such experience.

45 Bottazzi et al. (2004) approximate VCs' degree of 'specialization' on the firm level by several 
'organizational' variables such as 1) 'type' (dummy variables indicating whether the VC firm is 
independent, bank-related, corporate-related, or public), 2) 'size' (funds under management), 3) 
age, 4) market focus (dummy variable for exclusive focus on venture capital deals), and 5) ’deal 
focus' (number of investments per partner). Furthermore, they approximate VCs' degree of 
'specialization' on the investm ent m anager level by several 'human capital' variables such as 1) 
'venture experience' (years in VC industry), 2) 'business experience' ('1' = experience in finance, 
accounting, consulting, legal, or industry), and 3) 'science education' ('1' = business, humanities, 
engineering/science, law or social sciences) (each operationalised as a) the average for all partners 
in a firm, and b) for the specific partner responsible for a particular investment under consideration).

46 In this context, It should also be referred to the subsequent section that reviews the literature, 
which takes an 'ex post' perspective on the relation between VC backing and venture performance. 
Furthermore, it should also be mentioned that we look at the relation between VCs' knowledge and 
performance of VCs' investments, from an ex post perspective in our third research hypothesis 
(Chapter I), where we review the relevant literature in more detail.

47 Sapienza et al. (1996) approximate VCs' 'VC experience' by the number of years a VC has spent in 
the VC industry, and VCs' 'new venture experience’ by the number of years a VC has with operating 
experience in the industry of a particular portfolio venture under consideration.
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Busen itz et al. (2004) exam ine  the re la tion  between the  qua lity  o f strategic 

advice given by VCs to the ir ventures (as an ind irect proxy fo r VCs' know ledge) 

and the u ltim ate  ou tcom e o f those ventures at the end o f the study .48 They 

hypothesise that the strateg ic in form ation VCs provide to the m anagers of their 

portfo lio  ven tu res will be positive ly  related to the perfo rm ance o f the ventures. 

To exam ine th is, they conduct a survey of 183 ventures that rece ived venture 

capita l between 1987 and 1989, and then fo llow  these  ventu res through early 

2000 co lle c ting  data on the eventua l s tatus o f the  ventu res. However, the ir 

analysis y ie lded a non-sign ifican t result for the effects o f strateg ic inform ation on 

venture exits; and the authors acknow ledge that the ir resu lts fail to support the 

long-term  pos itive  in fluen ce  o f VCs' s tra teg ic  in fo rm ation  on the qua lity  o f 

venture ex its.49

C.II.l.f) Exiting deals

The final d is tin c tive  fea tu re  of the VCs' investm en t approach  identified  in the 

extant lite ra tu re  concerns the ex iting of deals. As m entioned before, VCs often 

focus the ir investm ents on fast-grow ing h igh-tech ventures, which are expected 

to expe rience  a substan tia l increase  in value, p a rticu la r ly  during  the ir early  

deve lopm ent. There fore , VCs will rationally  leave the ir portfo lio  com pan ies when 

they  becom e m ore m atu re  (Barry  et al., 1990); and, com pared  to m ore 

trad itiona l investors, VCs usua lly  have a re la tive ly  short investm ent horizon - 

typ ica lly  five to seven years (Gorm an & Sahlm an, 1989).

Broadly speaking, there  are five main ex it routes for VCs from  the ir investm ents 

(e.g. G ladstone, 1988): 1) sa le o f shares in a IPO (TPO ') 2) sa les o f shares to 

ano the r com pany  ('trade  sa le ' or 'a cqu is it ion '), 3) sa le  o f shares to another 

in ves to r ( 'se con d a ry  buyou t'), 4) 're p u rch a se  o f sha res  by the  com pany 

('buyout'), and 5) 'liqu idation  of the com pany ('liqu idation ').

48 Busenitz et al. (2004) approximate the 'quality of the VCs' strategic advice' by asking the ventures' 
top-management whether their VCs (1) gave 'sound business advice' (2) provided 'excellent financial 
advice’, and (3) provided 'sound management advice' (using a Likert scale); and the authors 
categorize the ventures' ultimate status- in order of increasing 'desirability' - as: 'out of business', 
'still private', 'merged or acquired', or 'IPO'.

49 Busenitz et al. (2004) provide an interesting explanation for why the findings of their study failed 
to support the idea that VCs, on average, do add value by providing strategic information: Even 
though this study used a large sample, non-significant findings do not prove the null hypothesis. 
Furthermore, it may be that some VCs do indeed add value. Some VCs may possess keen insights 
and perhaps some unique business experiences that enable them to add value to at least some of 
the ventures in which they invest.
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But m any VC -backed  ven tu res  o ffic ia lly  rem ain  private, but are cu t o ff from  

funding, and are in fa ct 'dys functiona l/ inactive '. Those ventu res are som etim es 

referred to as 'liv ing dead ' (Bourgeois & Eisenhardt, 1987; Ruhnka et a l., 1992).

Because VC-backed ventu res are usua lly  associated w ith high risk and are prone 

to fail, to m ake an overa ll pro fit on the ir portfo lio  VCs strong ly  depend on above- 

average returns from  a few  investm ents to com pensate  fo r the loss-m akers. To 

th is  end, VCs o ften  p lay  an active  ro le in d irecting  the  com pany  tow ards a 

merger, acquisition, or -  ideally  - a public offering (Tyebjee & Bruno, 1984).50

It seem s p lausib le  to assum e that VCs' know ledge could a lso be re lated to the ir 

ex iting of investm ents. How ever, as we will see in the next sections, w h ils t a 

cons ide rab le  num be r o f s tud ie s  have taken an ex post p e rspec tive  on the 

perform ance o f VC -backed  ventures, at or a fter the VCs' exit, hard ly any studies 

have looked at the actual ex it event from  an ex ante perspective.

One exception  in th is  con tex t is a study by Lerner (1994b), who exam ines VCs' 

ab ility  to tim e the IPO  o f th e ir  portfo lio  ventures depend ing  on how favourab le  

the m arkets a re  fo r an IPO . For th is  purpose he d iffe ren tia te s  betw een  VCs' 

know ledge on the basis o f the ir age and size.51 Using a sam p le  o f 750 financing 

even ts  in 350 p riv a te ly  he ld  V C -backed  b io tech  firm s, he fin d s  th a t m ore 

'seasoned ' (i.e. la rger and /o r o lder) VCs indeed seem  ab le to tim e the IPO of 

the ir portfo lio  ven tu res near m arket peaks, but pre fer p rivate p lacem ents when 

the m arkets are low.

Gom pers (1996), fu rthe rm ore , exam ines the re lation between VCs' age and the 

level o f underpric ing  o f VC -backed  IPO s.52 He finds ev idence  that younger VCs 

are m ore likely to bring ventures to IPO m arket (too) early, a rguab ly  in order to

50 This is explicable when looking at the returns of different exit routes. A Venture Economics (1988) 
study, for instance, finds that a $1 investment in a firm that goes public provides an average cash 
return of $1.95 beyond the initial investment with an average holding period of 4.2 years. The next 
best alternative, an investment in an acquired firm, yields a cash return of only 40 cents over a 3.7- 
year mean holding period (Lerner, 1995). Similarly, Barry et al. (1990), based on data from the 
Venture Capital Journal, find that of 544 VC investments, 35 % used an IPO, whereas the next most 
common outcome, acquisition by another company, accounted for only 22%; and almost all (96%) of 
the IPOs, but only 59% of the acquisitions by another company provided positive returns for the VCs.

51 Lerner (1994b) approximates the VCs' 'size' as their relative funds under management, i.e. the 
capital committed to them as a percentage of the total venture capital pool in a given year, and then 
divides the VCs in size quintiles. Similarly, he also uses the relative age of the VCs compared to their 
peers in a given year, and then distinguishes between five age quintiles.

52 'Underpricing' is the spread between the issuing and the offering price shortly after trading begins.
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'show case ' the ir successes to investors. Ventures, however, 'pay ' fo r the ir VCs' 

'g ran d -s tand ing ' as they  experience  la rger under-p ric ing . At the sam e tim e, 

Gom pers (1996) a lso finds that young venture cap ita l firm s have been on the 

board o f d irectors a shorter period o f tim e at the IPO, hold sm alle r equity stakes, 

and tim e the IPO to precede or coincide with raising m oney for fo llow -on funds.

C.II.2. Ex post perspective

Turn ing  to the second  m ajo r strand in the lite ra tu re  on ven tu re  cap ita l, a 

s izeab le  body of em p ir ica l lite ra tu re  has taken an ex post -  or 'b lack  box' - 

pe rspective  on the re la tion  between VC-back ing  and investm en t perform ance. 

Th is is, it looked at the re lation between VC-back ing  and venture  perform ance 

w ithout considering VCs' pre- or post-investm ent activ ities in detail.

B road ly  speak ing , th is  ex post lite ra tu re  fa lls  into th ree  fu rthe r categories:

1) s tud ies tha t look at the perfo rm ance of ventures backed by VCs overall,

2) stud ies that com pare  the perform ance o f VC- vs. non-VC-backed ventures, 

and 3) stud ies tha t ana lyse  the perfo rm ance o f ventures backed by different 

VCs.

As we will see in the fo llow ing, none of these th ree categories  prov ides a clear 

ind ication  regard ing  the re lation between VC-back ing  and venture  perform ance 

in general, and between VCs' know ledge and venture perform ance in particular.

It m ight be argued that the firs t two o f the above ca tego ries  shou ld  be less 

re levan t fo r ou r gu id ing  question  because they do not d iffe ren tia te  between 

d ifferent, and d iffe ren tly  know ledgeab le, VCs. However, we brie fly  review  them  

in the fo llow ing  because  they (cou ld) p rov ide ins igh ts  on the im pact o f VCs' 

know ledge, pa rticu la r ly  if one fo llow s the w idespread assum ption  that VCs are 

greater experts in identify ing and/or m anaging investm ents than other investors.

The th ird  ca tegory  o f stud ies, by contrast, could be particu la r ly  re levant w ith 

view to our gu id ing question in that they (could) provide insights into the im pact 

o f d ifferences in VCs' know ledge on the perform ance o f VC investm ents.

At this stage it should be noted that we take a closer look at some of those 

studies from the above mentioned third category of ex post literature in our 

Chapter I on the relation between VCs' knowledge and venture performance, 

where we will also describe in more detail the various measures for the 

performance of VCs' investment employed in the existing literature. In the 

following sections, however, our main focus will be on the proxies for VCs' 

knowledge employed in the existing literature.
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C .II .2 .a )  P e r fo rm a n ce  o f  V C -b a c k e d  v e n tu re s  o v e ra ll

To begin with those stud ies that look at the perform ance o f VC-backed  ventures, 

they ind icate cons ide rab le  variance. Som e VC-backed ventures perform  well, but 

many don't.

Gorm an and Sah lm an (1989), fo r instance, find that m ost VC -backed  ventures 

ach ieve  on ly  an ave rage  rate  of re turn  on invested  cap ita l. S im ila rly , a lso 

Sahlm an (1990) points ou t that fa ilu re  rates for VC-backed ventu res range from  

around 15% to 35% . Th is  finds fu rthe r support by Ruhnka et al. (1992) who 

show  that abou t 20%  o f a VC 's portfo lio  fa ils to prov ide any return  to the VC. 

Into the sam e d irection  a lso  po in ts G om pers ' (1995) study on the ou tcom e of 

VC -backed  ven tu res , w h ich  fin d s  -  in a random  sam p le  o f 794 VC -backed  

ventu res -  abou t 17% are liqu idated  or go bankrupt, and abou t 38%  rem ain 

private a fter a m in im um  period o f 30 m onths, 24%  m erge or are acqu ired, and 

23%  of the firm s go public. Audretsch  and Lehm an (2002) ana lyze the surviva l 

o f com pan ies on the  G erm an  Neuer Markt and find that the like lihood  o f firm  

survival decreases as the ow nersh ip  share of the group o f VCs increases, which 

could  ind ica te  a nega tive  e ffe c t on the part o f ven tu re  cap ita l. F ina lly , a lso 

V a llie re  and Pe te rson  (2004) ob se rve  - w ith  v iew  to  the ou tcom e  o f VC 

investm en ts  -  tha t, o f ten  investm en ts, two or th ree  w ill fa il and resu lt in 

com plete investm ent loss, s ix  will surv ive but under-perform  or prov ide no easy 

liqu id ity  path fo r the VC  firm , and on ly two will perform  so spectacu la rly  well as 

to result in acceptab le overall portfo lio  returns.

C .II .2 .b )  P e r fo rm a n ce  o f  V C - vs. n o n -V C -b a ck e d  v e n tu re s

From  som e stud ies  tha t com pare  the perfo rm ance o f VC- vs. non-VC-backed  

ven tu re s , one  m ig h t a s su m e  th a t VCs are  indeed  b e tte r  -  i.e . m ore 

know ledgeab le  -  than o ther investors  in identify ing  and/or bu ild ing  successfu l 

ventures. However, other stud ies also indicate that th is is not necessarily  so.

Som e o f the stud ies tha t com pare  the perform ance o f VC -backed  vs. non-VC- 

backed ventures ex post suggest that the form er out-perform  the latter.

For instance, B rophy and Verga (1989) exam ine and com pare  the  in itia l stock 

prices and the variab ility  o f post-IPO  stock returns for 210 VC-backed and 1,053 

non-VC-backed  ventures; and they find tha t ventu res w ith VC back ing indeed 

outperform  those w ithout VC-backing. S im ilarly, Megginson and W eiss (1991), in 

a m atched sam p le  o f each 320 non-VC-backed  and VC -backed  ventu res, find 

that VC-backed  ventu res on average have larger IPOs, show  less under-pric ing  

and u nd e rw rite r  com p en sa tio n , lead ing  to h ighe r net p ro ceed s  from  IPO.
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Furtherm ore , VC -backed  ventu res go to IPO faster, are ab le to a ttract h igher 

qua lity  u nd e rw rite rs  and aud ito rs , as well as a g re a te r in te res t from  large 

in s titu tiona l fo llow ing  com pared  to non- VC -backed  ven tu res  (M egg inson  & 

W eiss, 1991).b3 Heilm an and Puri (2000) fu rther find, based on a com parison of 

170 VC- and non-VC -backed  h igh-tech  ventu res, tha t ven tu res  pursu ing an 

innovato r p roduct stra tegy  are m ore like ly  to rece ive VC -back ing  than those 

ventu res pursu ing  an im ita tor product strategy; and venture  cap ita l backing is 

associated  w ith s ign ifican t shorter tim es to bring p roducts to m arket, especia lly  

for innovators. Furtherm ore, based on the sam e sam ple Heilm an and Puri (2002) 

find that V C -back ing  is re la ted  to fa ste r p ro fe ss iona lisa tion  o f ven tu res ' HR 

functions, adoption  o f s tock-op tions plans, and h iring VPs fo r m arketing. A lso 

Kortum  and Le rn e r (2000) find  tha t V C -backed  v en tu res  show  a g rea te r 

innova tiveness (in te rm s o f ven tu res ' num ber o f paten ts and patent c itations) 

than th e ir  n on -V C -backed  peers. Hsu (2004), fin a lly , based on a m atched 

sam ple of 701 VC- vs. non-VC-backed h igh-tech ventures, finds that the form er 

have m ore co -ope ra tions  and are m ore like ly to experience  an IPO than the ir 

not-VC-backed peers.

However, not all ex post stud ies suggest tha t VC -baked  ou t-perfo rm  non-VC- 

backed ventures.

Cherin  and H egert (1988), fo r instance, exam ine  the  cum u la tive  and risk- 

adjusted returns o f a 24-m onth period a fter IPO for 71 VC -backed  ventures and 

59 non-VC-backed  ventures; and they find both sets to be rea lis ing  negative 

returns during th is period, with no statistica l d ifference between the two groups. 

A lso Barry et al. (1990), who exam ine and com pare the (post-) IPO perform ance 

o f 433 ven tu res  backed by 210 VCs and 1,123 non-VC-backed  ventures, find 53

53 Megginson and Weiss (1991) interpret their findings as a proof for VCs' certification role in the 
capital markets by their ability to reduce information asymmetries between their portfolio ventures 
and third party IPO participants. In this context, they point out that one assumption inherent in the 
’Certification Hypothesis' is the degree of repeat business VCs have with the offering participants (i.e. 
auditors, underwriter and institutional investors). However, the authors do not examine this aspect in 
detail. Instead, they argue that their results indicate that larger venture capitalists ’tend' to use the 
same underwriters with greater freguency; and in ’many cases' the VC uses the same underwriter for 
more than one issue. At the same time the authors also note that many of the ventures in their 
sample have syndicates of both VCs investing in them and syndicates of underwrites involved in their 
offerings. For this reason, the authors acknowledge that there is some double counting in the 
number of issues brought to market by each venture capitalist as well as in the frequency of 
underwriting in their sample. Together this casts some doubt about the overall results of the study, 
particularly since the authors do not control for/examine the actual amount of the VCs' repeat- 
business (e.g. the number of previous investments and/or IPOs).
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- contrary  to th e ir  own p red ictions - that VC -back ing  is even assoc ia ted  w ith a 

s ig n if ic a n t ly  sm a lle r  a v e ra g e  o ffe r in g  s ize  and w ith  s ig n if ic a n t ly  g re a te r 

a fterm arke t vo la tility . A lso, the average in itia l-day return o f VC -backed  IPOs is 

not s ig n if ic a n t ly  d if fe re n t  from  th a t o f n on -V C -b a ck ed  IPO s -  p o ss ib ly  

co n tra d ic t in g  th e  h y p o th e s is  th a t V C -b a ck in g  shou ld  reduce  in fo rm a tio n  

asym m etrie s  fo r ou ts ide  investo r, wh ich in turn  shou ld  lead to low er under- 

pricing. Fried et al. (1998), in a survey o f 68 VCs, find som e ind ication (VCs' own 

assessm ent of the ir investm ents ' perform ance) that VC-backed ventures perform  

better than non-VC-backed  com pan ies - but the au thors note tha t a statistica l 

a ssessm en t was not poss ib le . F ranzke  (2001), how ever, finds tha t ventu re- 

backed IPOs are m ore underpriced  than non ventu re-backed  IPOs. M an igart et 

al. (2002) m oreover, com paring  the survival rates of 565 each VC- and non- VC- 

backed Belg ium  ventu res, show  that VC-backed ventures, overa ll, even have a 

lower -  a lthough not sta tis tica lly  s ign ifican t - surviva l rate than non- VC-backed 

ventures; and VC -backed  com pan ies have s ign ifican tly  h igher bankrup tcy  rates 

than non-VC-backed  com pan ie s .54 F inally , Florin (2005), based on a sam p le  of 

277 US ventures that w en t pub lic in 1996, finds that the post-IPO  2-years share- 

p rice  p e r fo rm an ce  o f VC - and n on -V C -b a cked  v en tu re s  does  no t d iffe r  

significantly.

From  the f irs t tw o s tran d s  o f e x -po s t lite ra tu re , th e re  seem s cons ide rab le  

variance also in the perfo rm ance  o f VC-backed ventures. Flowever, th is  is e ither 

not exp la ined o r exp la ined  in on ly  very general term s i.e. by the presence  or 

absence  o f a VC  ba cke r bu t w ithou t tak ing  in to  a ccoun t like ly  d iffe ren ce s  

betw een  VCs, and th e ir  know ledge . Th is  is desp ite  it seem s poss ib le  that 

d iffe rences  in the p e rfo rm ance  o f ven tu res backed by VCs overa ll as well as 

d ifferences in the perfo rm ance o f VC- vs. non-VC-backed ventures, could be due 

to the g reater know ledge o f (som e) VCs -  com pared to non-VC  investors or less 

know ledgeable V C s.55

54 Manigart et al. (2002) suggest two main explanations for their findings: 1) the best - i.e. longest 
surviving - companies might find funding from other, cheaper sources than VCs, or 2) VCs might be 
interested more in managing the return to their overall portfolio rather than in the survival of 
individual companies, and therefore be willing to accept high failure rates as long as some 
investments provide spectacular returns.

55 In addition, it should also be noted that one problem with the majority of ex post studies that use 
share price data to measure venture performance is that they presuppose a model of share pricing, 
whereas no generally agreed upon model exists. This means that the findings on VC performance will 
almost certainly vary with the choice of underlying share price model.
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By contrast, the th ird  strand o f ex post literature, wh ich we will com e to next, 

d iffe ren tia tes between VCs also on the basis o f VC characte ristics  that might be 

understood as proxies for VCs' knowledge.

C .II.2 .C ) P e r fo rm a n ce  o f  v e n tu re s  b a cked  by  d if fe re n t  V C s

S im ilarly  to the tw o prev iously  d iscussed types o f ex post stud ies, a lso those 

s tud ies th a t look at the perfo rm ance o f ven tu res  backed by different - and 

possib ly  d iffe ren tly  'know ledgeab le ' - VCs are am b iguous w ith respect to our 

guiding question.

Before we look at this literature, at this stage, it should be mentioned that in this 

chapter our focus is on the VC 'differentiators' that might serve as proxies for 

VCs' knowledge. But it should also be referred to our literature review in Chapter 

H, which provides further details, for instance, on the 'performance' measures of 

the studies reviewed here.

Som e s tud ies  suggest a pos itive  re la tion  betw een  V C s ' 'kn ow ledge ' and the 

perform ance o f VCs' investm ent, but also acknow ledge issues o f causa lity  in this 

con tex t and /o r po in t ou t tha t th is  pos itive  re la tion  m ight be m oderated  by 

additional factors. Furtherm ore, m any of these studies also use stock price based 

m easu res o f pe rfo rm ance  m aking the cho ice  of pric ing  m odel critica l to the 

findings.

S te in  and Byg rave  (1990), fo r instance, exam ine  the re la tion  between VCs' 

reputation  and the returns to VC -backed  IPOs. D istingu ish ing  between top-20 

VCs and non-top-20 VCs, they find that that ventu res backed by a top 20 VC 

enjoyed h igher returns on invested capita l at IPO .56 However, the authors note 

tha t ven tu res  backed  by a top-20  VC  com m on ly  a re  a lso  backed by a top 

underw riter, and the separa te  effects o f the VCs and the underw riters could not 

be d istinguished.

S im ilarly, a lso Lange et al. (2001) study the re lation between VCs' qua lity  and 

m arket cap ita liza tion  and the subsequent returns to VC -backed  ventures going 

public. D ifferen tia ting  between top and non-top first round lead VCs, the authors 

find that ven tu res backed by top-20 VCs have a longer tim e to IPO but h igher 

m arket cap ita liza t io n s .57 Tho se  ven tu res  a lso  have h ighe r re tu rn s  over six

56 Stein and Bygrave (1990) identify as 'top' VCs those 20 VCs (out of 91) who hold the largest 
number of seats on the board of the 77 ventures in their sample.

57 Lange et al. (2001) define 'top' first round lead VCs as those 16 VCs (out of 106 VCs in their 
sample) that have been Involved in the greatest number of IPOs. At the same time, those 16 'top'
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m onths post-IPO  than  ven tu res  backed by non-top-20  VCs. Furtherm ore , the 

top-20 VC -backed  ven tu res  have h igher revenues in the year p rio r to the IPO 

and m ore em p loyees. How ever, the au thors note that m ost o f the  ventu res 

backed by top -20  VCs are a lso  b rough t to the m arke t by top underw rite r, 

making it im possib le  to separa te  out the two effects.

M a n ig a rt  e t a l. (2002), d iffe re n t ia t in g  be tw een  independent/captive vs. 

government-owned l/Cs and between old/established vs. young/not established 

VCs, find that ventures backed by the two o ldest/m ost estab lished  governm ent- 

owned VCs have a h igher surviva l rate than the rest, and in som e cases a h igher 

surv iva l rate than ven tu res  backed by p riva te/cap tive  VCs. A t the sam e tim e, 

th ese  au th o rs  a c k n o w le d g e  th a t, w ith  re sp e c t to the  V C s ' in v e s tm e n t 

perform ance, th e ir  ana lys is  revea ls that what is going on, is m ore com plex than 

hypothesized.

G u la ti and H ig g in s  (2003) a re  in te re s te d  in the  re la t io n  b e tw een  V C s ' 

prom inence  and the  IPO  su cce ss  o f V C -backed  v en tu re s .58 T h e y  fin d  a 

(m arg ina lly) s ign ifican t pos itive  re la tion between the p rom inence o f a venture 's 

VCs and a v en tu re 's  IPO  success; but they  a lso  find  th a t th is  re la tion  is 

m oderated by an in teraction  between VCs' p rom inence and contextua l factors, 

nam ely the s itua tion  in the equ ity  m arkets. Thus, it is aga in  im possib le  to be 

sure w hether they  have estab lished  a re la tion  betw een  V C s ' 'know ledge ' and 

venture perform ance.

Kaplan and Schoar (2003) investigate  the perform ance o f VCs in te rm s o f return 

to the ir funds com pared to the S&P500. In th is context they d istingu ish  between 

d iffe ren t VCs based on th e ir  size  (funds under m anagem en t) and betw een  

subsequent funds ra ised by the sam e VC. They find a positive, concave relation 

between VCs' s ize and returns. Furtherm ore, they find that returns persist across 

funds by the sam e VC, both for the top and the bottom  perform ers, but im prove 

in subsequent funds ra ised by the sam e VC. Better perform ing  funds are m ore 

like ly  to ra ise fo llow -on  funds and ra ise la rger funds than funds tha t perform  

poorly. How ever, the au tho rs  a lso  find cons ide rab le  he te rogene ity  in returns

VCs were the most frequent investors in the first rounds of the 162 sample ventures, being involved 
in 57 - or 35% - of the first rounds in the sample.

58 Gulati and Higgins (2003) approximate VCs' 'prominence' by the VCs’ total amount invested overall 
until the year prior to the venture's IPO.
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over tim e at the industry  level, arguab ly due to the p resence of boom  and bust 

cycles during the ir sam ple period .59

Hsu (2004), fina lly , exam ines the im pact o f d iffe ren t VC  reputation on both the 

coop e ra tio n - in ten s ity  and perfo rm ance (app rox im ated  by w he the r a venture  

expe rien ces  an IPO  or not) o f VC -backed  h igh -tech  v en tu re s .60 He finds a 

s ign ifican t pos itive  re la tion  betw een VC 's reputa tion  record  and both the co -

opera tion  in ten s ity  and perfo rm ance. Here, Hsu (2004) assum es tha t VCs' 

reputation  fa c ilita te s  ventu res coopera tion  activ ities , w h ich, in turn, trans la te  

into positive ventu re  perform ance; but he cannot show  w hether th is is actually  

the case. It is egua lly  possib le  that m ore 'know ledgeab le ' VCs are just better in 

p ick ing w e ll-pe rfo rm ing  and co-opera ting  ventures or that those VCs actua lly  

contribute to the co-operation  intensity o f the ir investee ventures.

O ther stud ies, how ever, ind icate  a pos itive  re la tion  betw een  VCs' 'know ledge ' 

and the perfo rm ance o f VCs' investm ents for som e prox ies o f VCs' 'know ledge ' 

but not for others.

Barry et al. (1990), fo r instance, exam ines the relation between the underpricing 

o f VC -backed  IPOs and severa l aspects o f VCs' 'gua lity ' such as the age o f the 

lead VC, the number of previous IPOs by the lead VC, and the size/funds under 

management o f the venture 's VCs; and he finds a negative relation between the 

underpric ing o f ven tu res ' IPOs and the first two proxies fo r VCs' quality, but not 

the last.

S tuart et al. (1999) study the relation between ventures' IPO perform ance (time 

to IPO and m arket cap ita liza tion ) and the ir VC s' prominence.61 They  find that

59 Specifically, Kaplan and Schoar (2003) find - at the industry level - considerable heterogeneity in 
returns over time: new partnerships seem more likely to be started and to raise bigger funds in 
periods after the industry has performed especially well; but funds and partnerships started in boom 
times are less likely to raise follow-on funds, suggesting that these funds subsequently perform 
worse. So, aggregate industry returns are lower following a boom, but most of this effect is driven by 
the poor performance of new entrants, while the return of established funds (i.e. latter funds of the 
same partnership) are much less affected by these industry cycles. As the authors note, this 
suggests a boom and bust type cycle in which positive market-adjusted returns encourage entry that 
leads to negative market-adjusted returns etc.

60 Hsu (2004) approximates VC' 'reputation' as 'IPO track record' by a dummy variable that takes the 
value of 1 if the VC's previous IPO record up to the time of funding the target startup placed it in the 
upper half of the sample.

61 Stuart et al. (1999) approximate VC's 'commercial prominence' by their normalized degree score in 
the network of strategic alliances (deals): the network is represented by a - quarterly updated - 
symmetric matrix of all VCs (who had at least one previous biotech alliance/deal) and all biotech
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d iffe ren ce s  in V C s ' 'commercial prominence' but not in th e ir  'technological 

prominence' c o rre la te  w ith  d iffe ren ce s  in the p e rfo rm ance  o f su b seq u e n t 

investm ents in ventures from  th is industry.

In a s im ila r vein, Chang (2004) exam ines the tim e-to -IPO  o f In ternet ventures 

backed by VCs o f d iffe ren t 'repu ta tion ', approxim ated by th e ir  IPO success rate 

and by th e ir  previous number of investments.62 He fin ds  tha t the  VC s ' IPO 

success rate is pos itive ly  re lated to a venture 's tim e to IPO but not the ir previous 

num ber o f in ves tm en ts . Fu rthe rm ore , Chang (2004) a lso  fin d s  th a t o th e r 

va riab les  such  as 'to ta l am oun t o f VC fund ing  ra ised p rio r to the  IPO ' and 

'startup age' are s ign ifican tly  positive ly related to tim e to IPO.

D im ov and S hepherd  (2004) s tudy  the re la tion  betw een  the p ropo rtion  o f 

ventures in VC s ' po rtfo lio s  tha t go pub lic and VCs' general human capital and 

specific human capital.63 T h e ir  f in d ings  suggest tha t the  VC s ' genera l hum an 

cap ita l is pos itive ly  re la ted  to the p roportion  of the V C s ' investm en ts  that go 

public, but - con trary  to the au thors ' Hypothesis - it is a lso pos itive ly  re lated to 

the proportion  o f bankrup tc ie s  in a VCs' portfo lio. The specific  hum an cap ita l is

ventures. The network's elements are the number of ’alliances' (deals) that exist between each pair 
at time t-1. A VC's normalized degree score then is calculated as the number of all alliances (deals) 
he is participating in at time t-1 divided by the total number of alliances (deals) at that time period. 
The interpretation of the normalized commercial prominence score for each VC therefore is the 
proportion of all biotech alliances (deals) in which he had participated in t-1. Similarly, the authors 
define 'technological prom inence' as a measure of success of a VC as a biotechnology innovator; 
technological prominent VCs are those that have ’developed' (are associated with) many influential 
biotechnology innovations. Technological prominence is measured in terms of a patent citation 
network in a way similar to that described above for commercial prominence. For each venture, then, 
the commercial and technological prominence scores of its VCs' are summarized and quarterly 
updated - to reflect the addition of new VCs. In unreported models Stuart et al, (1999) also use the 
average prominence scores of a venture's VCs - acknowledging that the addition of low-prestige VCs 
might downgrade the perception of the venture’s quality. But the authors found high correlations 
between the summarized and average prominence scores of the ventures' VCs and overall 
consistency between the results based on the two measures.

62 Chang (2004) approximates VCs' ’reputation by their previous IPO success rate (proportion of a 
Internet ventures in a VC's portfolio that went public, averaged for all VCs invested in a venture) and 
by their previous num ber o f investments (in his sample industry, Internet, averaged for all VCs in 
syndicated deals).

63 Dimov and Shepherd (2004) approximate VCs' 'general human capital’ by their top managements' 
proportional educational background in science and humanities, as well as Its professional experience 
in running an entrepreneurial venture; and VCs' 'specific human capital’ by their top managements' 
proportional educational background in business, law, and/or finance as well as its professional 
background in those areas and/or consulting)
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negative ly  re lated to the proportion of investm ents that goes bankrupt, but is - 

contrary  to the au thors ' hypothesis - not pos itive ly  re lated to the proportion of 

investm ents that goes public.

F inally, Hochberg  et al. (2004) study the re la tion  between, on the one hand, 

V C s ' netw ork  pos itions, and, on the o ther hand, V C s ' fund perfo rm ance and 

portfo lio  ven tu res ' perform ance (in term s of ven tu res ' surv iva l from  the first to 

the third round and/or the tim e-to-IPO /-acqu is ition). In th is context, the authors 

also contro l fo r va rious prox ies for VCs' 'experience ', nam ely  the VCs' previous 

amount invested, number of rounds participated in, portfolio size, and age.64 

Here, the au thors  find that VCs who en joy m ore in fluen tia l netw ork  positions 

enjoy s ign ifican tly  better perform ance as m easured by the proportion of portfo lio 

v en tu re s  th a t  a re  s u c ce s s fu lly  e x is ted  th rou g h  an IPO  or trade  sa le . 

Furtherm ore, portfo lio  ventures o f better-netw orked  VCs are s ign ifican tly  more 

like ly  to su rv ive  to subsequen t rounds and to even tua l exist. However, the ir 

study genera tes m ixed find ings on the im pact o f lead VC experience: VCs' fund 

perform ance is s ign ifican tly  and positive ly related to all exam ined proxies for the 

lead VCs' experience; but venture survival is negative ly  (s ign ificantly  in the first 

round) re lated to the lead VC 's age, positive ly to the lead VCs' previous num ber 

o f investm en ts, pos itive ly  to the lead V C s ' cum u la tive  am oun t invested, and 

negative ly  to the lead VCs' portfo lio  size. Furtherm ore , the ventu res ' tim e-to- 

IPO /-a cq u is it io n  is n ega tive ly  re la ted  to the lead VC  s ' cum u la tiv e  am ount 

in v e s ted , su g g e s t in g  th a t m ore exp e r ie n ced  V C s su c ce ss fu lly  e x it th e ir  

investm en ts  faste r. How ever, when both the VCs' netw ork  pos itions and the 

p rox ies fo r VC s ' expe rience  are included s im u ltaneous ly  in th e ir  m odels, the 

au thors find  tha t the e ffects  o f VC s ' expe rience  is reduced  and som etim es 

elim inated.

64 Hochberg et al. (2004) focus only on lead VCs, and they approximate their 'network position’ by 
their degree, closeness, and betweenness in the VC network, and their 'experience' by the previous 

cumulative amount invested, number of rounds participated in, number of portfolio ventures, and 
age since foundation. However, they consider experience only as a control variable for their analysis 
of the impact of the lead VCs’ network position; and they use all four proxies of the VCs’ experience 
only when studying the VCs' fund performance and investee ventures' survival; but, for their analysis 
of investee ventures' time-to-IPO/-acquisition, the authors only approximate the VCs' experience by 
their cumulative amount invested. They justify the use of the VCs' cumulative amount invested as 
the only proxy for VCs' knowledge for this part of their study by the fact that it had shown the largest 
economic effect in the previous sections of their study.
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C.III. Summary and discussion

In th is  section  we su m m arize  and eva lua te  the  th eo re t ica l and em p ir ica l 

literature reviewed above w ith respect to our key question ('W hat role does VCs' 

know ledge play for financing  en trepreneuria l h igh-tech ventures; and how does 

that know ledge a ffe ct th e ir  investm en t approach  and the perfo rm ance o f the ir 

investm ents?').

C.III. 1. Theoretical literature

The theories  described  above can be understood as underlin ing  the im portance 

o f VCs' know ledge as one, but not necessarily  the, potentia l de te rm inan t o f VC 

activ ity and perform ance.

The financial intermediation/signalling theory (1ST), for instance, em phasizes the 

in form ation asym m etries  betw een en trepreneuria l ventures w ithout track  record 

or reputation  and investo rs  in genera l. In th is context, the 1ST cou ld  suggest 

that fo r VCs to fu lfil th e ir  ro le  as in te rm ed ia ries  e ffic ien tly  they  have to be 

(m ore) in fo rm ed, i.e. (m ore) know ledgeab le , abou t the ven tu res  than  o ther 

investo rs/ex te rna l resou rce  p rov iders. But the 1ST hard ly  takes into accoun t 

likely d ifferences between VCs regard ing the ir know ledge. Furtherm ore , the 1ST 

m ain ly focuses on the re la tionsh ip  between VCs and externa l resource providers 

but not on the re la tionsh ip  between VCs and en trep reneuria l ventures. Finally, 

the 1ST hard ly  looks a t the  type  o f VCs' superio r know ledge and how th is  is 

gained.

S im ilarly, the principal-agent theory (PAT) focuses on in form ation  asym m etries, 

but on those VCs and en trep reneu rs. Em phasizing  the VCs' lack o f in form ation  

(or: know ledge) re la tive  to the en trepreneur, the PAT identifie s  possib le  causes 

o f conflic t and risk, as well as m echan ism s to deal with them . As such, the PAT 

can he lp  u n d e rs ta n d in g  th e  c h a ra c te r is t ic s  o f VC  c o n tra c ts ,  and V C s ' 

con tro l/m on ito rin g  o f in ve s tee  com pan ie s. In th is  con te x t though , the  PAT 

focuses on the cha racte ris t ics  o f d iffe ren t ventures that m ight im pact the VCs' 

perception  o f the  risk assoc ia ted  w ith an investm ent, and th e ir  correspond ing  

actions. But the PAT  la rge ly  ignores d iffe ren ces  betw een  VCs, fo r instance, 

rega rd in g  th e ir  k n o w le d g e , and how  th is  m igh t im p a c t both  th e  V C s ' 

pe rce ived /ac tua l risk  and th e ir  m eans to deal w ith it. Instead , it seem s to 

assume th a t (a ll) VC s are  expe rts  w ho are capab le  o f choo s ing  the  m ost 

app rop ria te  in ve s tm en t app roach  -  to ta lly  neg lecting  va r ia t io n s  in types o f 

know ledge, and of course how th is know ledge m ight be gained.
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Finally, the resource-/knowledge-based theory (RKT), in con trast to the previous 

concep ts, e x p lic it ly  a cknow ledges  the im portance  o f in tang ib le , know ledge- 

based, resou rce s  in ven tu re  cap ita l investm en ts. A cco rd ing  to th is  theory, 

va luab le resources/know ledge are those that help organ iza tions, includ ing VCs, 

to gain a com petitive  advantage  by perform ing  th e ir  bus iness activ ities  m ore 

e ffective ly/e ffic ien tly  than com petitors. As such, the RKT exp lic itly  acknow ledges 

the like lihood  o f (know ledge) d iffe rences between VCs, and the re levance of 

those d iffe rences to VCs' activ ities and the ir outcom es. However, the RKT takes 

a ra the r s ta t ic  v iew  at the (VCs') know ledge . In fa ct it is based on the 

understand ing  that d iffe rences in firm s' resources, inc lud ing firm s' know ledge, 

are 'sticky '; and m anagers ' task  is m ain ly  to adap t the  best s tra tegy  in an 

(chang ing ) env ironm en t, g iven  the ex isting  resou rces. Thus, the RKT a lso 

ignores the issue o f how resources, inc lud ing know ledge, are developed in the 

first place, and how they can be developed/accum ulated further.

Thus, w ith v iew  to answ ering  our key question , these  concep ts are o f lim ited 

value: they do not suggest what kind of know ledge is re levant for VCs, and how 

this know ledge could best be m easured/approxim ated.

C.III.2. Empirical literature

The em p ir ica l lite ra tu re  rev iew ed above p rov ides am b iguous answ ers to our 

guid ing question.

On the one hand, VCs have apparently  evolved an investm ent approach that is 

d is t in c t from  tha t o f m ore trad itiona l investo rs  in severa l respects, and one 

presum ably  ta ilo red  to dealing with the particu lar cha llenges and risks associated 

w ith investing in en trep reneuria l h igh -tech/fast-g row th  ventures. In th is vein a 

num ber o f em p ir ica l stud ies suggest that VC -backed  ven tu res  perform  better 

than non-VC -backed  com pan ies, and that som e VC -backed  ventu res perform  

spe cta cu la r ly  well. As such, one m ight assum e VCs are indeed  experts  in 

identifying and/or m anaging prom ising investm ents.

On the o ther hand, there  is a lso ev idence that a pos itive  re la tion between VC 

backing and investm en t perform ance cannot in genera l be taken for granted. 

Only few  VC -backed  ventu res perform  ex trem ely  well; and the overa ll fa ilu re  

rates even o f VC -backed  ventures are high. Moreover, som e stud ies cast doubt 

w hether VCs behave fu lly  rationa l when eva luating  investm en t opportun ities; 

and VCs apparen tly  can even have a detrim enta l im pact on the deve lopm ent of 

the ir investee ventures.
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But even those stud ies tha t suggest a positive relation between VC-back ing  and 

investm ent perfo rm ance  hard ly  p rov ide  ev idence  as to the causa lity  at work. 

Som e types/ in ten s itie s  o f VC s' activ ities  m ight be positive ly  re la ted  to venture 

perform ance, but not o thers; and a lso the sam e VC  ac tiv it ie s  are not a lw ays 

positive ly  re lated to ventu re  perform ance. S im ilarly, som e VCs seem  to do well 

desp ite adopting a hands-o ff approach  whilst others seem to do less well desp ite 

a hands-on approach.

In sum, there  seem s to be cons ide rab le  variab ility  in both the VCs' investm ent 

approach  and in how  th is  trans la tes  into the perform ance o f VCs' investm ents; 

but there is very little understand ing  of what causes th is variability.

W hilst th is am b igu ity  in the find ings of the em pirical lite ratu re  m ay have several 

exp lanations, one p laus ib le  one is the heterogene ity  o f V C s ' cha racte ris t ics  in 

general, and o f th e ir  know ledge in particu lar: on ly som e ( 'know ledgeab le ') VCs 

m ay be capab le  o f u nd e rta k in g  the  ap p rop ria te  a c t iv it ie s  at an adequa te  

in tens ity , and th is  in tu rn  m ay trans la te  into supe rio r pe rfo rm ance  o f the ir 

investm ents; but o ther ('less know ledgeab le ') VCs may be incapab le  o f doing so, 

with a correspond ing  negative e ffect on the perform ance of the ir investm ents.

Up until the p resent d iffe ren ces  betw een VCs' characte ristics  in genera l, and in 

the ir know ledge in p a rticu la r have been g iven scant a tten tion  in the em pirica l 

literature.

The  m ajority  o f s tud ies trea t VCs as a hom ogenous group, and w here stud ies 

look at d iffe rences  betw een  VCs, they  com m only  focus on d iffe rences  in 'w hat 

VCs do'. D iffe ren ce s  in VCs a c t iv it ie s  are often  seen as a con sequen ce  of 

d iffe ren t in v e s tm en t p o lic ie s  a n d /o r  d iffe ren t in v e s tm en t s itu a t io n s  - fo r 

instance, in response to certa in  venture  characteristics that m ight be associated 

with d ifferent levels o f risk, and there fore 'trigger' d ifferent VCs activ ities.

Very little  research , by con trast, takes  into accoun t d iffe ren ces  in 'w ha t VCs 

know’ and how th is  re la tes to VC activ ities  and to investm en t perform ance. In 

doing so, th is  research  p resum es that (all) VCs have the approp ria te  type and 

level o f know ledge for the ir activ ities.

Th is  is not w ith s tand ing  the  fact tha t the few  s tud ies  th a t do d iffe ren tia te  

between VCs on the basis o f VC  characteristics (VC 'd iffe rentia to rs ') in terpretab le 

as potential p rox ies fo r  V C s ' 'know ledge ' suggest that such d iffe ren ces  could 

indeed be im portant.
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However, even those  stud ies fail to prov ide a c lea r ind ica tion  as to how VCs' 

'know ledge ' is re la ted to VCs' investm ent approach  and/or the perform ance of 

the ir investm ents.

Th is m ight be because the VC 'd iffe ren tia to rs ' used to d istingu ish  between VCs 

are e ithe r fundam enta lly  inappropria te  as proxies for VC know ledge or because 

the way in which they have been used is inappropria te  to the task. E ither way, 

they could conceal the 'true ' im pact o f VCs' know ledge.

To illustrate this, in the fo llow ing, we shall critica lly  exam ine the m ost com m only 

used VC 'd ifferentia to rs ' potentially interpretable as proxies for VCs' know ledge

Tab le  C - l  sum m arizes the lim ited lite ratu re  reviewed above that d ifferen tia tes 

between VCs.

* INSERT TABLE C-l HERE *

As colum n 1 in Tab le  C - l  shows, in the ex isting  lite ra tu re  one can identify  six 

m ain g roups o f VC  'd iffe ren tia to rs ':  the  V C s ' 1) age /yea rs  o f activ ity , 2) 

s ize /funds under m anagem ent, 3) repu ta tion /ne tw ork  cha racte ris t ics , 4) IPO 

tra ck  reco rd , 5) hum an  cap ita l, and 6) num be r a n d /o r type  o f p rev ious  

investm ents.

However, as co lum n 2 in Tab le  C - l  shows, each of these  six 'd ifferentia to rs ', in 

turn, has been opera tiona lised  s lightly  d iffe ren tly  by d iffe ren t researchers. For 

instance, VC age has been operationa lised  as the abso lu te  age since foundation 

o f an ind iv idua l VC or as the VC 's re la tive age com pared to his peers in a given 

year (in m ost cases, co lum n 2 on ly  show s s im p lified  ve rs ions  o f the actual 

op e ra tio na liza t io n , the de ta iled  descr ip tion  o f w h ich  is to be found  in the 

literature review  above).

Furtherm ore, as is ev ident from  colum ns 3 and 4 in Tab le  C - l,  researchers have 

som etim es used these  'd iffe ren tia to rs ' in stud ies w ith d iffe ren t foci; and they 

have a lso som etim es used severa l d iffe ren tia to rs  s im u ltaneous ly  in the sam e 

study  (co lum n 4 re fers  to the sections in the above rev iew  o f the em pirica l 

literature where fu rther details on each study are to be found).

Overall, as is c lear from  colum n 5 in Tab le C - l,  these stud ies show  that it indeed 

m akes sense to d iffe ren tia te  between VCs. A lm ost all stud ies that do so reveal 

that d iffe rences in VCs' 'know ledge ' are related to d iffe rences in the dependent 

variable(s).

W ith v iew  to ou r key question  how ever, the c ru c ia l issue  is w he the r the 

'd iffe ren tia to rs ' used in the literature and the m ethods by which they have been
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em ployed  are su itab le  to p roxy  V C s ' know ledge, and hence to exam ine  the 

im pact o f VCs' know ledge on VCs' investm ent approaches or on the perform ance 

their investm ents.

To add ress  th is  issue , the  la st co lum n in T ab le  C - l  p ro v id es  ou r overa ll 

assessm ent o f the su itab ility  o f each VC 'd iffe ren tia to r' (in the way it has been 

operationa lised) and the m ethod in which it has been em p loyed  as a proxy for 

VCs' know ledge.

To illustrate, som e 'd iffe ren tia to rs ' could in princip le serve as su itab le  proxies for 

VCs' know ledge (Indicated by a ' + '), but the specific  m ethod, in which they have 

been em p loyed  in a p a rt icu la r  s tudy  is inadequate  ( ind ica ted  by a for 

instance, because the  study  on ly  focussed  on the firs t rounds o f ventures, or 

only on a particu lar industry sector.

It m ust be em phas ized  that in m aking th is assessm ent it is im possib le  in m ost 

cases to arrive at a s im ple 'thum bs-up ' or 'thum bs-dow n ' conclusion, particu larly  

w ith  v iew  to the  m easu rem en t o f som eth ing  as in tan g ib le  as know ledge . 

The re fo re , ou r a ss ig n m en t shou ld  be understood  as ind ica t iv e  ra th e r than 

definitive.

We shall subsequently  sketch  ou t the deta iled rationa le  beh ind th is assessm ent 

devoting separa te  sections to each VC  'd ifferentia tor'. Then, in the next chapter 

we sha ll d e scr ibe  w ha t we fee l is the m ost su itab le  way to m easu re  VCs' 

know ledge, at least fo r la rge-sam ple  studies.

Age /  years of activity

Several stud ies d iffe ren tia te  between VCs on the basis o f age (e.g.: Barry et al., 

1990; Bottazzi et al., 2004; Hochberg et al., 2004; Kaplan et al., 2004; Lerner, 

1994, 1995; M an igart et al., 2002; Sorenson & S tuart, 2001) o r the  time the 

firms' investment managers have spent in the VC industry or in the industry of 

the venture under consideration (e.g. Bottazzi et al., 2004; Sap ienza  e t al., 

1996).

Sorenson and S tua rt (2001), fo r instance, exp la in  the ra tiona le  fo r using the 

VCs' age as a p roxy fo r th e ir  know ledge by argu ing tha t the age o f a venture 

capita l o rgan ization  cap tures at least four d im ensions o f tenure  in the industry:

1) as firm s get o lder th e ir  m em bers probab ly extend the ir netw orks both w ithin 

the ventu re  cap ita l com m un ity  and am ongst en trep reneu rs; 2) even w ithout 

form ing new ties, the spatia l reach o f a venture cap ita list's  contact network likely 

in c rease s  ove r tim e; 3) as they  age, ven tu re  cap ita lis ts  a lso  a ccu m u la te  

expe rience  in eva lu a tin g  bu s ine ss  p roposa ls  and en tre p ren eu rs  th a t cou ld
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im prove the ir ab ility  to perform  these tasks at-a-d istance; 4) long-tenured firm s 

in the industry  often becom e w idely known, increasing the like lihood that other 

VC firm s will bring good investm ent opportun ities to them .

How ever, as Le rne r (1994) notes, the V C s ' age 'is  not an obv ious way to 

d istingu ish  betw een  estab lished  and m arg ina l VC  o rgan iza tion s. W h ile  m any 

in fluentia l VC  o rgan iza tions, such as G rey lock  and TA  Associa tes, date back to 

the 1960s, o thers o f today 's  leading VCs did not c lose the ir first fund until the 

1980s. F u rthe rm o re , a sub s tan tia l num ber o f v en tu re  o rg an iza t io n s  have 

operated  fo r som e tim e  w ithou t ever becom ing m ajor facto rs  in the industry ' 

(Lerner, 1994). Th is  a rgum ent also finds support by Lange et al. (2001), who 

find that from  the top  14 VCs identified  in the study  by Ste in  and Bygrave 

(1990) fo r the period between 1979 and 1987 on ly fou r were still am ongst the 

top 16 identified in the ir own study for the period between 1998 and 1999.

Furtherm ore , one m ight argue that when look ing exc lu s ive ly  at a very young 

h igh-tech  industry, such as b io techno logy, using VCs' age as a proxy for the ir 

experience  becom es even m ore questionab le . In such new industries  it m ight 

m ake a d iffe ren ce  w he the r a VC is 2 years or 20 years, but m uch less o f a 

d ifference w hether a VC  is 20 or 40 years old.

S im ilar argum ents could be m ade with view to the stud ies that used the length 

of tim e an ind iv idual VC has spent in the industry, s ince th is provides us with no 

idea about the num ber or the types o f deals a VC has m ade during th is time.

Size /  funds under management

Severa l s tu d ie s  d iffe re n t ia te  betw een  VCs on the  bas is  o f the V C s ' size, 

com m only opera tiona lised  as the ir funds under management, (e.g.: Barry et al., 

1990; Bottazzi et al., 2004; Bygrave, 1987, 1988; Kaplan et ab, 2004; Kaplan & 

Schoar, 2003; Lerner, 1994, 1995) or as funds invested in the year prior to the 

tim e  o f the in ve s tm en t under cons ide ra tion  (e.g. G u la ti & H igg ins; 2003; 

Hochberg et al., 2004).

However, VC  size a lso seem s a questionab le  proxy fo r VCs' know ledge. Gorm an 

and Sah lm an 's (1989) survey of 43 VC firm s, for instance, shows that there are 

w ide varia tions in the reported rate o f new investm ents, ranging from  a high of 

30 to a low o f 4, w ith a mean o f 11.2 per year (SD 5.6). But, as the authors 

note, the  rate o f new investm en ts  is not s trong ly  co rre la ted  w ith firm  size. 

Instead , the  au tho rs  find tha t sm all VCs, desp ite  th e ir  s ize, o ften  m ake a 

substantia l num ber o f new investm ents per year, re la tive to m ed ium -size firms, 

w hereas m any large firm s m ake surpris ing ly  few  investm ents. One exp lanation
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fo r this m ight be that VCs p re fer larger investm ents for the ir econom ies o f scale. 

Hence, one m igh t a ssum e th a t m any la rger VCs actua lly  have m ade few er 

investm ents re lative to the ir funds than younger (and sm aller) VCs.

Lerner (1994) a lso  notes th a t the VC  size does not n ece ssa rily  p rov ide  an 

ind ication o f industry  expertise . Big VC firm s are not necessarily  experienced  in 

specific  secto rs  and /o r s tages  o f investee  com pan ies, because  they  p re fe r a 

d iversification approach, provid ing them  with little expertise in specific  sectors.

Furtherm ore, the know ledge o f (m any) VCs that spec ia lise  in certa in  segm ents 

such as early-stage  h igh-tech  ventures m ight not be c lose ly  re lated to the funds 

under m anagem en t, b e cau se  th o se  in ves tm en ts  m igh t o ften  not requ ire  

substantia l funding.

Another argum ent aga inst the use of VC size as a proxy for know ledge is that in 

the last years o f the  In te rne t-frenzy  investors were w illing  at tim es to provide 

substantial funds to new -  and inexperienced - VCs.

Finally, the find ings by Jaaske la inen  et al. (2003) and Kaplan and Schoar (2003), 

which ind icate an cu rv ilin ea r re la tion  between a VC 's portfo lio  size and success 

rates respective ly  and the return to VC funds, ind icate that size as such is not 

necessarily  a good proxy fo r VCs' success, and also not for VCs' success-re levant 

knowledge.

Reputation /  network characteristics

A few  em p ir ica l s tu d ie s  d is t in g u ish  VCs by th e ir  reputation  or network 

characteristics (e.g. S tuart et al., 1999; Hochberg et al., 2004; Hsu, 2003).

However, w h ils t these  d iffe ren tia to rs  may cap ture  certa in  know ledge -re levan t 

aspects (e.g. the VCs' know ledge as perce ived by th ird parties), we shall argue 

that the way th is  m easu re  has been used in the ex tan t lite ra tu re  casts  som e 

doubt on w hether it is rea lly  a su itab le proxy for VCs' know ledge.

S tua rt et al. (1999), fo r  in s tance , a rguab ly  p resent the m ost soph is tica ted  

ca lcu la tion  o f a VC 's  n e tw o rk-po s it io n . They  d is tingu ish  VCs based on th e ir  

re lative techno log ica l and com m ercia l prominence (m easured as 'deg ree  scores', 

for deta ils see fu rthe r above). However, a lthough m ore soph istica ted  than m ost 

m easures, VCs' 'p rom inen ce ' seem s im precise if one is interested in the relation 

between VCs' know ledge and the ir investm ent approach, or the perfo rm ance of 

th e ir  in ves tm en ts . In s tead , as in tended  by the  au tho rs , th is  m easu re  of 

p rom inence m ight ra the r be seen as a proxy fo r VCs reputa tion  and fo r the ir 

ab ility  to 's igna l' to ou ts ide investors, than for the ir actual know ledge. Th is is for 

seve ra l reasons. To  beg in  w ith , the p rox ies  fo r  V C s ' p rom inen ce  -  both
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com m erc ia l and te chn o log ica l - are p ropo rtiona l va lues, w h ich  re fle c t the 

p rom inence  o f a VC  re la tive to that of o ther VCs at a pa rticu la r point in time. 

However, it does not provide any in form ation about the ir abso lu te know ledge at 

that point o f tim e. Another issue with the ir m easure concerns the fact that these 

p rom inence prox ies are exclusive ly  based on 'p rom inence ' in a certa in  industry 

(b io techno logy). W h ilst there are good argum ents to be lieve that prom inence in 

a particu lar industry  is im portant, there are also good argum ents to believe that 

the genera l p rom inence  -  resu lting  from  investm en ts  overa ll -  m ight be of 

relevance, too.

The rem ain ing au thors ' approaches to d ifferen tia ting  between VCs on the basis 

o f the ir reputation  seem  to be o f very lim ited value when one is interested in 

VCs' know ledge.

Hsu (2003), fo r instance, approxim ates a VC 's reputation  by the en trepreneurs ' 

assessm ent o f his network resources and industry reputation rank (as described 

in m ore deta il before). W h ilst th is m ight prov ide som e insights, it seem s also 

reasonab le to argue that a startup en trepreneur will not necessarily  have a good 

ove rv iew  ove r the  resou rce s  ac tua lly  a va ilab le  to a VC. As such, p rox ies 

e x c lu s iv e ly  based  on the  en tre p ren eu rs ' p e rcep tion  m igh t be cons ide red  

unreliab le, at best. Furtherm ore, it should be noted, Hsu (2003) on ly focuses on 

the reputation o f the lead VCs in syndicated deals (65%  o f his sam ple); whereas 

it does not seem  im p laus ib le  to assum e that a lso the know ledge/repu ta tion  of 

o the r syn d ica te  m em bers  p lays an im portan t ro le  from  the en trep reneu rs ' 

perspective . F ina lly , Hsu h im se lf d iffe ren tia tes  between th is  m easure and the 

more 'ob jective ' m easure o f'in d u s try  deal experience ' (d iscussed further below).

Hochberg et al. (2004), in contrast, d iffe ren tia te  between VCs on the basis of 

th e ir  position in the overall network of VCs (d eg ree , c lo sen e ss , and 

betweenness). However, also those m easures seem  im precise, at best, if one is 

in terested  in VCs' actual know ledge. For instance, a VC m ight deve lop  a great 

network. But if he never takes on the role o f a lead VC, he is un like ly  to learn 

from  h is in ve s tm en ts  as m uch as VCs th a t do. Indeed , the  au tho rs  a lso 

acknow ledge  tha t the V C s ' netw ork  position  not necessa rily  re flects  the VCs' 

experience , fo r  w h ich  they contro l separa te ly  -  by the lead VCs' cum u la tive  

am oun t invested , num ber o f p rev ious rounds, num ber o f p rev ious  portfo lio  

ventures, and age (d iscussed in the sections further above and below).
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Human capital

A very sm a ll n um ber o f s tud ie s  fo cus  on the human capital o f VC  firm s' 

investm ent m anagers or partners (Bottazzi et al., 2004; Busen itz et al., 2004; 

D im ov & Shepherd, 2004).

Bottazzi et al. (2004), fo r instance, approxim ate VCs' degree o f specialization on 

the overa ll firm  level and the investm en t m anager level by severa l 'hum an 

ca p ita l' v a r ia b le s  such  as 1) business experience (e xpe r ien ce  in finance , 

accoun ting , consu lt ing , lega l, and industry), 2) science education (bu s iness , 

hum an itie s, en g in ee r in g /sc ie n ce , law  and socia l sc ien ces), and 3) venture 

experience (years in VC  industry). W h ilst certa in ly  an in teresting  approach, it is 

a lso not w ithou t its lim ita tions. M ost notew orthy  in th is  con text, the au thors 

m easure  both the bu s ine ss  backg round  and the  edu ca tiona l backg round  of 

partners s im p ly  by a va riab le  that takes the va lue o f 1 if a pa rtner has the 

respective  know ledge, and the va lue o f 0 if he hasn't; and they then average 

those values fo r all partners in a firm . C learly, th is is a very crude m easure of 

the partners ' or f irm s ' actua l hum an cap ita l s ince it assum es add itiv ity  across 

ind ividuals. W ith a v iew  to the tim e a VC m anager has spent in the VC  industry, 

the reader is re ferred  back to our d iscussion  o f the 'age ' o f the VC firm  where 

the sam e critic ism s apply.

D im ov and Shepherd  (2004) d iffe ren tia te  between VCs general human capital 

(top  m an a g e m e n ts ' p ro p o rt io n a l e d u ca t io n a l b a ckg roun d  in s c ie n ce  and 

hum anities, as well as its p ro fess iona l experience in running an en trep reneuria l 

v en tu re ) and th e  specific human capital (top m an ag em en ts ' p ropo rtiona l 

ed u ca tio n a l b a ckg roun d  in bu s in e ss , law , an d /o r  f in a n ce  as w e ll as its 

p ro fess iona l backg round  in th ose  areas and/o r consu lting ). H ow ever, w h ils t 

interesting, th is approach  is also not w ithout problem s. Most obv iously  the study 

uses the proportional background  o f the VCs' m anagem ent team s (preva lence of 

a certain type o f hum an cap ita l w ith in the m anagem ent team ). As such, at team  

would be assigned a score  of, say, 0.4 fo r its background in science if 2 out o f 5 

team  m em bers had an educa tiona l background  in sc ience, or if 20 ou t o f 50 

team  m em bers  an b a ckg roun d  in sc ience . S im ila r ly , the  s tud y  looks  at 

qua lita tive  e ffects  o f V C s ' know ledge , but it ignores the quan tita tive  aspects. 

Thus, it w ou ld  m ake no d iffe ren ce  to the m easu re  w h e th e r  a V C 's  top- 

m anagem ent team  had acqu ired  secto r-spec ific  experience from  investing in ten 

or ju s t in one venture  from  tha t secto r in a g iven period of tim e. However, the 

qua litative ca tegoriza tion  used in the study is also not conv inc ing. For instance, 

con tra ry  to the  au tho rs , one  m igh t a rgue  th a t an e d u ca t io n a l/a ca d e m ic
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background in sc ience  is a specific  -  ra ther than a general - aspect o f hum an 

cap ita l when it com es to eva luating  and m anag ing a sc ience-based  venture. 

Furtherm ore, the study neg lects the im pact o f s ta ff fluctuations, which arguably 

cou ld  have a seve re  im pact on the know ledge base, pa rticu la r ly  o f sm all VC 

firm s. For instance, the study wou ldn 't cons ide r a potentia l positive im pact o f a 

very experienced  VC  who had recently  left the firm . Related to th is, the study 

seem s to have inconsistencies in the units o f analysis: it uses the human capital 

o f a VC firm  at the tim e o f the analysis; but it ana lyses the investm ents made by 

those VC  firm s over the past 5 years. C learly , g iven the like ly  flu ctuation  in 

hum an cap ita l in those firm s, one m ight assum e that the actual hum an capita l 

ava ilab le  to a firm  at the tim e o f an investm en t m ight be d iffe ren t to that 

availab le at the tim e o f the analysis. Finally, and m ore generally , the approach of 

th is  s tudy  ra ises  the  question  o f the re la tive  im po rtan ce  o f ind iv idua l vs. 

organ izationa l know ledge and learning, a top ic which we shall deal w ith in detail 

in the next chapter.

Busen itz et al. (2004) exam ine  the re la tion betw een the  qua lity  o f strategic 

advice given by l/Cs to the ir ventures (in terpretab le as an ind irect proxy for VCs' 

hum an cap ita l or know ledge) and the subsequent ou tcom e o f those ventures. 

They  ask each ven tu res ' top-m anagem en t team  to rank the in form ation-based 

advice obta ined from  the ir VCs regard ing business, financia l, and m anagem ent 

advice.

Flowever, th is approach  also seem s inadequate in an exam ination  of the role of 

V C s ' know ledge . M ost obv io u s ly , th e  a sse ssm en t by o ften  in expe rien ced  

en trep reneu rs o f the qua lity  o f adv ice obta ined from  the ir VCs is likely to be a 

very sub jective  and im precise m easure for VCs actual know ledge. Furtherm ore, 

if at all, it can by defin ition  only capture know ledge in form  of the advice the VCs 

are w illing  to p rov ide  to th e ir  investee  ventu res, and is un like ly  to prov ide 

in s igh ts  a b ou t the  know ledge  VCs a c tu a lly  possess . For in s tance , som e 

know ledgeab le  VCs m ight have investm ent po lic ies, wh ich p revent them  from  

getting active ly  invo lved in the ir portfo lio  ventures. Th is m ight a lso expla in why 

the au tho rs  d on 't find  the h ypo thes ised  re la tion  betw een  V C s ' adv ice  and 

venture outcom e.

IPO track record

A few  stud ies use the num ber of VCs' previous investments that went public as a 

criterion to d istingu ish  between VCs (e.g. Barry et al., 1990; Chang, 2004; Flsu, 

2004; Lange et al., 2001).
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Once again, the w ay in wh ich  th is  proxy has been used in p rev ious research 

makes it questionab le as a proxy for VCs' knowledge.

Barry et al. (1990), fo r  instance , use the absolute number of IPOs in a VC's 

portfo lio . C learly  though , th is  m easure is on ly o f lim ited va lue fo r assess ing  a 

VCs' actual success w ithou t know ing the abso lu te num ber o f ventu res in a VC 's 

portfo lio . A VC  wou ld be cons ide red  equa lly  know ledgeab le  if he ach ieved  10 

IPOs out o f 100 investm ents than if he achieved 10 IPOs ou t o f ten investm ents. 

In add ition , as Barry  e t al. (1990) th em se lve s  po in t out, th e re  m igh t be 

co rre la tio n s  be tw een  the  V C 's  age, h is funds under m anagem en t, and his 

num ber o f IPOs. O lde r VCs are like ly  to have m ore funds under m anagem ent, 

and consequen tly  m ight ach ieve  m ore IPOs, fo r instance, because they m ight 

invest in m ore ventu res (law  o f large num bers) and/or they invest m ore in the ir 

ventures. However, assum ing  that VCs -  as ind icated above - genera lly  prefer 

larger investm ents (econom ies o f scale), one m ight also assum e that o lder (and 

larger) VCs actua lly  have m ade few er investm ents re la tive  to th e ir  funds than 

younger (and sm a lle r) VCs. So, a lthough  the tota l num ber o f IPO s m ight be 

h igher fo r o lder/la rger VCs the ir re la tive num ber of IPOs m ight be sm alle r that of 

younger/sm a lle r VCs. Th is, in turn, m ight also im pact the ir ab ility  to learn from  

different investm ents.

S im ilar argum ents could be m ade with a view to Lange et a l.'s (2001) approach 

who d iffe ren tia te  between tw o top and non-top VCs in th e ir  sam ple o f 106 VCs 

on the basis o f the abso lu te  num ber o f IPOs these VCs have been involved in.

Chang (2004), by con trast, uses not the  abso lu te  but the VCs' relative IPO 

success rate w ith view  to investm ents in In ternet related sectors (proportion  o f a 

VC 's investee  ven tu res  th a t had an IPO, averaged  fo r all VCs invested  in a 

venture). However, using relative IPO success rate m eans that a VC with 1 IPO 

out o f 2 investm ents wou ld be considered as know ledgeab le/w e ll-repu ted  as one 

w ith 50 IPOs ou t o f 100 investm ents (since both have 50%  success rate). Th is 

assertion  seem s questionab le , at best. In add ition , a lso the exc lu s ive  focus on 

one sector is un like ly  to reveal m uch about the overall IPO  success rate, or the 

know ledge, o f VCs in Chang's (2004) sample.

Hsu (2004), fu rtherm ore , uses the VCs' IPO track record to  date as a proxy for 

know ledge (dum m y variab le  = 1 if the VC 's prev ious IPO record up to the tim e 

of fund ing  the ta rge t s ta rtup  p laced it in the upper ha lf o f the sam p le). Th is 

approach again fa lls short o f capturing VCs' 'true ' know ledge. To begin w ith, Hsu 

(2004) on ly re fers to the  VC 's  IPO track  record; but it is not ev iden t how  he 

deals w ith the like ly  fa ct tha t m any ventures are backed -  in severa l rounds -

74



Sven Remer - Smart Money September 2005

from  synd icates o f VCs and not ju st from  one-tim e ('lone') investors (as a m atter 

o f fact it rem ains com p lete ly  unclear how m any d ifferen t VCs are included in his 

ana lys is  overa ll). Furtherm ore , he develops the VC reputation  dum m y variab le  

w ithou t acknow ledg ing  poss ib le  d iffe rences  regard ing  the industr ie s  in which 

those IPOs took place. In th is context one m ight argue that VCs' reputation  - 

and know ledge -  m ight be quite d ifferent if all o f the ir prev ious IPOs have taken 

p lace in the sam e industry  as the one o f the p a rticu la r  ven tu re  now under 

cons ide ra tion , or if they  have taken p lace in very d iffe ren t contexts. So, th is 

m easure does not p rov ide fu rthe r insights, fo r instance, into the re levance of 

VCs' spe c ia liza tio n  in pa rticu la r sectors. In add ition , w ith a v iew  to the IPO 

success rate as a proxy for know ledge, one m ight a lso add that the num ber of 

IPO s a VC  m igh t a ch ieve  in h is po rtfo lio  is like ly  to be d e te rm ined  by 

env ironm en ta l facto rs, such as the 'w indow s o f oppo rtun ity ' in the m arkets. 

W ithout contro lling  for those factors (which is d ifficu lt taking into account that a 

VCs' portfo lio  ventures, if at all, don 't' go public at the sam e tim e, and under the 

sam e m arke t cond it io n s), it m igh t well be tha t a young  and igno ran t VCs 

m anages to bring severa l ventures to the m arket w ith in  a very short period of 

time, w h ilst an know ledgeab le  and long-estab lished VCs, over his lifetim e, m ight 

have b rought re la tive ly  less ventures to the m arket (but m ight have pro fitab ly 

sold them  instead to th ird  parties during the m any tim es when the w indow  of 

opportun ity was closed).

Furtherm ore, as suggested  by Lerner's (1994) study, it m ight a lso be the case 

that, particu la rly  large and cash-rich , VCs try to 'w indow -d ress ' by investing in 

la te r (p re -IPO ) rounds  o f well p e rfo rm ing  ven tu res  to im p re ss  th e ir  own 

investors. Aga in , th is  would not necessarily  p red ic t a strong re la tion  between 

VCs' actual know ledge and the ir IPO success.

F ina lly , and qu ite  im po rtan tly , it seem s p laus ib le  to a rgue  tha t VCs -  as 

everyone e lse -  shou ld  learn not on ly from  past successes, but a lso from  past 

failures.

Type / number of previous investments

Severa l s tu d ie s  use the actual or preferred type or number of previous 

investments to d istingu ish  between lead VCs or sim ply VCs' 'know ledge ' (for the 

form er see e.g. Bygrave, 1987, 1988; Lockett & W right, 1999, 2001; Manigart et 

a l., 2004; fo r the la tte r see e.g.: Hochberg et al., 2004; Hopp & R ieder, 2004; 

Lerner, 1994; Sorenson  & S tuart, 2001). A re lated m easure is the num ber of 

seats held by VCs in d ifferent portfo lio ventures (Stein & Bygrave, 1990).
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For reasons we will describe  in the next chapter, we be lieve tha t the VCs' type 

and/o r num ber o f p rev iou s  in ves tm en ts  are a rguab ly  the m ost app rop ria te  

proxies for VCs' know ledge. However, the way in wh ich m ost o f these  prox ies 

have been used in ex tan t lite ra tu re  seem s once m ore o f lim ited  va lue  in 

answering our key question.

Bygrave (1987; 1988), for instance, categorizes VCs, in a random  sam p le  of VC 

in v e s tm en ts  from  the  V e n tu re  E con om ics  d a tab a se , a c co rd in g  to th e ir  

investment preference (h igh- or low -innovation  ventures). Th is  approach  seem s 

insu ffic ien t to proxy fo r V C s ' know ledge for severa l reasons. To  begin w ith, by 

focussing on ly on the p roportions o f high- to low -innovation  investm ents and the 

absolute num ber o f e ithe r h igh- or low -innovation  investm ents, it neg lects all the 

other investm ents a VC m ight have made. So, if at all, th is categorization  o f VCs' 

know ledge prov ides on ly  a vague clue about the VCs' re la tive specia liza tion , but 

not about the VCs' abso lu te  (specia list) know ledge. A lso, a VC  w ith a very large 

num ber o f h igh -innovation  investm ents would not appear in the 'h igh-innovation  

VC ' (H IVC) g roup  as long as he does not s im u ltaneous ly  have a very  high 

proportion o f h igh- to low -innovation  investm ents; instead, he m ight appear in 

the m edium  innovation  VC  (M IVC) group. At the sam e tim e, a VC w ith a sm aller 

num ber of h igh-innovation  investm ents m ight appear in the HIVC group as long 

as he s im u ltaneous ly  a lso  has a h igh -p ropo rtion  o f h igh- to low -innova tion  

inves tm en ts . In fact, the  ac tua l p ro p o rt io n s  o f h igh - and low - inn ova tio n  

investm ents m ade by the  VCs in the overa ll sam p le  are qu ite  d iffe ren t from  

those Bygrave uses in h is sam ple. F inally , even if one accep ts  tha t Bygrave 's 

approach is su itab le  fo r m easuring  the re lative level o f specia lization , one has to 

note tha t he uses the te rm  'h ig h - in n o va tio n ' fo r a va rie ty  o f in du str ie s  as 

d iffe ren t as com m un ica tion , e lectron ics, and genetics. C lea rly  though , each of 

these secto rs  requ ires very  d iffe ren t types o f know ledge and spec ia lisa tion  to 

rea lis tica lly  assess an inves tm en t opportun ity  and to p rov ide  adequate  post-

investm ent resources to it. Indeed, Bygrave (1988: 139) h im se lf acknow ledges 

that in d iffe ren t industries, there  is d iffe ren t uncerta inty: 'a ll industries  have a 

degree o f uncerta in ty; but som e industries face m ore uncerta in ty  than others. 

For exam p le, it is c lea r th a t an em erg ing  high techno logy  industry  such as 

genetic eng ineering  faces m uch m ore uncerta in ty  than a low m ature techno logy 

industry such as candy m anufacturing '.

Stein and Bygrave (1990), in contrast, d iffe ren tia te  betw een non-/top-20  VCs' 

on the basis o f the number of seats they hold on the board o f d irectors in the ir 

77 sam ple ventures. The  shortcom ings o f th is approach  fo r approx im ating  VCs' 

know ledge are obv ious. Even if one accepted that there  is a re la tion  between
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VCs' know ledge and the ir hold ing o f seats on the ir portfo lio  com pan ies ' boards, 

Stein and Bygrave 's (1990) study is c learly  lim ited in that it on ly considers the 

seats held by the (top-20) VCs in a small sam ple of ventures. It is obvious that 

the p icture m ight be very d ifferen t when looking at the seats held by the (top- 

20) VCs in all the ir portfo lio  ventures. In add ition, th is approach  does not take 

into accoun t tha t m any ventures are funded not ju s t by one VC but a lso by 

synd icates o f VCs, and in several rounds. As such, the com position  o f a venture 's 

board can -  and often does -  change in the course of severa l investm ent rounds. 

At the sam e tim e Stein and Bygrave (1990) note that ventures backed by a top- 

20 VC com m only  are also backed by a top underwriter; and the ind ividual effects 

o f the VCs and the underw rite rs  could not be d istingu ished . Thus the m ethod 

used fa ils  to id en tify  the ro le o f VC know ledge as d is t in c t from  underw rite r 

know ledge/reputation  in venture perform ance.

Le rn e r (1994) c a te g o r iz e s  VCs based  on the  number of their previous 

investments in biotechnology. Again, as we shall m ention  below , th is m easure 

m ight be a su itab le  partia l proxy for VCs' know ledge. However, taken alone, it 

seem s in su ffic ien t because  it p rov ides no ind ica tion  o f VCs' general level of 

know ledge and experience  in the venture  cap ita l industry  as a whole and thus 

assum es tha t on ly  industry  specific  experience is re levant. Furtherm ore, Lerner 

(1994) uses his proxy fo r an analysis only o f la ter round synd ications, exclud ing 

firs t round and m u ltip le  round synd ica tions fo r no obv ious theoretica l reason; 

and his d iscussion o f the m ethodology he adopts is rather sketchy.

Lockett and W righ t (1999, 2001) app rox im ate  VCs' level o f spec ia liza tion  by 

the ir self-reported industry and deal-size preferences. A part from  the general 

p rob lem s rega rd in g  the  re lia b ility  o f su rvey -b a sed  se lf-a sse ssm en ts , th is  

ca tego r iza tion  o bv io u s ly  te lls  little  abou t the V C s ' actual level and type o f 

know ledge. For instance, it te lls  us little abou t the ir know ledge of a particu lar 

industry secto r or o f a certain venture 's deve lopm ent stage. All it te lls us is that 

the VC believes it has certa in  pre ferences fo r those investm ents. But w hether 

th is pre ference  actua lly  m ateria lizes in investm ent dec is ions, and if so, in how 

many, rem ains an open question.

Sorenson  and S tuart (2001) use the number of previous ventures a VC has 

invested in (overall or in a particular industry). However, they use these proxies 

only to exam ine the im pact o f VCs' know ledge on the VCs' 'investm ent reach' i.e. 

the ir like lihood o f investing in geograph ica lly  d istan t opportun ities. As such, th is 

study prov ides interesting  if lim ited insights into how VCs' know ledge im pacts on 

a p a rticu la r fea tu re  o f th e ir  investm en t behaviour, but none into how VCs'

77



Sven Remer - Smart Money September 2005

know ledge im pacts investm ent performance. Furtherm ore, one m ight argue that 

the num ber o f ven tu res a VC  has invested in fa ils  to take  into accoun t the fact 

that VCs often m ake several investm ents in the same venture at different stages 

o f its deve lopm ent; and tha t th is  m ight well o ffe r add itiona l expe rience  from  

each o f those investm ents.

Hsu (2003) a lso  a p p ro x im a te s  the first-round lead VC's reputation by h is 

'industry  deal expe rience ' (a dum m y variab le  equal to 1 if the VC 's num ber of 

previous investments in the  investee  com pany 's  industria l segm en t p laces him 

above the sam p le  m edian). But th is approach  a lso seem s unsatis fy ing  as a way 

o f p roxy ing  V C s ' know ledge . To beg in  w ith, w h ils t the V C s ' 'in d u s try  deal 

experience ' m igh t cap tu re  an im portan t type o f VC  know ledge, it neg lects  VC 

know ledge resu lting  from  all o ther investm ents ou ts ide  the im m ed ia te  ta rget 

se c to r o f an o ffe r. So, a cco rd in g  to th is  ca te g o r iz a t io n , a VC  w ith  100 

investm ents in various sectors but none in the target sector m ight end up as less 

'w e ll-repu ted ' com pared  to a VC  w ith ju s t one investm ent in the ta rge t secto r 

but none outside. Furtherm ore , using a dum m y variab le  that d iffe ren tia tes  on ly 

between 'above and be low  m edian  VCs' is c learly  a ra ther im prec ise  m easure. 

Another issue tha t is le ft unreso lved in his study concerns the fact tha t in cases 

o f synd ica ted  o ffe rs , he uses on ly  the repu ta tion  o f the lead  VC, th e reby  

neglecting the potentia l re levance o f other syndicate m em bers' know ledge.

Chang (2004) app ro x im a te s  the  reputation o f VCs in th e ir  sam p le  by th e ir  

previous number of investments in Internet ventures, averaged  over all VCs 

invo lved  in synd ica ted  dea ls . T h is  a lso  ra ises issues. F irstly , using  on ly  the 

num ber o f VC s ' p rev iou s  In te rn e t investm en ts  neg lects  the  'kn ow led g e ' VCs 

m ight have deve loped  by investing  in other, non-In ternet-re la ted  ventures. (It 

m ay a lso exp la in  why Chang  cou ldn 't find the hypothes ized  negative  re la tion 

between VCs' reputa tion  and a ventu re 's  tim e to IPO). Furtherm ore , one m ight 

argue that averag ing reputation  defined as the num ber of prev ious investm ents 

o f all VCs in syndicated dea ls  m ight serious ly  d isto rt the actual reputation  of 

individual VCs in the syndicate.

Hochberg et al. (2004), like Chang (2004), use the number of the lead VCs' 

previous investment rounds and ditto portfolio ventures as two prox ies for the 

lead VCs' know ledge as contro l variab les for the ir study of VC  fund and portfo lio  

ven tu re  p e rfo rm ance . H ow ever, the  au tho rs  fo cus  on ly  on the  lead V C s ' 

know ledge  and fa il to  d iffe re n t ia te  be tw een  d iffe re n t ty p e s  o f p rev iou s  

investm ents, such as those  done in d iffe ren t industry sectors. Again, th is  m ight
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also exp la in  why they fail to find a consistent or s ign ifican t re lation between the 

various proxies for VCs' know ledge and investm ent perform ance.

Hopp and R ied e r  (2004) app rox im a te  V C s ' e xp e r ie n ce  by th e ir  agg rega te  

num ber o f prev ious investm ents, but then categorize  VCs in groups o f 'one time 

investo r' (1 investm en t), 've ry  sm all VC ' (2-3 investm en ts), 'sm a ll VC ' (4-6 

investm ents), 'low er m iddle fie ld VC ' (7-10 investm ents), 'upper m iddle field VC ' 

(11-20 investm ents), 'la rge VC ' (21-50 investm ents), and 'very large VC ' (> 50 

investm ents). W h ilst th is approach is interesting in that it takes into account the 

actua l in ve s tm en t expe rience , it is lim ited  in tha t it does not d iffe ren tia te  

between d iffe ren t types o f previous investm ents (i.e. d iffe ren t types o f previous 

experience).

Kaplan et al. (2004) take a novel approach in d ifferen tia ting  between VCs' using 

a variab le  defined as familiarity with investments in the US (and w ith US-sty le  

investm ent con tracts). The au thors argue that exposure  to the US, the m ost 

m ature venture  capita l m arket in the world, should a llow  VCs to gain the most, 

and m ost e ffic ient, know ledge as regards contractua l design. So, assum ing that 

US VCs are indeed m ore know ledgeab le  and tha t non-US VCs fam ilia r with the 

US actua lly  learn from  the US, one m ight argue that th is  could be a suitab le (or 

a t least innova tive ) p roxy  fo r som e types o f VC know ledge . How ever, th is 

approach a lso seem s to su ffe r from  deficiencies. To begin w ith, the authors use 

dum m y va r iab le s  ( ind ica ting  w hether the lead VC  is based in the US, had 

prev iously  synd icated  w ith US VCs, or had no US experience at all). C learly  th is 

is a very crude m easure for VCs' actual fam ilia r ity  w ith the US, as it does not 

account fo r guantita tive  aspects o f the re la tionsh ip. In add ition, it seem s fa ir to 

say that a lthough 'fam ilia rity  with the US' m ight proxy fo r som e aspects o f VCs' 

know ledge (e.g. regard ing contractua l design), it certa in ly  neg lects m any other 

im portant aspects o f VC s' know ledge, such as expertise  in certa in  industries or 

at certain venture stages.

F ina lly  M an igart et al. (2004), categorize  VCs accord ing  to the ir deve lopm ent 

stage pre ference (based on the relative proportions o f the ir investm ents in early 

or la ter s tages), as well as th e ir  se lf-reported  re la tive  industry  specia liza tion  

(Likert scale). Again also th is approach seem s insuffic ien t when dealing with VCs' 

know ledge. W ith respect to the development stage preferences, one m ight note 

that a VC  w ith ju s t one investm ent in a venture that happens to be younger as 

the average o f all sam ple ventures would be considered an early-stage investor, 

as would be a VC w ith 100 investm ents that are on average younger than all 

sam ple ventures. Furtherm ore, the authors find that w h ilst la ter stage investors

79



Sven Remer - Smart Money September 2005

are o ld e r than  early  s tage  in ves to rs  and have m ore in ves tm en ts  in th e ir  

portfo lio , they  are less spec ia lized  in pa rticu la r industries. Th is  suggests  that 

w h ils t the re  m igh t be a pos itive  re la tion  betw een  V C s ' age and th e ir  tota l 

experience , th e re  is no such  re la tion  between V C s ' age and th e ir  pa rticu la r 

expertise . W ith respect to the re la tive  industry specialization as a m eans to 

ca tegorize  VCs, we re fe r back  to ou r above crit ique  of Lockett and W righ t's  

(1999, 2001) approach. Indeed, M an igart et ai. (2004) them se lves acknow ledge 

that the ir lack o f m ore s ig n ifican t find ings shou ld  be treated  w ith caution , as 

they 're ly  upon a crude m easure of VC firm  specia lization. Research that uses a 

more refined m easure o f VC specia lization m ight yield stronger conclusions'.

C.IV. Conclusion

The preced ing  rev iew  o f lite ra tu re  leads us to severa l conc lus ions as to how to 

answ er our gu id ing  question: 'W hat role does VCs' know ledge play fo r financing 

en trep reneu ria l h igh -tech  ventu res; and how does it a ffe c t th e ir  investm en t 

approach and the perform ance of the ir investm ents?'.

Beg inn ing w ith the theory , the th ree  theore tica l perspectives  exam ined  -  the 

fin an c ia l- in te rm ed ia t ion -, the  p rin c ipa l-agen t-, and pa rticu la r ly  the resource- 

/know ledge-based  perspective  - can all be understood as im p lic itly  or exp lic itly  

em phasiz ing the re levance  o f VCs' know ledge for the ir investm ent approach  and 

the perform ance o f the ir investm ents. However, w ith view  to answ ering  our key 

question, these  concep ts are of lim ited value: they do not suggest w hat kind of 

know ledge is re levant fo r VCs, or how th is know ledge could best be m easured.

The  em p ir ica l lite ra tu re  m igh t be understood  as sug g es tin g  a p o ten tia lly  

im portant role o f VC s' know ledge for VCs' investm ent approach  and investm ent 

perfo rm ance. But overa ll it p rov ides  an in cons isten t an sw e r to ou r research  

question. F ind ings from  the  lite ra tu re  reveal cons ide rab le  secu la r va riab ility  in 

both VCs' investm en t app roaches and in the perfo rm ance o f V C s ' investm ents. 

But the d riv ing  fo rces  beh ind th is  variab ility , and particu la r ly  the ro le  o f VCs' 

know ledge in th is context, rem ain poorly understood.

On the one hand, there  is no doubt that d ifferences between VCs m ay re late to 

d iffe ren ce s  in V C s ' in v e s tm en t app roach  an d /o r the  p e rfo rm ance  o f th e ir  

investm ents. On the o the r hand, ex isting  stud ies have d is tingu ished  between 

VCs, if at all, on the  basis o f 'd iffe ren tia to rs ' that are unsu itab le  prox ies for VCs' 

know ledge; or they  have em p loyed  those 'd iffe ren tia to rs ' in unsatis facto ry  ways 

in attem pting to capture  the im pact o f VC know ledge.
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For exam ple, som e stud ies have focussed on ly on the 'know ledge ' o f lead VCs o r 

on the average 'know ledge ' o f syndicates; som e stud ies have looked only at the 

VCs' 'know ledge ' overa ll or at the ir know ledge with respect to a particu lar focal 

industry; and som e stud ies have looked on ly at the 'know ledge ' o f the VCs in 

first rounds but not in later rounds.

It there fo re  seem s possib le  that som e o f the am bigu ity  in the em pirica l find ings 

o f the literature is caused by the inadeguate proxying o f VCs know ledge. Thus, it 

seem s p la u s ib le  to a rgue  tha t, if a p p ro x im a te d  m ore  a d e q u a te ly  and 

system atica lly , VCs' know ledge could help to exp la in  som e o f the am bigu ity  in 

the find ings o f ex isting  research on VCs' investm ent approach  and investm ent 

perform ance.

Furtherm ore, even when previous studies have used su itab le  VC 'd iffe ren tia to rs ' 

and m ethodo log ies, they have exam ined only lim ited aspects o f VCs' investm ent 

app roaches  and the  pe rfo rm ance  o f V C s ' investm en ts. For instance , a few  

stud ies have exam ined the im pact o f VCs' 'know ledge ' on the ir post-investm ent 

m onitoring and supporting  activ ities, but none has looked at the im pact o f VCs' 

know ledge on o ther aspects o f VCs' investm ent approach  such as the staging of 

investm ents. S im ilarly , a few  stud ies have looked at the re la tion between VCs' 

know ledge and the post-IPO  perform ance o f the ir investm ents, but v irtua lly  no 

study  has looked  at the im pact o f V C s ' 'k n o w le d g e ' on the ea rly  stage 

deve lopm ent o f the ir investm ents. Th is leaves a great deal o f scope for fu rther 

research in the area.

Based on the above conclus ions, we begin in the next chap ter to develop more 

adequate and system atic  ways of m easuring VCs' know ledge and its im pact on 

investm ent approach and perform ance.
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CHAPTER D: RESEARCH PROPOSITIONS

In the p rev ious  chap te r we concluded that, if ex tan t em p ir ica l lite ra tu re  has 

looked at d iffe rences between VCs at all, it has m ostly  used VC 'd iffe ren tia to rs ' 

that are a rguab ly  inappropria te  to serve as prox ies for VCs' know ledge, and/or 

em p loyed  th o se  'd if fe re n t ia to rs ' in too  u n sys tem a tic  w ays to cap tu re  all 

potentia lly re levant know ledge.

Th is, how ever, ra ises the question  'w hat are (m ore) su itab le  prox ies fo r VCs' 

know ledge, and what are (more) system atic ways to use them ?'.

The re fo re , in th is  chapter, we set out to p ropose w hat we be lieve are m ore 

su itab le  p rox ies and m ore system atic  ways to m easu re  V C s ' know ledge than 

have been used in m ost extant literature -  as a fundam ent for our exam ination 

of several research hypotheses that will be presented in subsequent chapters.

D.I. Deriving proxies for VCs' knowledge

Taking into account the intang ib le nature of know ledge, defin ing su itab le  proxies 

and ways to m easure VCs' know ledge clearly presents a m ajor challenge.

For th is  pu rpose  a lso  the  m ost com m on ly  em p loyed  th eo re tica l concep ts in 

research on ventu re  cap ita l are not o f m uch help. Th is  is because they e ither 

neg lect d ifferences between VCs - including d ifferences between VCs' know ledge 

- a ltogether, or do not specify the relevant know ledge in th is context.

One p laus ib le  way to approach  the above question  though  is to exam ine first 

how organ iza tiona l know ledge is deve loped -  as a precond ition  fo r develop ing 

adequate proxies fo r it.

Th is, in turn, leads us to another stream  of literature, o rgan iza tiona l learning, 

which has not yet been em ployed in the venture capita l context but prom ises to 

provide valuab le insights to the above question.65

In the fo llow ing sections, we first review  the literature on organ izationa l learning 

in general, and then see how it m ight transla te into the venture capital context.

65 In the research on venture capital, to our knowledge, only Busenitz et al. (2004) have explicitly 
referred to the literature on organizational learning. However, they don't use this concept to develop 
a proxy for VCs' knowledge.
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D.I.l. Organizational learning in a general context

The  notion  o f 'o rg an iza t io n a l le a rn ing ' has becom e a p rom inen t con cep t in 

m an agem en t re sea rch . H ow eve r, as M ille r  (1996: 485) no tes , a lthough  

organizationa l learning processes are being exp lored with increasing in terest and 

v igour, 'it  rem a ins unc lea r ju s t w hat learn ing  is, how it takes p lace and when 

and why it occurs. [...] Part o f the prob lem  is that learn ing, as portrayed in the 

lite ra tu re , is a h aphaza rd  and e c le c t ic  notion; re sea rche rs  lum p to g e th e r 

p rocesses tha t are s tr ik in g ly  d iffe ren t in th e ir  causes, e ffects, and dom ains'. 

S im ila rly , a lso  A rgo te  (1999 ) po in ts  ou t tha t the concep t o f 'o rg an iza tiona l 

learn ing ' is like an 'um bre lla ' fo r m any re lated concepts from  areas as d iffe ren t 

as econom ics, m anagem ent, and psychology.

O vera ll, th is  has led to a va rie ty  o f d e fin it io n s  o f 'o rg an iza t io n a l lea rn ing ' 

(Argote, 1999; Cyert & March, 1963; Huber, 1991; Lev itt & March, 1988; Miller, 

1996). But m ost d e fin it io n s  share  at least one key assum ption . Th is  is that 

learning im proves perfo rm ance (e.g. Hagedoorn, 1995; M ezias & G lynn, 1993). 

For instance, Fiol and Lyles (1985) define organizationa l learning as 'the process 

of im proving  actions  th rough  bette r know ledge and understand ing '. S im ilarly , 

H itt and Ireland (2000) argue tha t organ izationa l learning is 'the creation of new 

know ledge w ithin the firm  that can im prove perform ance'.

Yet, having 'd e fin ed ' o rgan iza tion a l learn ing  in th is  way, th is  still does not 

expla in  how organ iza tiona l learn ing  actua lly  occurs. From the extan t lite ratu re  it 

seem s that learn ing  can take  m any form s and occu r in m any se tting s  -  in a 

h igh ly  com p lex  p rocess, in fluenced  by a varie ty  o f facto rs  -  and in te ractions  

betw een them  -  such  as the type  o f know ledge to be learned , the un its o f 

learning, the env ironm ent in which learning takes place etc. (M iller, 1996).

W hilst there  is still little  agreem ent on the key m echan ism s o f learn ing, one of 

the m ost well estab lished  concepts in th is context is that o f 'learn ing  by doing', 

which we refer to as the key concept for our subsequent propositions.

D.I.l.a) The concept of'learning by doing'

A lready in 1936, W righ t observed  that the am ount o f labour it took  to build an 

a ircra ft decreased at a decreasing  rate as the total num ber o f a ircra ft produced, 

the cum u la tive  ou tput, in creased . Th is  observa tion  p rov ided  the bas is  fo r a 

phenom enon  tha t becam e know n as the  'lea rn ing  cu rve '.66 S im p ly  put, th is

66 The classical form of an organizational learning curve is: Yt = axt'b; or, in logarithmic form: yt = a- 
bxt, where: Yt = number of labour hours required to produce a unit of output at time t; yt = In(Yt);
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concep t asse rts  th a t o rgan iza tiona l pe rfo rm ance  in creases  w ith increases in 

experience from  previous activ ities, i.e. from  'learn ing by doing '.67 68

In the early  lite ra tu re  on the learn ing  curve , the focus  was on p roductiv ity  

increases due to learn ing  phenom ena; and m ost research  took  a 'b lack-box ' 

approach , m ere ly  focus ing  on in -/ou t-pu t re la tions but la rge ly  neg lecting  the 

underlying reasons for productiv ity  increases (Pisano, 1994).

More recent research also used other m easures for the outcom e of learning such 

as the qua lity  o f p roducts produced (Argote, 1993), or o rgan iza tiona l survival 

(Baum  & Ingram , 1998), m ain ly conclud ing that those other ou tcom es fo llow  a 

learning curve, too. Furtherm ore, som e conceptua l work has also started to 'dig 

deeper' by exam in ing  possib le  in tra-organ iza tiona l m echan ism  for perform ance 

im provem ents due to organisational learn ing.58

Overall, th is lite ra tu re  suggests  that past experience  in fluences organ izationa l 

behav iou r (M arch, 1988), and organ izationa l perform ance. Bowm an and Hurry 

(1993), for instance, note that prior investm ent and its associated  learning gives 

the firm  experience and insight into the firm 's own strengths and weaknesses, as 

well as the like lihood  o f success of a pro ject; and A rgo te  (1999) notes that 

experience  can enhance organ izationa l perform ance in th ree  d iffe ren t ways: 1) 

im p ro v e m e n ts  in th e  p e r fo rm a n ce  o f in d iv id u a l e m p lo y e e s  in c lu d in g  

m anagem en t, 2) im p rovem en ts  in the  o rg an iza t io n a l te chno logy ; and 3)

a = number of labour hours required to produce the first unit (unit cost of first unit*); b = learning 
rate; a = constant; t = time; xt = cumulative number of units produced through time period t. In 
logarithmic form the relationship is a negatively-sloped straight line with slope b, the rate of 
learning, b shows the elasticity (proportionate response) of current productivity to cumulative output 
at time t. Thus, the greater the 'experience' of the workforce the greater the unit cost reduction from 
learning; and, plotting learning against time, the curve has an upward slope.

67 Arrow (1962) built on this idea by formulating the theory as an optimising economic model of a 
monopolist manufacturer. He showed that if knowledge is approximated by cumulative output then 
to maximise profits the monopolist will at each instant in time set marginal revenue from output 
equal to the average discounted unit cost of output in the future, rather than the traditional current 
unit cost. This formulation takes into account the effect of learning on future costs via cumulative 
output (experience) and implies that the learning monopolist will produce a larger output than the 
non-learning monopolist. As a result, output will increase through time as the monopolist takes 
advantage of the cost savings from learning.

68 See, for instance: Argyris & Schon, 1978; Autio et a I., 2000; Busenitz & Barney, 1997; Daft & 
Weick, 1984, Gavetti & Levinthal, 2000; Krabuanrat & Phelps, 1998; Tversky & Kahneman, 1974; 
Weick, 1979.
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im p ro vem en ts  in th e  o rg a n iz a t io n a l s tru c tu re , rou tin e s  and m e thod s  o f 

coordination.

But, at the sam e tim e, th is literature also suggests that organ izationa l learning is 

la rge ly  based on in d iv id ua l an d /o r g roup  lea rn ing , w h ich  re su lt a lso  from  

previous experience in certa in  tasks.

For in s tance , research  in the  fie ld  o f cogn it ive  s tud ies  ind ica te s  a pos itive  

re la tion  betw een  individual lea rn ing  and perfo rm ance . Expe rienced  dec is ion  

m aker ('experts ') m ight learn to focus attention prim arily  on the key d im ensions 

and to ignore extraneous variab les (Choo & T ro tm a n , 1991; W eber, 1980); they 

create categories  o f in fo rm ation  based on a deep s tructu re  that invo lves m ore 

and s tronge r links be tw een  concep ts  (Gobbo & Chi, 1986); and they  adop t 

decision polic ies that u tilize  these  rich connections (Frederick  &  Libby, 1986). In 

short, in a g iven task, experienced  decision m aker may m ake m ore e ffic ien t and 

m ore e ffective  dec is ion s  than  inexperienced  ones (D rey fus & D reyfus, 1986; 

Nosofsky, 1987).69

Sim ilarly, also research on group learning suggests - in line w ith the 'learn ing  by 

do ing ' m odel - a pos itive  im pact o f experience. As A rgote  (1999) describes, the 

genera l pa ttern  found  on a va rie ty  o f tasks  is one o f g roup  pe rfo rm ance  

im prov ing  w ith expe rien ce  (A rgo te  et a I., 1995; G oodm an  & Leyden, 1991; 

G ue tzkow  &  S im on , 1955). G roups  becom e be tte r at sha r in g  in fo rm a tion  

(W itte n b au m , 1996) and  d e v e lo p in g  m ore  c o m p le x  u n d e rs ta n d in g s  o f 

phenom ena (G ruen fe ld  & F lo llingshead , 1993) as they gain experience . W ith 

experience, g roups a lso becom e bette r at identify ing  expertise  and who knows 

w hat and who can be coun ted  on in the g roup (L iang et a l., 1995) and at 

recogn iz ing  and accep ting  the  co rre c t so lu tion  p roposed  by a g roup  m em ber 

(Laughlin & Hollingshead, 1995).

As such, there  is little  doub t that ind iv idua l and/or group lea rn ing/know ledge is 

an im portan t in g red ien t fo r o rgan iza tiona l learn ing  to o ccu r (e.g. M ahoney, 

1995; Mezias &  G lynn, 1993; Nelson & W inter, 1982).

69 However, it should also be mentioned that the empirical support for a positive relationship between 
education of individual employees and performance at a particular task is mixed. For example, while 
there is a positive relationship between education and productivity (Corvers, 1997; Jones, 2001) and 
between education and survival (Pennings et al., 1998), there is no clear effect of education on other 
indicators of performance, namely, career progress (Wayne et al., 1999) and job attainment (Dolton 
& Vignoles, 2000). Similarly, in the entrepreneurship literature, the findings for a positive association 
between education and business startups (Bates, 1990), and between education and the discovery 
and exploitation of opportunities (Davidsson & Honig, 2003) have been mixed.
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However, less c lea r is how ind iv idua l and/o r group learn ing  actua lly  trans la te  

into organ iza tiona l lean ing. Here, the prob lem  is that because ind iv idua ls ' (and 

groups') know ledge often is tacit, d ispersed, fragm ented  and som etim es even 

con trad icto ry , fo r it to be used e ffic ien tly  by the o rgan iza tion s  it has to be 

codified in form  o f 'o rgan izationa l know ledge ' which then can becom e part o f the 

'o rg a n iza t io n a l m em o ry ' (N e lson  & W in te r, 1982). Yet, un til today , ou r 

understanding o f th is aspect is lim ited.

D im ov and Shepherd  (2004), for instance, argue that hum an cap ita l represents 

the know ledge  and sk ills  th a t ind iv idua ls  bring to an o rgan iza tion . As it is 

deve loped  th rough  both education  and personal experience , it con tribu tes to 

both the e x p lic it  and ta c it know ledge  o f the firm . H ow ever, 'a lth ough  all 

know ledge  has an exp lic it  com ponen t, persona l know ledge  is often ta c it in 

nature, re fle cting  a person 's  un ique socia l env ironm en t and past experience. 

W h ile  e x p lic it  k n ow led g e  can be a rt icu la te d , c o d if ie d , and m ore eas ily  

transm itted  across peop le  and organ izations, tac it know ledge tends to stick to 

pa rticu la r in d iv idua ls  or firm s in ways that m ake th e ir  actions  and decis ions 

d iff icu lt to rep lica te . The re fo re , as D im ov and S hepherd  (2004) po in t out, 

a lthough the basic tene t o f hum an capita l theory is that the greater the human 

cap ita l, the  b e tte r the perfo rm ance  at a p a rticu la r  task, the nature  of th is 

proposition  changes at the firm  level and in the con text o f firm s with sign ificant 

am ounts o f hum an cap ita l. Specifica lly , as it is the co lle c tive  (organ iza tiona l) 

tac it know ledge tha t m akes the organ ization  distinct, one needs to exam ine the 

extent to which ind ividual tacit know ledge is developed into a co llective one.

In sum , from  the ex tan t lite ratu re  it seem s tha t both o rgan iza tiona l behaviour 

and o rgan isa tiona l perfo rm ance  are related to experience-based  organ izationa l 

le a rn in g /kn ow ledge . The  la tte r, in tu rn , is a lso based on ind iv id ua l/g roup  

le a rn in g /k n o w le d g e . H ow eve r, w h ils t  it is no t fu lly  u n d e rs to o d  how  

in d iv id u a l/ g r o u p  le a rn in g / k n o w le d g e  t r a n s la te s  in to  o rg a n iz a t io n a l 

learn ing/know ledge, the two types o f learn ing/know ledge are not identical, and 

ind iv idua l/g roup  lea rn ing/know ledge does not au tom atica lly  lead to changes in 

organisational behaviour and perform ance.

D.I.l.b) The dichotomy between experience and expertise

So far, we have been  m a in ly  concerned  w ith  o rg an iza t io n a l learn ing  and 

know ledge in genera l. But, as we will show  in the fo llow ing , it seem s further 

appropria te  to look in m ore detail at the d iffe ren t types o f know ledge, nam ely 

general experience and specific expertise.
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To begin w ith, it is often assum ed that specific  expertise in certain activ ities is o f 

prim e im portance fo r learn ing  to occur. For exam ple, the concep t o f absorptive 

capacity assum es that the ab ility  to learn is facilitated by the am ount o f previous 

know ledge in a pa rticu la r fie ld; i.e. the m ore one knows abou t a certa in  area, 

the eas ier it is to learn m ore in th is area (Cohen & Lev in tha l, 1990). Into th is 

d irection also po in t Lev in tha l and March (1993), who note that those w ith more 

industry  experience  tend to deve lop  decis ion  ru les or s im p lifica tions  to identify  

the 'ru les  o f the gam e'; and ex ten s ive  experiences  a lso tend to encourage  a 

sense o f specia lisation  or perce ived com petency. As a consequence, it is argued 

tha t the p rim ary  ro le  o f the firm  is the in teg ra tion  o f e ffic ien t, spec ia lized  

know ledge (Conner &  Prahalad, 1996).

How ever, th e re  is a lso  reason  to be lieve  th a t spe c ia liza t io n  is not a lw ays 

benefic ia l, at least not beyond a certa in  level. Into th is d irection  po in ts som e 

lite ra tu re  in the  area o f cogn it ive  and dec is ion  stud ies, wh ich  ind ica te s  that 

prev ious expe rience  o f individuals not in de fin ite ly  im proves dec is ion -m ak ing  

p ro cesses  and p e r fo rm an ce . T h is  m igh t be because  d e c is ion  m ake r are 

bounded ly  ra tiona l (C ye rt & M arch , 1963). Th ink ing  in deta il abou t various 

dec is ion  crite r ia  requ ires  a g rea t deal o f cogn itive  e ffo rt -  m uch m ore than 

p roceed ing  on the bas is  o f an 'ove ra ll im p re ss ion ' o f ava ilab le  data. Thus, 

decis ion m aker -  pa rticu la r ly  if they  are very specia lized  - m ight sh ift tow ards 

au tom atic  process ing; they devote less effort to system atica lly  eva luating  each 

com ponent facto r and respond instead to a 'gesta lt' -  an overa ll o ften  'gu t level 

im p re s s io n ' o f a v a ila b le  in fo rm a t io n  (Z a ch a ra k is  &  S h e p h e rd , 2001 ). 

Furtherm ore , spec ia liza tio n  m ight a lso lead to various b iases in the d ec is ion -

m aking p rocesses (F iske &  Tay lor, 1991); and experienced decis ion m aker tend 

to rely on various heu ris tics  and o ther form s of m ental shortcu ts  to the sam e 

exten t as those  lack ing  experience . A lso, as Shepherd  et al. (2003) suggest, 

w ith  h igh leve ls  o f e xp e r ie n ce , d ec is ion  m aker m ay becom e in c re a s in g ly  

susceptib le  to the p itfa ll o f cogn itive  and mental ruts. The ir  though ts m ay tend 

to becom e increas ing ly  channe lled  by the ir past experience. Such e ffects  may 

make it m ore d ifficu lt fo r them  to recogn ize new variab les or to notice  that the 

s itua tion  has changed  and thus requ ires  new app roaches  (Shepherd  et al., 

2003). Furtherm ore, pa rticu la rly  specia lized  dec is ion-m aker seem  m ore like ly to 

su ffer from  overcon fidence  (F ishhoff, 1982; Oskam p, 1982) and 'ove r-fitt ing ' the 

world by draw ing conc lus ions  based on small sam ples o f experience  (Mahajan, 

1992) and over-genera liz ing  from  them  and they may be less likely to engage in 

coun terfactua l th ink ing  (con tem p la ting  'w hat m ight have been'; Roese, 1997), 

fa iling  to atta in  im portan t in s igh ts  into how perfo rm ance in va riou s  s itua tions
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can be im proved in the future. Thus, experienced decis ion  m aker may becom e 

increasing ly  trapped in current m odes o f thought and m ay fail to develop better 

decision polic ies that can im prove future perform ance (Shepherd et al., 2003).

Into a s im ila r d irection  a lso point research on group learning, which has shown 

that experience  o f groups in particu lar tasks likely but not necessarily  im proves 

learning and perform ance of the groups or the whole organization; and there are 

som e im portan t exam p les where groups m ake very poor decis ions. Th is is often 

attributed  to a phenom enon  called 'g roupth ink '. Som e suggest that experience 

can reduce the tendency  of groups to engage in the g roup th ink  phenom enon 

(Jan is, 1972). How ever, o thers argue that g roups w ith both experience  on a 

s im ila r  ta sk  (ta sk  e x p e r ie n ce )  and e x p e r ie n ce  w o rk in g  to g e th e r  (team  

experience) perform  m ore poorly  than the ir coun terparts  lack ing both types of 

experience  - because o f the ir tendency to focus on in fo rm ation  that m em bers 

hold in com m on ra ther than d iscuss un ique in form ation  that d iffe ren t m em bers 

possessed  (K im , 1997). S im ila rly , Katz (1982) found  an inverted  U-shaped 

re la tionsh ip  between group 'longev ity ' (average am ount o f tim e group m em bers 

had worked together) and the perform ance o f R&D groups. Perform ance in itia lly 

increased and then decreased with increases in the average group experience. 

For these R&D groups, the best perform ance occurred w ith between two to four 

years o f experience. In itia lly, perform ance im proved as group m em bers learned 

how to com m un ica te  and coord inate  the ir activ ities. The  observed decrease in 

perform ance at high levels o f experience was attributed to the groups becom ing 

too inward ly  focused and not interacting w ith or learning from  external sources. 

As Argote (1999) suggests, these results underscore both the benefits and costs 

o f e xp e r ie n ce . In c re a se s  in e xp e r ie n ce  can en han ce  g roup  p e rfo rm ance  

s ign ifican tly  by p rov id ing  g roup m em bers w ith oppo rtun it ie s  to learn how to 

w ork  to g e th e r e ffe c tiv e ly . If in creases  w ith expe rience  are a lso  assoc ia ted , 

how ever, w ith  b ecom in g  iso la ted  from  ex te rn a l so u rce s  o f know ledge , 

perform ance decrem ents can occur. As a consequence, A rgote  (1999) notes that 

having g roup  m em bers  w ith d iffe ren t expe rtise  can be an im portan t p re -

condition fo r groups to learn and perform ance to improve.

In add ition , a lso on the organizational level, th e re  is sa id  to be a tension  

betw een  exp lo it in g  old com pe tenc ie s  and exp lo ring  new  poss ib ilit ie s; and 

m a in ta in ing  the righ t ba lance between exp lo ita tion  and exp lo ra tion  is key to 

o rgan iza tiona l surv iva l and prosperity  (March, 1991). Too  m uch em phasis on 

exp lo ita tion  can lead an organ iza tion  to fall into a 'com petency  trap ' (Lant & 

Mezias, 1990; Lev it & March, 1988) whereby it persists in a strategy it perfected
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that may no longer be optim al. Too much em phasis on exp lo ration , in contrast, 

can lead to a lack of depth or d istinctive com petence for a firm.

The re fo re , it seem s, the re  is a d icho tom y betw een  spe c ia lis t and gene ra lis t 

know ledge. A lthough  spec ia lized  know ledge m ight be benefic ia l in genera l, it 

m ight be o f less va lue  if it does not co inc ide  w ith at least a certa in  level o f 

general know ledge. To app ly  specia lis t know ledge there is a need fo r breadth of 

know ledge and not ju s t depth  o f know ledge. The spec ia lis t m ay often  not fu lly  

recogn ize the va lue o f his know ledge or how to turn that know ledge into profit. 

The  ab ility  to re co gn ize  the  va lue  and the  op p o rtun ity , i.e. the  ab ility  to 

recogn ize  how to e xp lo it spec ia lized  know ledge and c rea te  w ea lth  o ften  will 

depend on the ava ilab ility  o f know ledge breadth. The breadth of know ledge can 

help identify ing w here the know ledge specia lis t has im perfections tha t keep him 

from  obta in ing profit or generating wealth (Kirzner, 1973).

F in a lly , it sh ou ld  a lso  be m en tion ed  th a t, s im ila r  to  in d iv id u a ls ,  a lso  

organ izations are prone to 'fo rge t' what they have learned (Argote, 1999). W hilst 

th is  m igh t no t su g g e s t a n ega tive  im pact o f too  m uch sp e c ia liz a t io n , it 

neverthe less ind ica tes that experience  and/or expertise  tend to 'exp ire ' at least 

to some degree over time.

In sum, from  the genera l lite ratu re  on organ izationa l learning and know ledge, it 

seem s that one w ay by w h ich  o rgan iza tion s  deve lop  know ledge  is based on 

'learn ing  by do ing ' - both on the ind iv idua l, group, and o rgan iza tiona l level. In 

th is  con tex t, fu r th e rm o re , p a rt icu la r ly  spe c ia lized  expertise m igh t lead to 

increases in e ffic iency  and/o r effectiveness; but general experience is likely to be 

of value, too.

D.I.2. Organizational learning in the VC context

With view to the above, it m ust be em phasized that our overall understand ing of 

o rgan iza tiona l le a rn in g /kn ow led g e  is still very  lim ited. O n ly  in recen t years 

resea rch  began  to  fo cu s  on the  u nde rly ing  m e ch an ism s  in m ore  deta il. 

Furtherm ore, m ost o f its in s igh ts  so fa r were derived from  stud ies on m ature 

firms. In contrast, little  is known about how sm a lle r and/or younger firm s learn; 

and hard ly anyth ing  is know  abou t how  VCs learn, and how th is  m ight im pact 

the ir behaviour and/or perform ance.

Lockett and W righ t (2001: 389), fo r instance, po in t ou t tha t w h ils t 'the re  is 

extensive research on the in form ation  used by venture cap ita l firm s in screen ing 

potentia l investm ents [...] the re  is little  in form ation  on the p rocesses by which 

venture  cap ita l firm s acqu ire  in fo rm ation  and the sources o f th is  in form ation '.
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Pointing into a s im ila r d irection, Shepherd and Zacharak is (2002) note that there 

has been no research on how VCs learn.

Neverthe less, as we will describe in the fo llow ing, it seem s p lausib le  to propose 

that the basic p rincip les of 'learn ing  by do ing ' described above, also hold in the 

venture capita l context.

D.I.2.a) The concept of'learning by investing'

To begin w ith, it seem s p lausib le  to assum e that VCs - as other firm s too - learn 

from  the ir past experience. However, g iven the usua lly  lim ited age and size of 

m ost VC firm s, when being in terested  in VCs' know ledge  and learn ing , an 

obv ious question  to ask is: what know ledge, if any, is m ore im portant that o f 

individual investm ent m anagers or that o f the whole VC firm?

In th is context, there  is little doubt that the know ledge of ind iv idual investm ent 

m anagers, w h ich  m igh t be based on th e ir  edu ca tiona l an d /o r p ro fess iona l 

experience, is im portant. For instance, a VC investing  in the IT or the biotech 

secto r is like ly  to have a better understand ing of the underly ing  techno log ies, 

p rob lem s and oppo rtun it ie s  if he has stud ied  the pa rticu la r area. Th is m ight 

fa c ilita te  the  VC 's  screen ing , eva luation , and due d ilig en ce  activ ities; and it 

m ight a lso allow  him , at least to som e degree, to pass on som e 'va lue-added ' 

know ledge to the investee company.

Jaaske la in en  et al. (2003: 18), for instance, note that, 'the  experience  and 

operations o f a venture  capita l firm  are em bodied to its partners and due to the 

know ledge  in ten s ive  na tu re  o f the work, tasks  are g ene ra lly  non-d iv is ib le . 

M anag ing  partners  are the key con tact between the  VC  partnersh ip  and the 

portfo lio  com pany '. S im ilarly , a lso D im ov and Shepherd  (2004) argue that VC 

firm s typ ica lly  consist o f a small num ber o f people (the partners o f the firm ) who 

have great dea l-m aking  and va lue-add ing skills, and who have typ ica lly  entered 

the VC industry  a fte r extensive  experience in o ther industries. In th is context, 

the sam e authors fu rthe r point out that theory posits that ind iv idua ls with more 

or h ighe r q ua lity  hum an cap ita l ach ieve  h ighe r p e rfo rm ance  in execu ting  

relevant tasks.

However, som e scho la rs  a lso argue that the ind iv idua l investm en t m anagers' 

know ledge m ight not necessarily  be a guarantee fo r the firm 's success. Kram er 

(1984), for instance, notes that 'venture  cap ita l firm s tend to h ire very bright 

guys ou t o f g radua te  schoo ls  in th e ir  late tw en ties, sm art as hell and hard 

working [...] Every Venture  guy th inks he is a stra teg is t [...] So m any of them
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have been educated  in the tw o or three top business schoo ls that they all th ink 

alike -  not necessarily  correctly , but a like ' (cited in Bygrave, 1987: 153).

In th is context, it m ight a lso be argued, that m any VC  investm ents operate  at 

the fo re fron t o f h igh -techno logy  sectors (after all, th is is why VCs are interested 

in them ). Th is, however, cou ld  m ean tha t ind iv idua l VCs' educa tiona l/academ ic 

background in a certa in  fie ld  is like ly to becom e rap id ly  ou t-dated , particu la rly  

when com pared  to the sc ien tis ts  w ork ing  on cutting  edge te chno logy  in an 

en trep reneu ria l v en tu re . Fu rthe rm ore , the VC bus iness  is sa id  to be very 

in terd isc ip linary o riented, invo lv ing know ledge from  a varie ty  o f d iffe ren t areas - 

such as sc ience , te chn o logy , finance , m arketing , and m anagem en t - wh ich 

cannot be studied as one s ing le  academ ic subject.

The re fo re , not w ith s tan d in g  the fa ct tha t a re le van t e d u ca tio n a l/a ca d e m ic  

background in ce rta in  a reas m ight be help fu l fo r an ind iv idua l VC, the re  is a 

com m on say ing  th a t the  ven tu re  cap ita l bus iness  is an 'a rt ra th e r than a 

science', which has to be acqu ired  over tim e not by study ing by doing it -  very 

much in an 'app ren ticesh ip ' m anner (Gorm an & Sah lm an, 1989). But even with 

considerab le  experience  in the VC  business, it still will be d ifficu lt fo r ind iv idual 

VCs to cover the full b readth  and depth of the re levant know ledge to m ake the 

appropria te  dec is ions and to undertake the re levant activ ities. As such, he still 

w ill have  to c lo se ly  co o p e ra te  w ith  o th e r exp e rts  w ith in  o r o u ts id e  h is 

organ ization . Th is  cou ld  a lso exp la in  why even d iffe ren t VC  firm s co-opera te  in 

form  of syndicates.

Therefore, and not w ithstand ing  the possib le  re levance o f ind iv idua l investm ent 

m anagers' past (educa tiona l or p ro fess iona l) experience, the re  are reasons to 

be lieve that VC  learn ing  (a lso) occu rs on an organ iza tiona l level; and several 

scholars support th is  assertion . In th is context, it should a lso be referred to the 

above-m en tioned  study  by Bo ttazz i et al. (2004) who exam ine  the  re la tion  

betw een  V C s ' d eg ree  o f sp e c ia liz a t io n  - on both the  overa ll firm  and the 

ind iv idua l p a rtne r level - and V C s ' invo lvem en t in th e ir  po rtfo lio  v en tu re s .70

70 Bottazzi et al. (2004) approximate VCs' degree of 'specialization' on the firm level by several 
'organizational' variables such as 1) 'type' (dummy variables indicating whether the VC firm is 
independent, bank-related, corporate-related, or public), 2) 'size' (funds under management), 3) 
age, 4) market focus (dummy variable for exclusive focus on venture capital deals), and 5) 'deal 
focus' (number of investments per partner); and they approximate VCs' degree of 'specialization' on 
the Investment m anager level also by several 'human capital' variables (operationalised as a) the 
average for all partners in a firm, and b) for the specific partner responsible for a particular 
investment under consideration) such as 1) 'venture experience' (years in VC industry), 2) 'business
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These au thors find that - when exam ined separa te ly  - specia lization  on the level 

o f both the  VC  firm  and the VC pa rtne rs  is p o s it iv e ly  re la ted  to g rea te r 

invo lvem ent in portfo lio  ventures. However, the e ffects  seem  stronger fo r the 

specia lization  on the firm  level than for those on the ind ividual partner level; and 

when both the firm 's  and the ind iv idua l partner's  spec ia liza tion  are included 

s im u ltaneous ly  in the m odels, the partners ' hum an cap ita l still m atters, but it 

does not add m uch to the exp lana to ry  pow er o f th e ir  m ode ls regard ing  the 

invo lvem ent of VCs in the ir investee com panies.

Thus, a few  scho la rs  suggest that also in case of VCs there  shou ld  be learning 

curves e ffects  to be observed  on an organ iza tiona l level, wh ich are based on 

prev ious experience , i.e. on 'learn ing  by investing '. Sah lm an (1990: 500), for 

instance, argues that

'[...] learning-curve effects are often significant to a venture capital 

management company [...]. Venture capitalists and their support staffs 

benefit from learning-curve effects as they become adept in dealing with 

each other and with other resource suppliers, such as law firm, accounting 

firms, investment bankers, and management recruiting firms. They cultivate 

a deal flow based on networks of contacts and relationships. The venture- 

capital organization develops a reputation that has economic value. The 

ultimate effect is to make the firm more efficient as time passes and 

experience accumulates.'

In add ition , Sah lm an (1990: 501) a lso notes tha t lea rn ing -cu rve  e ffects can 

expla in  why the sam e VCs create m ultip le funds over time: 'keep ing the venture 

capital m anagem ent com pany in ex istence preserves the learning that has taken 

p lace'. Fu rtherm ore , it shou ld  a lso be m entioned tha t VC  firm s often have a 

longer 'h isto ry ' in the business than the ir individual em p loyees.71 In th is context, 

Hochberg et al. (2004) argue that -  since VC funds have a lim ited life whilst the 

VC  firm s  m anag ing  th ose  fund s  have no p red e te rm ined  life span  -  it is 

reasonab le  to assum e that 'the experience acquired in the running o f one fund 

ca rr ie s  over the firm 's  next fund ' (con sequen tly , the  au tho rs  m easu re  VC 

experience  on the level o f the VC parent firm  ra ther than the VC  fund level). 

Kap lan  and S ch o a r (2003 ), fu rth e rm o re , p rov ide  conv in c in g  ev idence  of

experience' (experience in finance, accounting, consulting, legal, and industry), and 3) 'science 
education' (business, humanities, engineering/science, law and social sciences).

71 Gorman and Sahlman's (1989) survey of 43 VC firms, for instance, shows that the average/median 
experience of the investment managers in those firms was about 7.4/5.0 years, whilst the firms 
themselves had an average/median age of 13.9/13.0 years.
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persis tence  in re tu rns across  a sequence  o f funds m anaged by the  sam e VC 

firm s, w h ich  a rg u ab ly  h ig h lig h ts  the im po rtance  o f in v e s tm en t sk ills  and 

experience. A t the sam e tim e, Kaplan et al. (2004) argue that adapting  certain 

investm ent approaches (such as US-sty le contractual provisions) 'takes tim e and 

effort' or 'fixed costs o f learn ing '. As such, there are reasons to believe that VCs 

learn, also as organ iza tions, over tim e and based on the ir prev ious investm ents. 

Cressy (2004a, 2005a) fo rm a lizes th is idea. He derives a m odel o f the VC  as a 

learning organ ization , which is based on VC 'learn ing  by doing investm ents ' a la 

Arrow  (1962) and on Jovanov ic 's  (1982) view  of en trepreneursh ip  as a Bayesian 

learning experim ent. He env isages learning by doing in the VC firm  occurring  as 

a resu lt o f investm ent; and a VC 's experience  there fo re  cou ld  be prox ied  by 

cum ulative num ber of his investm ents to date.72 Pointing into a s im ila r d irection, 

D im ov and Shepherd  (2004) argue that because VC investm en ts  are often in 

em erg ing  industr ie s, th e ir  success is in fluenced by th e ir  ab ility  to accum u la te  

new  know ledge , w h ich , in tu rn , is d epen den t upon the  ex is t ing  s to ck  of 

knowledge.

Thus, from  the above, it seem s reasonab le  to assum e tha t experience  -  based 

on previous investm ents - p lays (a lso) an im portan t role in the ventu re  capita l 

context, arguab ly  m aking the num ber o f VCs' previous investm ents a valid proxy 

for their know ledge.

D.I.2.b) Experience vs. expertise in the venture capital context

Referring  back  to ou r d iscuss ion  on o rgan iza tiona l lea rn ing /know ledge  in the 

general context, it seem s w orthw h ile  to look not on ly at the quantita tive  aspects 

of (VCs) know ledge but a lso on the qua litative aspects.

72 Here, Cressy (2004a) explains that, in Bayesian terms, inexperienced decision maker have 
dispersed posterior estimates and as a result may judge themselves to be good or bad "too early'. 
However, prior estimates are updated over time according to experience (observation) and the 
estimate of the mean becomes more precise as more observations are added. In the limit the true 
value of the parameter is known with probability one. In the VC context, for instance, it seems 
reasonable to assume that both the VC's perception of the risk associated with an investment and his 
investment approach - as well as ultimately also the outcome of his investment - depend on his 
(perception of his own) ability to assess the 'true' potential of the investment (i.e. to make the right 
investment decision), to safeguard against potential problems, and/or to actively contribute to the 
successful outcome of the investment. Thus, Cressy (2004a) argues that whilst the costs of an 
investment are simply the current interest foregone, the returns to an investment are spread out 
over future time. This occurs because additional current expenditure raises the stock of knowledge 
not merely next year but for all future years. This in turn increases the chances of the VCs’ 
investments performing increasingly better in future periods.
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Shepherd  e t al. (2003), fo r instance , po in t ou t tha t 'e xpe rien ce ' in the VC 

industry com prises d iffe ren t types o f experience that m ight resu lt from  investing 

in start up ventures in general and/or by investing in startup ventures o f specific 

stages of d eve lopm en t and in certa in  sectors. S im ila rly , D im ov and Shepherd 

(2004) note tha t in con texts  where firm s possess large quan tit ie s  o f hum an 

capita l, d iffe rences in quantity  may m atter less than d ifferences in quality: the 

nature o f VCs' tac it know ledge may be d istingu ished less by the am ount than by 

the domain.

Therefore, and build ing upon our d iscussion  of the d ichotom y between general 

experience  and spec ific  expertise  fu rthe r above, one m ight ask: what, if any, 

type o f VC  know ledge  is m ore re levan t in the VC context, the  VCs' general 

experience in financ ing /m anag ing  en trep reneuria l ven tu res  overa ll or the VCs' 

specific expertise w ith view  to a certain venture under consideration?

As we will see in the fo llow ing, there are argum ents fo r the im portance o f both, 

VCs' specific expertise and VCs' general experience.

Value of VCs' specific expertise

To begin w ith, severa l scho lars suggest that VCs specific  expertise  m ight play a 

pa rticu la r ly  im portan t role, for instance, w ith v iew  to th e ir  pre- and/or post-

investm ent activ ities, and also the perform ance of the ir investm ents.

Som e au tho rs  em p h as ize  the  im po rtan ce  o f s p e c ia lis t  know ledge  fo r the 

id en tif ica tio n  and eva lua tion  o f inves tm en t cand ida tes . T yeb jee  and Bruno 

(1984), for instance, note that VCs typ ica lly  have sm all staffs. As a result, these 

firm s m ust screen the re la tive ly  large num ber of poten tia l dea ls ava ilab le  and 

consequen tly  invest on ly  in a fraction  o f the dea ls b rough t to th e ir  attention. 

The ir screen ing  criteria  there fo re  usually reflect a tendency to lim it investm ents 

to areas w ith wh ich the VC  is fam iliar, particu la rly  in term s o f the technology, 

p roduct and m arke t scope o f a venture. A lso  Byg rave  (1987) a rgues that, 

assum ing VCs concentrate  on what they do best, m ore expertise  in certain types 

of investm ents shou ld  fa c ilita te  the screen ing  and m on ito ring  p rocesses as it 

a llow s the VC  to bette r assess the potentia l o f investm en t opportun ities , the 

cu rren t and fu tu re  com petito rs , and /o r the th rea ts  o f p roduct substitu tion . 

O vera ll, B yg rave  (1987: 153), th e re fo re  suggests  th a t 'e xpe rtise , espec ia lly  

in d u s try -sp e c ific  know ledge  on m arkets and te chno logy , is an im portan t -  

p e rhap s  the  d o m in a n t -  d e te rm in an t o f v en tu re  c a p ita lis ts ' in ve s tm en t 

behaviour'. S im ilarly, Gom pers and Lerner (2001a: 44) argue that:

95



Sven Remer - Smart Money September 2005

'Specialised knowledge lets a venture capital firm gauge an opportunity's 

promise. For example a healthcare venture firm will know how to discover the 

number of potential patients affected by a particular disease, estimate the 

cost of conventional treatments to combat that disease, assess the potential 

of alternative treatments [...] [and] specialized knowledge also supports the 

due-diligence and screening process in other ways. Once a venture group 

develops a track record of identifying hot opportunities in particular 

industries, entrepreneurs with promising ideas for that market segment will 

flock to that firm to present their business propositions. This ability to attract 

a steady stream of business plans in a particular area has several key 

benefits. The venture capital firm will likely be the first to see all the best 

deals, and can thus evaluate those proposals gassings alternative 

investments as such; the firm will likely capture most of the 'big fish'. [...]

The steady stream of business plans lets the venture group keep its finger on 

the pulse of the market place. The firm thus accumulates better information 

than any other market player'.

Also Sorenson  and S tua rt (2001) po in t out that a VC 's prio r expe rience  in a 

particu lar industry  shou ld  a ffect the extensiveness of his contact netw ork am ong 

entrepreneurs and o ther investors in that industry. This, in turn, shou ld  facilitate 

the iden tifica tion  o f new  inves tm en t opportun ities , add ing fu rthe r to the VCs' 

spec ia liza tio n . A t the  sam e tim e, expe rience  m ay a lso  hone V C s ' ab ility  to 

app ra ise  po ten tia l in ves tm en ts . As they  eva lua te  m ore bu s ine ss  p lans and 

d ire c t ly  o b se rv e  m o re  e a r ly -s ta g e  com p an ie s , V C s m ay ga in  a b e tte r 

understand ing  o f the fa cto rs  that lead to success and fa ilu re  in genera l and 

w ithin a particu lar industry. Th is, fina lly , m ight also enhance the ir com petence in 

recogn izing the signs tha t forew arn  o f prob lem s at the com pan ies in wh ich they 

invest, and in co rre spond ing  a c tiv it ie s  such as w riting  e ffe c tive  con tracts  to 

m in im ize prob lem s. W ith focus  on VCs' dec is ion-m ak ing  accuracy, Shepherd  et 

al. (2003) fu rthe r add tha t 'expe rienced  dec is ion -m akers  in a g iven  task  may 

indeed utilize superio r dec is ion  p rocesses re lative to those w ith less experience, 

and, by ex trapo la tion , th a t VCs m ay becom e m ore accu ra te  in choosing  the 

'r ig h t ' com pan ie s  as th e ir  expe rien ce  increases '. VC s ' in tu ition , the au thors 

suggest, deve lops a fte r m aking num erous venture investm ent decis ions. Indeed, 

Shepherd  e t al. (2003), in an expe rim en ta l se tting , find  th a t fo r  re la tive ly  

inexperienced  VCs, in creas ing  experience  is assoc ia ted  w ith im provem en ts  in 

re liab ility  and perfo rm ance  re la tive to a benchm ark model. D im ov and Shepherd 

(2004) fin a lly  note  th a t one  o f the  key fa c to rs  co n tr ib u tin g  to V C s ' risk 

perception is prob lem  dom ain  fam iliarity: there  is less perce ived risk in fam ilia r 

dom ains than in unfam ilia r ones.
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Other au thors fu rthe r point out the re levance of specific  expertise  for VCs' post-

in ves tm en t monitoring and supporting activities. Barry  et al. (1990), fo r 

instance, suggest that the VCs' specia lized  industry  know ledge, com bined with 

the ir p riv ileged position  as corporate insiders, should fac ilita te  the ir m onitoring 

ro le. F ie t (1995a), fu rth e rm o re , note tha t because  VCs o ften  focus  th e ir  

investm ents on se lected  industries, they are experts in the eva luation o f m arket 

risk; and the ir industry  experience seem s to be an im portant factor affecting the 

transfer o f specific , learned in form ation  from  VCs to th e ir  portfo lio  com panies. 

Sap ienza et al. (1996), fu rthe rm ore , argue that VCs w ith industry  expertise  

appear to add m ore value. In an em pirical study, these authors find that VCs in 

the US and the UK (the tw o coun tries  o f g rea test VC expertise ) were m ost 

invo lved in th e ir  ven tu res  and they be lieved  to add the  m ost value. VCs in 

France appeared  to be the least involved and be lieved to add the least value. 

Sorenson  and S tua rt (2001) fu rthe r po in t out tha t a lso e ffe ctive  m on itoring  

requ ires  in s ig h t into the link betw een  e ffo rt and ou tcom e, w h ich  p ractice  

cu ltivates. Thus, know ledge regard ing the target's  industry  shou ld  allow  the VC 

to oversee  investm en ts  m ore e ffic ien tly  and m ore e ffective ly , in part because 

industry experience enhances the VC 's ab ility  to recogn ize s igns of troub le at an 

early stage. In add ition , the authors suggest, greater expertise  may make the 

VCs' adv isory function  m ore valuable, since m ore experience in the target firm 's 

industry shou ld  enab le  the VC to provide m ore industry  specific  expertise. Into 

th is d irection also points Flsu (2003: 7-8), who assum es that:

'[...] as a venture capitalist gains more investment experience in a particular 

sector, he or she is more likely to acquire the expertise needed to help 

startups in their portfolio acquire resources for successful development [...].

In addition, VCs acting as information brokers may assist a startup in 

business development in different ways depending on the stage of the 

enterprise'.

Finally, Chang (2004) suggests  that VCs w ith a pa rticu la r reputation  fo r the ir 

experience in certa in  industries could be of va lue in the post-investm ent phase 

fo r investm ent com pan ies in those industries because they ease access to other 

resource prov ider such as the public m arkets at IPO.

Value of VCs' general experience

Not w ith s tand ing , the  like ly  im portance  o f VC s ' spe c ific  expe rtise , severa l 

scholars suggest that also the VCs' general experience should be valuable.

Gom pers and Lerner (2001a) for instance, point out that fo r a VC focussing on a 

s ing le industry  could m ean substantia l risk if the industry  m oves out of favour.
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Sorenson and S tuart (2001: 1558), furtherm ore, argue that a lthough one m ight 

expect stronger experience  e ffects when venture cap ita lists  cons ide r investm ents 

w ith in  the sam e indu str ie s  as th e ir  p rior investm ent, one can a lso expect a 

positive im pact o f a VC 's  investm en ts  in o ther industries. For exam p le, som e 

aspects of m on itoring  m ight regu ire know ledge specific  to a pa rticu la r industry, 

but others shou ld  app ly  gene rica lly  to the m onitoring o f any bus iness venture. 

S im ilarly , a portion  o f the eva luation  of any en trep reneu ria l ven tu re  invo lves 

aspects  o f the bus iness  p lan and the capab ilit ie s  o f the  found ing  team  not 

specific to any particu la r industry. W ith a focus on the eva luation  o f investm ent 

cand idates, Shepherd  and Zacharak is  (2002) po int out tha t VCs opera te  in an 

in fo rm ation  rich and h igh ly  unce rta in  env ironm en t tha t s tra in s  in fo rm ation  

processing  capab ilit ie s , invo lves high leve ls o f em otion, and im poses extrem e 

tim e  con s tra in ts , w h ich  m igh t in c rease  the o ccu rren ce  o f h eu r is t ics , and 

associated  p rob lem s such as m ind set or group th ink. Indeed, Shepherd  et al. 

(2003), find - in an experim enta l setting - that fo r re la tive ly  inexperienced  VCs 

in c reas ing  e x p e r ie n ce  is a s so c ia te d  w ith  im p ro vem en ts  in re lia b ility  and 

perfo rm ance; but beyond  a spe c ific  po int, fu rthe r ga ins in e xp e r ie n ce  are 

associated w ith actual reductions in re liab ility  and perfo rm ance.73 As the authors 

suggest, the  reason  fo r the dec lin e  in dec is ion  e ffe c t iv en ess  m igh t be that 

beyond the op tim um  point, VCs m ight begin to re ly  on au tom atic  in form ation  

p rocess ing  to such  an ex ten t th a t they  becom e in c re a s in g ly  su scep tib le  to 

various sources o f cogn it ive  error. Instead o f eva lua ting  all o f the  p ieces of 

in form ation  su rround ing  the proposed venture, experienced  VCs m ay focus on 

those characte ris tics  tha t m atch past successes or fa ilu res. As a consequence, 

Shepherd  e t al. (2003 ) sug g es t th a t 'one  im po rtan t key to im p rov ing  an 

experienced VCs' decis ion  process m ay lie in som ehow  inducing them  to process 

in form ation  abou t new  ven tu res  system atica lly  instead o f au tom atica lly . Th is 

m ight be accom p lished  by som ehow  inducing  them  to ope ra te  ou ts ide  th e ir  

'com fo rt zone ' -  ou ts ide  the  rea lm  o f know ledge w ith w h ich  they  are m ost 

fam iliar. For instance, Shepherd  et al. (2003) suggest, if a VC  has spent a career 

focusing on b io techno logy deals, have that person take a lead on the new est b2b 

In ternet p rospect. There , the  au thors argue, it is less like ly  tha t the VC will

73 At the same time, Shepherd et al. (2003) acknowledge that their study only investigated 
'experience' in the VC industry. But within this general form of experience are experiences with 
portfolio companies at specific stages of development and certain industries. The authors suspect 
that also those experiences follow a curvilinear pattern with respect to their impact on decision 
accuracy, but they admit that this remains an empirical question and further research could also 
compare the optimal industry experience with these other more specific types of experience.
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quickly reach a 'firs t im press ion ' that will bias the overa ll decision. Instead, they 

m ay be m ore inclined to look at the com ponen t parts o f the decis ion and then 

recom bine num erous sm all decis ions into an overall invest or not invest decision. 

Finally, Hsu (2004: 5) argues that if 'VCs are active in a range o f activ ities and 

functions that span industria l segm ents, they are likely to be aware of the threat 

and opportun ities  in th is  business environm ent; and they can there fo re  act as 

in fo rm ation  in term ed ia ries; and each add itiona l investm en t ex tends the VC 's 

network of in form ation and contacts.

In sum, from  the above it seem s p lausib le to argue that VCs' specific  expertise is 

like ly  to be p a rt icu la r ly  im po rtan t fo r  th e ir  in ve s tm en t app roach  and the 

perform ance o f the ir investm ents; but there are also reasons to believe that VCs' 

general experience is o f relevance, too.

D.II. Propositions for proxies for VCs' knowledge

Based on the above review  of the literature, in th is section, we develop several 

propositions fo r w hat we believe are m ore su itab le  prox ies and ways to m easure 

the im pact o f VCs' know ledge than have been used in m ost extant literature.

To begin w ith, from  ou r rev iew  of the lite ra tu re  so far, it seem s p lausib le  to 

propose tha t VCs' knowledge can make a difference - both for VCs' investment 

approach and for the performance of VCs' investments.

However, it is also ev ident that VCs' know ledge could be related to all features in 

the VCs' investm ent approach  (i.e. from  the orig ination  to the ex iting of deals), 

wh ich, in turn, cou ld  be -  ind iv idua lly  and/or in com b ina tion  -  re la ted to the 

perform ance o f VCs' investm ents.

W ithin the scope o f our pro ject though, it is clearly  im possib le  to exam ine all the 

poss ib le  ( in te r-) re la tions. As a consequence , we focus  on th ree  separa te  

research hypotheses  fo r our large sam ple ana lyses in the th ree chapters after 

the next, w here will describe the rationales behind those hypotheses in detail. At 

th is  point, we sha ll lis t these  th ree  hypo theses  (in th e ir  sho rt vers ions) to 

facilitate the understand ing of our subsequent d iscussions:

HI. There is a relation between VCs' knowledge and the syndication of VCs' 

investments

H2. There is a relation between VCs' knowledge and the staging of VCs' 

investments

H3. There is a relation between VCs' knowledge and the performance of VCs' 

investments
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From these hypotheses it is ev ident that the dependent variab les in our d ifferent 

ana lyses vary. A cco rd ing ly , we will deal w ith them  la ter on, in the Chapte rs on 

the individual hypotheses.

By contrast, the 'theo re tica l' (independent) variab les in our research hypotheses, 

nam ely the prox ies fo r V C s ' know ledge, are c lose ly  related. There fore , to avoid 

too m uch rep e tit io n  in the  sub seg uen t chap te rs , we w ill dea l w ith  these  

theore tica l va riab le (s) up fron t, and re fe r back to our d iscuss ion s  here  in the 

subsequent chapters.

At th is point, it is essentia l to note tha t d iffe ren t research  hypotheses involve 

d iffe ren t leve ls o f ana lys is , wh ich  requ ire  d iffe ren t v a ria tion s/agg rega tion s  of 

(the proxies for) VCs' know ledge. Th is resu lts from  the fact that m any ventures 

rece ive fund ing  not from  an ind iv idua l VC on ly but from  a synd ica te  o f VCs, 

com m only headed by one 'lead  VC'; and, m any ventures rece ive not one round 

o f funding on ly but severa l rounds, which m ight or m ight not com prise the sam e 

(lead) VCs or synd icates. Th is is illustrated in Figure D - l for th ree VCs that make 

a total o f four investm ents in two rounds of one venture.

VC/investm ent
level

\/r a 1'

Round
level

Venture
level

_r Round 1
| VC B JZ Venture X

~x Round 21 VC C

Possibly
relevant

knowledge:

Possibly relevant 
knowledge:

Possibly relevant 
knowledge:

- individual VC - syndicate of VCs 
- lead VC 

- sole VC (in 
unsyndicated round)

- (several) syndicate(s) of
(different) VCs 

- (different) lead VC(s);
- (different) sole VC(s) (in 

unsyndicated round/s)

Figure D -l: Levels of analysis for different research hypotheses on VCs' knowledge

There fore , one can th in k  o f th ree  d iffe ren t leve ls o f ou r ana lyses, w here VCs'

know ledge is aggregated to a d ifferen t degree:

• the 'VC/investment level' (involv ing only one individual VC); it is relevant, for 

instance, when being in terested  in the relation between the know ledge o f an 

ind ividual VC and those dec is ions a VC m akes on his own such as w hether he 

wants to synd ica te  w ith o ther VCs; it requires prox ies fo r the knowledge of 

the individual VC;

• the 'round level' (invo lv ing a so le VC or a synd icate o f VCs); it is re levant, for 

instance, when being interested in the relation between the know ledge o f the
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VCs p a rtic ip a tin g  in a round and th e ir  (jo in t) dec is ions , such as those 

regard ing the contract-design , or the am ount o f m oney invested in a round; 

it requires proxies for the knowledge of the VCs participating in this round;

• the 'venture level' (involving one or several rounds, w ith potentia lly  changing 

so le VCs, lead VCs, and/or synd icates); it is re levant, for instance, when 

be ing in te re s ted  in the re la tion  betw een  the  know ledge  of all VCs or 

synd icates ever invested in a venture and the perform ance o f th is venture; it 

requires proxies fo r the knowledge of all VCs invested in the venture.

Those d iffe ren t leve ls broad ly  correspond to our d iffe ren t research hypotheses. 

Th is is, H I invo lves the VC /investm ent level, H2 involves the round level, and H3 

m ainly invo lves the venture level. However, as will becom e c lear in Chapter H on 

the re la tion  betw een  VCs' know ledge and ven tu re  perfo rm ance, we conduct 

severa l add itiona l ana lyses that involve the round level (instead o f the venture 

level), for instance, because we are interested in the im pact o f the know ledge of 

a venture 's first round VCs on its u ltim ate perform ance.

In the fo llow ing , we describe  the proxies fo r VCs' know ledge that we suggest 

should be used for exam in ing  research hypotheses invo lv ing the above d ifferent 

levels o f analysis.

D.II.l. VCs' knowledge on the 'investment level'

Our m ost basic unit fo r m easuring VCs' know ledge involves the know ledge of the 

ind ividual VC on the VC /investm ent level (th is proxy will then be aggregated for 

the round and venture level).

In th is  con tex t, ou r p roposition  fo r a su itab le  proxy fo r the ind iv idua l VC 's 

know ledge  fo llow s  d irec tly  from  our above d iscu ss ion s  o f the  lite ra tu re  on 

organ izationa l learn ing  (i.e. 'learn ing  by do ing/investing '). From  th is literature it 

seem s p lausib le  to assum e that the num ber of a VC 's previous investm ents could 

be a su itab le  basis to proxy for the ir level o f know ledge .74 Furtherm ore, from this 

literature, it seem s also p lausib le  that VCs develop d iffe ren t types of know ledge 

by investing in d ifferent types of ventures.

Together, th is leads to our proposition:

PI A VC's level and type of knowledge, at any point in time, can be 

approximated by the number of his previous investments in a

74 Because learning takes time, we suggest considering only those investments made by a VC until 
the year prior to the investment under consideration.
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particular type of venture: the more investments a VC has 

previously made in a particular type of venture, the higher his 

level of knowledge with view to this type of venture

W ith v iew  to the  se cond  part o f the above p ro p o s it io n , we su g g e s t to

d ifferentia te between the 'type  o f venture ' on the basis o f its industry, industry-

subsector, and deve lopm ent stage.75

Hence, we suggest five main proxies for a VC's knowledge:

• VC's non-industry experience: the num ber o f prev ious investm ents made 

by the VC  in ven tu res  in industr ie s  o ther than that o f the ven tu re  under 

consideration;

• VC's total experience: the num ber o f prev ious investm en ts  m ade by the 

VC regard less of industry

• VC's industry expertise: the num ber of previous investm ents m ade by the 

VC in the sam e industry as the venture under consideration

• VC's industry-stage expertise: the num ber of prev ious investm ents made 

by the VC  in the sam e industry  and at the sam e deve lopm en t stage as the 

venture under consideration

• VC's industry-subsector expertise: the num ber o f p rev ious investm ents 

m ade by the VC  in the sam e industry  sub secto r as the  ven tu re  under 

consideration

75 In this context, it should be mentioned that (as we will describe in more detail further below), in 
our analyses we focus only on one particular industry, biotechnology, which has several sub-sectors. 
Therefore, in the following, non-industry experience refers to experience outside biotechnology; total 
experience refers to experience in both non-biotechnology and biotechnology; industry expertise 
refers to expertise in biotechnology in general; industry-subsector expertise refers to expertise in the 
same biotech-subsector as the venture under consideration; industry-stage expertise refers to 
expertise regarding biotech ventures of the same development stage as the venture under 
consideration. Furthermore, it should be mentioned that most VCs in our sample have made the 
majority of their investments outside biotechnology, and, by this, mainly gained general, non-biotech 
experience. Flowever, all VCs in our sample - per definition - also must have invested at least in one 
biotech venture, and, by this, gained at least some biotech expertise. As a consequence, in most 
cases the VCs’ total experience will be dominated by their non-industry experience, and only In those 
cases where VCs have exclusively invested in biotech ventures (true 'biotech specialists'), the VC's 
total experience is identical to his biotech (industry) expertise. Finally, with view to the latter, it 
should also be mentioned that we don't measure the relative level of specialization in the VCs' 
knowledge (e.g. the proportion of a VCs industry-experience to his total experience) but we measure 
only the VCs' absolute experience or expertise.

102



Sven Remer - Smart Money September 2005

In ad d it io n , we a ckn ow led g e  tha t p re v iou s  re sea rch  has used o th e r VC 

characteristics that m ight also be understood as proxies fo r VCs' know ledge. We 

assum e that m ost o f these other characteristics present less accurate proxies for 

the VC 's know ledge. Neverthe less, it seem s interesting to com pare and contrast 

find ings based on these  other proxies with those based on our main theoretica l 

variab les. For th is  purpose we exam ine the VC 's age, wh ich has been used by 

m ost p rev ious s tud ies to d iffe ren tia te  betw een  VCs (e.g. Barry et a I., 1990; 

Bottazzi et a I., 2004; Gom pers, 1996; Hochberg  et a I., 2004; Lerner, 1994, 

1995; Man igart et a l., 2002; Sapienza et al., 1996; Sorenson & Stuart, 2001).

Hence, our add itional sixth proxy for a VC's knowledge is:

• VC's age: the num ber of years between the VC 's foundation  and the date of 

the investm ent under consideration .76

W ith a v iew  to the d iffe ren t types o f VCs' know ledge  described  above, and 

referring  back to ou r rev iew  o f lite ra tu re  on o rgan iza tiona l learn ing, it seem s 

p laus ib le  to assum e th a t the re la tion  betw een  a VC 's  know ledge  and his 

investm en t approach  or the perfo rm ance  of his investm en ts  shou ld  be more 

pronounced the m ore specific, or the 'b e tte r m atched ', the VC 's know ledge is 

with respect to a particu lar venture under consideration.

To illu s tra te  th is, one m ight d iffe ren tia te  betw een  genera l expe rience  and 

specific expertise.

M ore genera l experience (e.g. age, non-industry , and tota l experience) for 

instance, b roadens a VC 's netw ork of con tacts  to o ther VCs. Th is, in turn, is 

likely to increase the 'deal flow ', the access to add itional expertise  for evaluating 

in ve s tm en t can d id a te s , and the access  to a d d it io n a l fund s  fo r  fin an c ing  

cand idates. Fu rtherm ore , it m ight a lso enab le  the VCs to design  appropria te

76 Although we assume that 'age' is a less suitable proxy for VC's knowledge, following some previous 
researchers, such as Sorenson and Stuart (2001), we also acknowledge that VCs' 'age might pick 
some residual effects' from processes that are more directly related to gaining experience over time 
(e.g. developing networks, broadening spatial reach, becoming more proficient in the core activities, 
and/or being better known in the market). Those aspects might also affect the VCs' investment 
approach and/or the performance of their investments. For instance, older VCs might better access 
to promising ventures, either because those ventures are keen to get 'established' VCs on board, or 
because other VCs might want to syndicate with them for reputational reasons. Furthermore, older 
VCs' reputation might also make them appear trustworthier in the eyes of external resource owners, 
including underwriters or the financial markets in general. This, in turn, might further increase the 
likelihood of a venture backed by those older VCs to experience an IPO. Therefore, we will also test 
the VC s’ age as an additional/alternative proxy for their knowledge in our subsequent analyses.
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contracts, and to prov ide certa in  m onitoring and support-activ ities as fa r as they 

are app licab le  to ven tu res  from  d iffe ren t industries -  such as better access to 

more, and better, p ro fess iona l serv ice  p rov ider as well to the financia l m arkets, 

which in turn m ight fac ilita te  the acqu isition  o f fu rther resources fo r the investee 

com pany.77

More specific  expertise (e.g. industry, and industry-stage/-subsecto r expertise) 

in contrast, m igh t p lay an even m ore im portan t role because -  assum ing  the 

sam e level (quantity) o f know ledge - in add ition  to the above-c ited  benefits  of 

general experience , spec ific  expertise  shou ld  a lso help the VC  to assess m ore 

re a lis t ica lly  th e  sp e c if ic  r isk s  and u n ce rta in t ie s  a sso c ia ted  w ith  a ce rta in  

type/stage o f a venture  in the pre-investm ent phase. Furtherm ore, it should also 

help him to p rov ide the m ost re levant non-m onetary resources, such as specific  

adv ice  and co n ta c ts  to  th ird  pa rties . Tak ing  the  exam p le  of, say, d rug- 

develop ing ventures in the b iotech industry, it seem s reasonab le  to assum e that 

those ventures deve lop  in d is tin ct stages. Each o f those stages, fu rtherm ore , is 

likely to be characte rized  by particu la r cha llenges, and m any o f them  are likely 

to be quite d iffe ren t from  the cha llenges faced by non-biotech  ventures, or non-

d rug -deve lop ing  b io tech  ven tu res . Those , cha llenges, in turn , are like ly  to 

require d iffe ren t know ledge on the part o f the VCs investing  in those (d iffe ren t 

stages/types of) ven tu res.78

Based on the above, g iven  the sam e level o f know ledge, we wou ld expect the 

strength o f im pact o f a VC 's know ledge on his investm ent approach  to increase 

as we m ove from  the m ost general m easure, nam ely the VC 's age, to his general 

investm ent experience , to his industry  expertise , and on to his industry-stage  

and industry-subsector expertise  (where we feel, w ith view  to the last to proxies, 

it is im possib le to propose w hether the VC's industry-stage or industry-subsector 

expertise should be o f greater relevance).

77 Furthermore, more general experience might also help the VC to avoid the pitfalls resulting from 
heuristics-based decision-making, overconfidence, groupthink and the like. However, analysing this 
aspect would require information on the VCs' level of specialization, i.e. on the relative level of total 
experience to industry (-specific) expertise, which we don't have. Nevertheless, we acknowledge this 
possibility, which might further enhance the relevance of more general experience, even if we cannot 
test it.

78 For instance, scientific/technological knowledge might be assumed to be particularly relevant in the 
early stages of target-identification and -evaluation to realistically assess the overall potential of a 
project. But other types of knowledge - such as with respect to organizing clinical trials, applying for 
drug-approval, and/or marketing the approved drug - are likely to become more important in later 
development stages.
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This leads to our proposition:

P2 The VC's knowledge will be the more influential the higher its 

level; but given the same level of knowledge, it will be the more 

influential the better it is matched to the venture under 

consideration.

Because the above-outlined  theoretica l variab les are likely to be corre lated with 

each o th e r (to som e ex ten t), and because we are in te rested  in testing  the 

specific  re la tion betw een each of those theoretica l variab les and the dependent 

variab le(s), we will test them  in separate models, each based on the sam e units 

o f ana lys is. Th is  a llow s a com parison  o f the perfo rm ance  o f the theoretica l 

variab les w ith respect to the size, sign, and s ign ificance  o f the ir coeffic ients as 

well as w ith respect to the ir im pact on the overall m odel param eters (see Tab le 

D - l in the sum m ary o f th is section).

W ith a view  to the above-proposed proxies for the ind ividual VCs' know ledge, we 

acknow ledge tha t a few  previous stud ies have a lready em ployed the num ber of 

VCs' previous investm ents as a VC 'd iffe ren tia to r' (Chang 2004; Hochberg et al., 

2004; Hsu, 2003; Lerner, 1994; Sorenson & Stuart, 2001).

Overall, those stud ies suggest that there indeed m ight be som e relation between 

VCs' know ledge and both certa in  activ ities in VCs' investm ent approach  and/or 

the perform ance o f VCs' investm ents.

However, we have a lready  h igh ligh ted  the sho rtcom ings  o f those  stud ies as 

regards the opera tiona liza tion  of th is proxy in our above review  of the em pirical 

literature and the corresponding discussion (see Chapter C).

To briefly  recap, Sorenson and S tuart (2001) a rguab ly  have used th is proxy in 

the m ost system atic  way by d iffe ren tia ting  VCs' based on both the ir previous 

investm ents overa ll and the ir previous investm ents in the sam e industry as the 

venture  under cons ide ra tion . However, these au thors have on ly exam ined the 

im pact o f th is proxy on the VCs' 'investm ent reach', but not on any other feature 

o f the VCs' investm ent approach or the perform ance o f VCs' investm ents. Lerner 

(1994), in contrast, exam ines th is proxy in the con text o f a sub-question  in his 

study on VCs' synd ication  only, and he ca lcu lates the proxy with view  to the VCs' 

previous investm ents in b iotechnology only.

The other cited au thors exam ine the im pact of th is proxy on the perform ance of 

VCs' investm ents, but they operationa lise  it in arguab ly  im precise  ways. Chang 

(2004), for instance, ca lcu la tes th is proxy im precise ly  as the average num ber of 

previous investm ents by all VCs' in synd icated deals, and on ly w ith view to their

105



Sven Remer - Smart Money September 2005

p re v iou s  in v e s tm e n ts  in In te rn e t com p an ie s . Hsu (2003 ), fu r th e rm o re , 

trans fo rm s the  VC 's  num ber o f p rev iou s  inves tm en ts  in the  foca l investee  

com pany 's  industr ia l segm en t into a dum m y va riab le  equa l to 1 if the VC 's 

num ber of p rev ious investm en ts  p laces him above the sam p le  m edian. Finally, 

Hochberg et al. (2004) on ly focuses on the lead VCs' know ledge, and they do not 

d ifferentiate between d ifferen t types o f previous investm ents.

In sum , we are con fiden t that our proxy for the ind iv idua l VC 's know ledge and 

the way we o p e ra tio na lise  and te s t th is  p roxy are m ore su itab le  and m ore 

system atic  than w hat is to be found in the ex isting literature. Furtherm ore, we 

exam ine  th is  p roxy  in the  con te x t o f tw o fea tu re s  o f the  V C s ' inves tm en t 

approach, synd ication  and stag ing, where it has not been em ployed at all in the 

existing literature.

D.II.2. VCs' knowledge on the 'round level'

So far, ou r a rgum en ts  have fo cussed  on the know ledge  o f ind iv idua l VCs'. 

How ever, as d escr ib ed  fu rth e r  above, one key fea tu re  o f V C s ' inves tm en t 

approach is the synd ica tion  o f investm ents: the jo in t investm ent by severa l VCs 

in the sam e round o f the sam e investee venture. Synd icates are usua lly  headed 

by one 'lead VC ' who often  se rves as the m ain po in t o f con tac t betw een  the 

syndicate and the investee venture.

Before we continue, it shou ld  be em phas ized  that we assum e tha t the above 

p ropositions regard ing  the g rea te r re levance o f the m ore spec ific  vs. the m ore 

general types o f VCs' know ledge also hold on the round level.

However, if one is in te rested  on the im pact o f VC s' know ledge  on the round 

level, one has to ask which, if any, know ledge is m ore re levan t in th is context, 

the know ledge o f all VCs or the know ledge of the lead VC partic ipating  in a round 

(obviously, th is question is irre levant in case of unsyndicated rounds).

M ost lite ra tu re  on v en tu re  cap ita l has neg le cted  -  o r not s y s tem a tic a lly  

exam ined - th is aspect. Chang (2004), for instance, uses the average know ledge 

o f the synd ica te  w h ils t Hochberg  et al. (2004) uses the know ledge o f the lead 

VC; and there are p laus ib le  argum ents for the potentia l re levance o f e ither the 

syndicate's or the lead VC 's know ledge in th is context.

On the one hand, it seem s reasonab le  to assum e that the VCs in a synd ica te  

jo in tly  m ake m any investm en t dec is ions and m anage the ir investm ents. Indeed, 

ex tan t lite ra tu re  ind ica te s  th a t part o f the reason why VCs synd ica te  is the ir 

desire to get access to o ther VCs' know ledge (e.g. Bygrave, 1987, 1988; Lerner,
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1994). Th is, in turn, could suggest that VCs in synd icates share the ir know ledge 

to make better decis ions than the individual VCs would make on the ir own. Thus, 

one m igh t use the  com b ined  know ledge  o f all VCs in the synd ica te  as a 

theoretica l variab le  for analyses on the round level. Th is also finds som e support 

in the ex tan t lite ra tu re . W righ t and Locket (2003), fo r in s tance , note that 

a lthough  the lead VC  is the m ost in fluen tia l m em ber o f the synd ica te  in the 

decision m aking process, decis ions are likely to be reached through a process of 

co llective d iscussion and the reaching of consensus.

On the other hand, it seem s also p lausib le to argue that the lead VCs' know ledge 

is m ost re levant in th is context. The lead VC m ight u ltim ate ly  be responsib le for 

the initial investm ent decision, as well as for the subsequent m anagem ent of the 

investm ent. A lso th is assertion finds support from  several scholars. Hsu (2003), 

for instance, argues that wh ilst venture fund ing is ava ilab le  from  many sources, 

en trep reneu rs  choose  a lead venture partner to tap into practica l experience, 

contacts, and reputations. Kaplan and S trom berg (2003), furtherm ore, note that 

in a typical financing, one VC leads the round by negotiating the term s. If the VC 

chooses to synd icate  the round, o ther VCs typ ica lly  invest on the sam e term s as 

the lead VC.

In conclus ion , there  is no c lea r answ er from  the lite ra tu re  as to w hether the 

synd ica te 's  or the lead VC 's know ledge is the m ost app rop ria te  theore tica l 

variable fo r the em pirica l analysis at the round level.

However, an a lte rnative  hypothesis, not tested in the literature so far, would be 

that it is ne ither the synd icate 's  know ledge nor the lead VC 's know ledge that is 

m ost relevant, but the know ledge of the m ost know ledgeab le VC in the syndicate 

(or the know ledge  o f the so le VC in unsynd ica ted  dea ls) tha t is the re levant 

theoretical variable.

The rationale behind th is argum ent is that even if the m ost know ledgeab le VC in 

the synd icate  does not form ally  hold the position of the lead VC, he is likely to 

im pinge the synd ica te 's  dec is ions (a lthough he m ight not m ake those decis ions 

alone); and his in fluence  m ight increase w ith his know ledge. Indeed, it seem s 

unlikely that the m ost know ledgeab le VC would agree w ith decis ions made by his 

less know ledgeab le  synd ica te  partners  un less he w as conv inced  abou t the 

adequacy  o f those  dec is ions. At the sam e tim e, it seem s a lso p laus ib le  to 

assum e that a) the less know ledgeab le  synd icate  partners shou ld  be w illing to 

listen to and accept suggestions made by the ir m ost know ledgeab le peer, and b) 

the synd ica te  d raw s upon its m ost know ledgeab le  peer when it com es to the 

post-investm ent m anagem ent and support of investee ventures.
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Again, also th is  asse rtion  finds som e -  ind irect - support from  scho la rs  in the 

field. Lockett and W righ t (1999, 2001), for instance, suggest that the lead VC is 

the party bring ing the m ost resources to the synd ica te  in te rm s o f the specific  

skills to identify, screen, and m onitor the investm ent.

S ince in the curren t da tase t we have no certa in ty  as to how to identify  the lead 

VC in a synd ica te , we sha ll in fact assum e that the know ledge  o f the m ost 

know ledgeab le  VC  in a synd ica te  - wh ich we shall from  now on re fer to as the 

'le ad ' VC - shou ld  have the s tronges t im pact on the synd ica te 's  investm en t 

approach, and u ltim ate ly  there fo re  on the perform ance o f the VCs' investm ent.

W hilst we assum e that the know ledge o f th is (m ost know ledgeab le) 'lead ' VC in 

the syndicate should be o f prim e re levance, we acknow ledge that a lso the overall 

synd icate 's know ledge m ight have an im pact, and there fore  shou ld  be exam ined 

further.

For th is  purpose , how ever, we be lie ve  it is m ore adequ a te  to look  at the 

synd icate 's  average know ledge than the synd icate 's  cum u la tive  know ledge. Th is 

is because, when tak ing  the cum u la tive  know ledge o f the synd icate , one m ight 

also add together know ledge that was gained by d ifferent VCs investing jo in tly  in 

the sam e venture(s) before. C learly, when th is is the case, the actua l (unique) 

know ledge o f the synd ica te  would be sm a lle r than when all VCs in the synd icate 

p rev iously  had invested  in d iffe ren t ventures. Hence the  cum u la tive  synd ica te  

know ledge m ight ove rsta te  the re levan t un ique know ledge of the  synd ica te .79 

There fore , a lthough  we acknow ledge  that tak ing the average know ledge o f all 

VCs in the synd ica te  m igh t 'red u ce ' the know ledge actua lly  ava ilab le  to the 

synd icate (i.e. when one synd icate  partner has a much h igher level o f experience 

than h is peers), we b e lie ve  th is  is the m ost adequa te  w ay to p roxy  the 

know ledge of the synd icate on the round level.80

Together w ith the previous propositions, the above leads to our proposition:

79 A similar argument could also be made based on some empirical research that indicates that 
(some) VCs join syndicates to reduce their due diligence efforts, and some even to the extent that 
they completely rely on their well-reputed/trusted syndicate partners' assessment of the investment 
opportunity (Valliere & Petersen, 2004). In other words, those VCs rather behave as 'free-rider' and 
are unlikely to contribute, or 'add', their knowledge to the syndicate.

80 In this context, one might argue, the best solution would be to use the 'unique' cumulative 
knowledge of all syndicate partners, i.e. to add together only those previous investments that were 
made in different (stages of) ventures. Unfortunately though, we don't have the relevant information 
to do so.
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P3 On the round level, the VCs' knowledge will be the more 

influential the better it is matched to the venture under 

consideration; but it will be more influential with respect to the 

most knowledgeable or 'lead' VC than with respect to the 

syndicate overall.

S im ilar to w hat has been said before with view to the proxies o f VCs' know ledge 

on the VC /investm en t level, because the above-outlined theoretica l variab les are 

like ly to be co rre la ted  w ith each other (to som e exten t), and because we are 

in te rested  in testing  the spec ific  re la tion  betw een  each o f those  theore tica l 

variab les and the dependen t variab le(s), we will test them  in separa te  models, 

each based on the  sam e un its o f ana lys is. Th is  a llow s a com parison  o f the 

perfo rm ance  o f the  theo re tica l va riab les  w ith respect to the s ize, sign, and 

s ign ificance  o f th e ir  coe ffic ien ts  as well as w ith respect to th e ir  im pact on the 

overall model param eters (see Tab le D - l in the sum m ary o f this section).

D.II.3. VCs' knowledge on the 'venture level'

So far, our propositions focussed on the know ledge o f the ind ividual VCs (PI and 

P2) and o f the 'lead ' VCs and syndicates in individual rounds (P3).

We assum e tha t these  p ropositions - regard ing  the g rea te r re levance  of the 

specific  vs. the genera l types o f VCs' know ledge, and regard ing  the greater 

re levance o f the 'le ad ' VC s' know ledge vs. the average synd ica te  know ledge - 

also hold on the venture level.81

However, as described  fu rthe r above, m any venture  rece ive not on ly one but 

severa l rounds during the ir developm ent. These rounds, fu rtherm ore , m ight or 

m ight not com prom ise the sam e ('lead') VCs.

Th is fact obv ious ly  m ust be addressed if one is interested in the im pact o f VCs' 

know ledge. For instance, one m ight ask 1) how can the know ledge o f (different) 

VCs in severa l rounds be best approxim ated, by the ir cum u lative  or the average 

know ledge, and 2) is the VCs' know ledge equally  im portant in all rounds, or is it 

more im portant in the first rounds than in later rounds?

81 At this stage, it should be mentioned that - because the relation between VCs' knowledge and VCs' 
investment approach obviously cannot be examined on the venture level, whilst the relation between 
VCs' knowledge and performance on VCs’ investments can (not only but also) be examined on the 
venture level - in the following (and contrary to the previous sections), we will only refer the latter 
relation between VCs' knowledge and performance of VCs' investments.
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These  issues have not been dea lt w ith in much deta il in the ex tan t literature, 

where studies e ithe r did not d ifferen tia te  between d ifferent rounds at all, focused 

on the first round on ly (Hsu, 2003), used the average o f the synd ica tes in each 

round (Chang, 2004), or the average know ledge o f the lead VCs in each round 

(Hochberg, 2004). As such, the re  is room  for som e specu la tion  regard ing  the 

best approach in th is context.

W ith a view  to the firs t o f the above question, regard ing the cum u la tive  versus 

the average know ledge o f the VCs in d ifferent rounds, we shall refer back to our 

previous a rgum ents on the cum u la tive  versus the average know ledge o f the VCs 

in a synd ica te . E x trap o la t in g  from  those  argum ents , to us, it seem s m ost 

app rop ria te  to look at the  average know ledge o f all VCs ever invested  in a 

venture. Th is is because, when tak ing the cum u lative  know ledge o f all VCs one 

m ight oversta te  the  actua l know ledge o f re levance, pa rticu la rly  in those  cases 

w here the sam e VC  invests  in severa l rounds. Furtherm ore , even if the VCs 

change in between rounds, it still is likely that they have been investing together 

previously, again 'in fla ting ' the re levant unique know ledge.

W ith a v iew  to the second  part o f the above question , regard ing  the re la tive  

im portance  o f the  V C s ' k now ledge  in firs t ve rsu s  la te r rounds, th e re  are 

argum ents for both.

To begin w ith, one can argue that the know ledge o f all VC s ' in all rounds could 

be related to venture  perform ance, at least to som e extent. Th is is, fo r instance, 

because in each new  round a ventu re  w ill have to 'conv in ce ' VCs tha t it is a 

w orthw h ile  investm en t opportun ity . There fore , each add itiona l round m ight be 

an add itiona l 'test' and 'p roo f' o f the ventu re 's  quality. Furtherm ore , one m ight 

argue that because d iffe ren t rounds in the sam e venture are like ly to co inc ide 

w ith d iffe ren t s tages in the  ven tu re 's  deve lopm ent, VCs in each round m ight 

m ake add itiona l, and d iffe ren t, con tr ibu tions to the ventu re 's  deve lopm ent. As 

such, particu larly  if there  are d iffe ren t 'lead ' VCs involved in a ventu re 's  rounds, 

there m ight be a re la tion  between the know ledge o f the 'lead ' VCs in all rounds 

and venture perform ance.

However, it seem s a lso p laus ib le  to argue that the know ledge of the 'lead ' VC in 

the first round m ight be o f g reatest relevance. Th is is because, in firs t rounds, it 

should be particu larly  d ifficu lt fo r VCs to assess the potentia l o f a venture, i.e. to 

'p ick a w inner'. In first round investm ents, a VC will have no know ledge or only 

lim ited know ledge o f the ven tu re-specific  factors associated  w ith the investm ent 

and presenting cons ide rab le  extra risk and uncertainty. Furtherm ore, first rounds 

are like ly to invo lve  early  stage  pro jects, which invo lve a h igh p ro ject-spec ific
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risk  o f fa ilu re , p a rt icu la r ly  in h igh -te chn o logy  secto rs . W h ils t it m ight be 

im possib le  to p red ict the u ltim ate success, or fa ilure, o f those pro jects even for 

the  m ost know ledgeab le  VC, one m ight n eve rth e le ss  assum e tha t a m ore 

know ledgeab le  VC is m ore capab le  to com e up with a rea listic  assessm ent o f a 

pro ject's potentia l than an ignorant VC. But in any case, in first rounds, the VCs 

have to base th e ir  investm en t dec is ions m ain ly  on th e ir  know ledge acquired 

during previous investm ents in other ventures (which we use as a proxy for VCs' 

know ledge). In sub sequen t rounds, how ever, VCs m ight have been ab le to 

co llect inform ation  about the venture in the previous round(s) them selves and/or 

they may be ab le to rely on 's igna ls ' from  (e.g. reputation of) previous investors 

in the venture. A t the sam e tim e, one m ight fu rthe r argue that in first rounds 

(that usua lly  occu r in early  stages o f a venture 's deve lopm ent) the venture will 

pa rticu la r ly  lack v ita l non-financ ia l resources. Th is, in turn, shou ld  m ake the 

know ledge o f the VCs in the first round particu larly  va luab le  to 'bu ild  a w inner'. 

Hence, one m ight assum e that, if there is a relation between VC know ledge and 

venture perform ance at all, th is should be more pronounced when looking at first 

rounds than when look ing  at la ter rounds. F inally , it seem s a lso p laus ib le  to 

argue that the success, or failure, o f a venture will be determ ined by a variety of 

factors during its deve lopm ent, and the re lative re levance o f VCs' know ledge -  if 

there  is any at all -  is like ly to get 'd ilu ted ' by those o ther factors during the 

ven tu re 's  deve lopm en t. Th is  asse rtion  a lso finds som e support by p rev ious 

research. Hochberg et al. (2004), fo r instance, find in the ir study o f the relation 

between the lead VCs' netw ork  position (and experience) and venture survival 

(from  the first to the th ird financing round) that the pseudo R2 o f the ir m odels 

decreases from  the first to the third financing round; and they interpret th is as a 

sign that, as com pan ies  becom e m ore estab lished, com pany-spec ific  variab les 

becom e re la tive ly m ore im portant drivers o f com pany survival.

Based on the above argum ents we be lieve that - a lthough  it is reasonab le  to 

assum e that also in later rounds, the 'lead ' VCs' know ledge can have an im pact -  

the know ledge o f the 'lead ' VC in the first round should be of greater relevance.

Together, the above leads us to our final proposition:

P4 On the venture level, the VCs' knowledge will be the more 

influential the better it is matched to the venture under 

consideration; but it will be more influential with respect to the 

'lead' VCs than the syndicates, and it will be more influential in 

the first round than in later rounds.

I l l



Sven Remer - Smart Money September 2005

S im ilar to what has been said before w ith view  to the proxies o f VCs' know ledge 

on the V C / in v e s tm e n t and the  round  leve l, because  the  ab o v e -o u t lin ed  

theoretica l variab les are like ly to be corre lated w ith each o ther (to som e extent), 

and because we are in terested  in testing  the specific  re la tion  between each of 

those theore tica l va riab le s  and the dependen t variab les, we will te s t them  in 

separa te  m ode ls, each  based on the sam e un its o f ana lys is . T h is  a llow s a 

com parison  o f the  th eo re t ica l v a r ia b le s  w ith respect to the  s ize, s ign , and 

s ign ificance  o f th e ir  coe ffic ien ts  as well as w ith respect to th e ir  im pact on the 

overall model param eters (see Tab le  D - l below).

D.II.4. Summary of theoretical variables

Since it is crucia l fo r ou r subsequen t chapters to be c lea r abou t the theoretica l 

variables, we sum m arize  the ir operationa lization  and ca lcu lation below.

D .II .4 .a )  O p e ra t io n a liz a t io n  o f  th e o re t ic a l v a r ia b le s

Tab le  D - l  sum m arizes  the opera tiona liza tion  o f ou r proposed prox ies fo r VCs' 

know ledge that will serve as theoretica l variab les (each in a separa te  m odel) for 

our large sam p le  ana lyses o f the th ree  research hypotheses invo lv ing  d iffe ren t 

levels o f analysis.

Table D -l: Operationalization of theoretical variables for large sample analyses

Level of analysis
Investm ent Round Venture

Theoretical 
variable for:

Sole VC
(at invest-

ment in focal 
venture):

Lead VC
(in round of 

focal
venture):

Syndicate
(avg. in 
round of 

focal
venture):

Lead VCs'
(avg. over 
all rounds 
of focal 

venture):

Syndicates'
(avg. over 

all rounds of 
foe.

venture):
Non-industry
experience

non-biotech
investments

non-biotech
investments

non-biotech
investments

non-biotech
investments

non-biotech
investments

Total
experience

non-biotech 
and biotech 
investments

non-biotech 
and biotech 
investments

non-biotech 
and biotech 
investments

non-biotech 
and biotech 
investments

non-biotech 
and biotech 
investments

Industry
expertise

biotech
investments

biotech
investments

biotech
investments

biotech
investments

biotech
investments

Industry-
stage
expertise

biotech 
investments 

in focal 
venture's 

staqe

biotech 
investments 

in focal 
venture's 

staqe

biotech 
investments 

in focal 
venture's 

staqe

biotech 
investments 

in focal 
venture's 

staqe

biotech 
investments 

in focal 
venture's 

staqe

Industry-
subsector
expertise

biotech 
investments 

in focal 
venture's 
sub-sector

biotech 
investments 

in focal 
venture's 
sub-sector

biotech 
investments 

in focal 
venture's 
sub-sector

biotech 
investments 

in focal 
venture's 
sub-sector

biotech 
investments 

in focal 
venture's 
sub-sector

Age age since 
foundation

age since 
foundation

age since 
foundation

age since 
foundation

age since 
foundation
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D .II .4 .b )  C a lc u la t io n  o f  th e  th e o re t ic a l v a r ia b le s

It is im portan t to be abso lu te ly  c lear abou t the ca lcu la tion  o f our theoretica l 

variables, and it is easier to understand with a bit o f m athem atica l notation.

Let the experience (i.e. the previous number of investments) of an individual VC 

j  investing in venture i at a round t be:

eu,

Then the average experience of a syndicate investing in venture i at round t is 

given by:

J "

e<< =  2 ei j,/ J „
j -  1

In other words the average is taken over all synd icate m em bers in synd icate (i,t) 

and there  are J ,, such m em bers. Obviously, in case o f an unsynd icated round, 

the 'ave rage ' synd ica te  experience  equals the abso lu te  experience  of the sole 

(lead) VC.

Then the average overall syndicate experience for venture i is ob ta ined  by 

averaging th is last quantity  over all rounds 7) o f venture i:

r _

/ - i

where Ti is the total num ber o f rounds of Investment in venture i.

By contrast the average lead VC experience in round t is g iven by:

7; _
eu. = ^ eu, IT, and eu, = max;- <?,;7

/ =  i

where I denotes the lead VC in the syndicate and eUl his experience.

To get the average overall lead l/C s experience for venture i, we s im ply average 

th is last quantity  over all lead VCs investing in the company:

L, _
e< =leu.lL,

/ =  i

w here Li is the num ber o f lead VCs investing  in the com pany  and s ince by 

defin ition  th is is the sam e as the num ber of rounds (there is on ly one m axim um  

experience by defin ition per round) we have L. =Tr
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CHAPTER E: SAMPLING, DATA &

EXPLORATORY OVERVIEW

Th is chap te r p rov ides an overv iew  over those aspects o f the sam pling and the 

data that are of general re levance for the large sample analyses o f our research 

hypotheses to be dea lt with in the subsequent three chapters.82

In its tw o m ain sections, the chap te r perfo rm s two functions: 1) to reduce 

repetition  in the subsequen t th ree chapters, w here on ly  those aspects o f the 

sam pling and the data will be dea lt with that are specific  to the exam ination  of 

the ind ividual hypotheses, and 2) to provide an exp lo ratory overview  of the units 

o f analysis and key variab les that will be exam ined in those hypotheses.83

E.I. Sampling and data

In th is first section  of Chapte r E we deal w ith four m ain issues: 1) the sam ple 

industry, 2) the sam pling sources, 3) the data structure, and 4) the data quality.

E.I.l. Sample industry - Biotechnology

As d iscu sse d  above  in ou r g ene ra l lite ra tu re  rev iew  (C h a p te r  C), one 

shortcom ing  o f m uch of the extan t research on ventu re  cap ita l is that it uses 

heterogeneous sam ples w ith respect to the industry or types of sam ple ventures.

The m ajority  o f stud ies im plic itly  assum e that ventures from  d iffe ren t industries 

have s im ila r requ irem ents and involve the sam e cha llenges for the ir investors; 

only few  stud ies d ifferentia te between industries (e.g. Bygrave, 1987, 1988; G iot 

& Schw ienbacher, 2004; Lockett & W right, 1999, 2001) or focus on a particu lar 

industry (e.g. Chang, 2004; Gom pers, 1995; Lerner, 1994, 1995; Stuart et a l., 

1999).

However, severa l stud ies that do d iffe ren tia te  between industries suggest that 

VCs m ight act d iffe ren tly  -  e.g. w ith respect to synd ica tion  s tra tegy  - when 

confronted w ith ventu res from, say, low- or h igh-tech industries (e.g. Bygrave, 

1987, 1988; Lockett & W right, 1999, 2001), and that VCs m ay have a d ifferent 

im pact on the deve lopm en t of ventures accord ing to the industry  in which the

82 We will describe our research methodology for the case-studies separately in Chapter I.

83 Although the exploratory overview over our data in the second section of this Chapter refers to the 
data of our large sample analysis, it provides also an additional background for our case studies 
further below.
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com pan ies are located. Hellm ann and Puri (2002), for instance, find tha t there  is 

a s ig n if ica n t re la tion  be tw een  V C -back in g  and p ro d u c t- t im e -to -m a rke t fo r 

ventures pursu ing 'in nova to r' p roduct strateg ies, but not fo r ven tu res pursuing 

'im ita tor' product strateg ies, these strateg ies having an industry d im ension.

Thus, it seem s p laus ib le  tha t the general neg lect o f d ifferences in the ventures' 

industries -  pa rticu la r ly  in com b ina tion  w ith the neg lect o f d iffe ren ces  in VCs' 

know ledge - have con tr ibu ted  to the in s ign ifican t and /o r am b iguous find ings 

d iscovered in the ex isting literature.

There fore , in ou r pro ject, we focus exc lus ive ly  on one pa rticu la r industry , the 

b io techno logy industry  (and In the fo llow ing , we use the te rm s 'b io techno logy  

industry', 'b iotech industry', 'b iotechno logy ', and 'b iotech ' interchangeably).

We choose th is industry  fo r severa l reasons, which are particu la rly  ev iden t from  

the deta iled  background  in fo rm ation  to th is secto r p rov ided in Append ix  I, to 

which the reader is referred at th is point.

In short, h ow ever, b io te ch n o lo g y  is u ndoub ted ly  a very  p rom is ing  secto r, 

considered to be one o f the key techno log ies in the 21st century -  one positioned 

to redefine our lives and to reshape v irtua lly  every o ther industry  (Enriquez & 

Goldberg, 2000). Som e even re fer to the 21st cen tu ry  as the 'com ing  age of 

b io techno logy ' (O liver, 1999). Equally  im portan t fo r our pro ject, b io techno logy  

ven tu res  are c ru c ia lly  d e p en d en t on ex te rna l fund ing  from  VCs fo r th e ir  

operations (e.g. A lper, 1999; Bazley, 1999; BCG, 2001a; Berens, 2000; Dams, 

2001; Ernst & Young, 1998; Freier, 2000). At the sam e tim e, b io techno logy is a 

very com plex secto r tha t p laces particu la r cha llenges in fron t o f its investors, 

and dem and on th e ir  know ledge  (Bengs, 2000). F ina lly , am ongs t the  few  

venture cap ita l s tud ies concen tra ting  on a particu la r industry  som e have a lso 

focused on the b iotech secto r to study, for instance, VCs' synd ica tion  behaviour 

(Lerner, 1994) or the im pact o f VCs on ventu re  perfo rm ance  (S tuart et a I., 

1999). Thus, using the sam e industry  con text as these prev ious stud ies a llows 

us som e com parison of our own find ings with the irs.84

84 At the same time, it is evident that the exclusive focus on one industry potentially limits the 
generalizability of our findings across industries. Although some previous research (e.g. Lerner, 
1994) suggests that this might not necessarily be the case, we will come back to this issue in our 
synthesis, in Chapter J.
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E.I.2. Sampling sources and data collected

For the exam ination  o f our three research hypotheses we rely prim arily  on data 

obta ined from  a s ing le  source, the Venture Econom ics Ven tu reExpert database.85 

In addition, we use several other databases to co llect in form ation  on our control 

variables.

E .I .2 .a )  V e n tu re  E c o n o m ic s  V e n tu re X p e r t  d a ta b a se

V e n tu re  E co n o m ic s  (VE) has g a th e red  in fo rm a tio n  on v en tu re  cap ita l 

investm ents s ince 1977, and has subsequently  backfilled  the data to the early 

1960s. Th is in form ation  stem s from  annual reports o f venture cap ita l funds, VE 

s ta ff 's  p e rso n a l c o n ta c ts  w ith  fu n d s ' p e rso n n e l, in it ia l p u b lic  o ffe r in g  

prospectuses, and acqu is it ions announced in the m ed ia .86 Today, the database 

con ta in s in fo rm ation  on over 210.000 private equ ity  investm en ts  in ventures 

from  all d ifferent kinds of industries (Jàaskelainen et al., 2003).

From  th is  source , as we will describe  in m ore deta il be low  (see the section 

'exp loratory  overv iew  over the data'), we have co llected  all ava ilab le  inform ation 

on b iotech investm ents. Specifica lly , th is is in form ation  on over 14.700 s ing le 

investm ents by about 2.000 VCs in over 5.000 investm ent rounds of over 1.700 

biotech ventures w orldw ide over the period from  1970 to 2003 (March). To our 

know ledge, th is  is one of the largest s ing le - industry  sam p le(s) ever co llected  

from  th e  VE d a ta b a se , and the  la rg e s t  and m ost re ce n t sam p le  for 

b iotechnology.87

Our sam ple includes, fo r each VC in the VE database who has ever invested in 

biotech ventures during our sam pling period:

VC-related information

85 Venture Economics is a division of Thomson Financial Securities Data Company (SDC).

86 According to its own website, VE is the leading international provider of information, research and 
consulting on venture capital and corporate strategic alliances. VE provides publication (Venture 
Capital Journal, Buyouts, Investment Benchmarks, and Pratts Guide to Venture Capital), analytical, 
advisory and conference services to investors and corporations throughout the world; and much of 
the information in its database stems from these relationships as well as the relationships with the 
general parent community in the private equity industry. For the European component of the 
database, VE collaborates with member firms of the EVCA and the BVCA.

87 For instance, Lerner (1994) and Gompers (1995) have also used VE data on venture capital 
investments in biotech, but only until the early-mid 1990s, i.e. way before the industry really took off 
in the late 1990s.
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o firm  type (e.g. private partnersh ip, bank-affiliated VC, corporate VC) 

o foundation date

o num ber of investm ents m ade to date

o aggregate do lla r am ount invested in ventures overall (updated per annum )

o aggregate do lla r am oun t invested in b iotech ventures (overa ll and in certain 

stages and/or sub-sectors; updated per investm ent).

o date of investm ents in b iotech ventures

Fu rtherm ore , ou r sam p le  in c ludes, fo r each ven tu re  th a t has eve r rece ived  

venture capita l during our sam pling period:

Venture-related information

o 1. Basic inform ation:

o foundation date

o industry sub -secto r (accord ing  to the VE categorization , see Tab le  L - l  in 

Appendix I),

o ultim ate 'ou tcom e ' (e.g. still p rivate ly held, IPO, acqu is ition , inso lvency), 

and the date o f the IPO where applicab le

o 2. Inform ation by financing  round:

o round num ber

o round date

o 'deal s ize ' (total round am ount invested by all VCs involved) 

o num ber and nam es of VCs involved in round

o venture 's age and deve lopm ent stage at the beginn ing o f the round

Finally, our sam p le  inc ludes yearly  updated in form ation  on the overa ll s ituation 

in the private equ ity  m arkets:

Context-related (macro) data

o num ber o f active ly  investing VCs

o total funds raised and d isbursed by VCs

o num ber of ventures receiv ing venture capital

o total num ber o f IPOs.
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We have co llected  th is  Inform ation in a way that a llow s us to use it at d ifferent 

leve ls o f aggregation . Th is invo lved a m ajor e ffo rt consum ing  several m onths 

since VE does not a llow  to dow n load all the in fo rm ation  we needed fo r our 

various ana lyses  en block. Instead , we had to dow n load  the in fo rm ation  on 

ind ividual ventures, rounds, and VCs and restructure and com b ine it m anually in 

a form  su itab le  for our purposes. However, as d iscussed in detail in the context 

o f the 'p ropos it ion s ' in Chapter D, deriv ing the data in th is fo rm at was critica l 

because, depend ing  on the particu lar hypothesis, we have to use d ifferent units 

(levels) o f analysis: investm ents, rounds, and ventu res.88 Again, as far as we are 

aware, no other research dataset has this structure and detail.

E .I .2 .b )  O th e r  d a ta b a s e s

We obta ined  add itiona l in form ation  on the stock m arkets such as on the Dow 

Jones industria l index, FTSE 100, Nasdaq, and Nasdaq B iotech , covering  the 

whole observation  period from  1970 to 2002 on a m onth ly  and quarterly  basis 

from  Yahoo! F inance. We use th is in form ation  p rim arily  fo r our context-re la ted  

control variab les.

Furtherm ore, from  the NBER (National Bureau of Econom ic Research; see: Jaffe 

&  T ra jtenberg , 2002) Pa ten t-C ita tions Data, we have a lso co llected  substantia l 

inform ation  on the num ber of patents, patent app lications, and patent citations. 

How ever, we on ly  cou ld  m atch th is in fo rm ation  to abou t 500 of our sam ple 

ventures, and on ly until 1999. Therefore, we on ly use it in som e additional, but 

m ostly unreported analyses.

E.I.3. Data structure

As m entioned  be fore  (C hap te r D), the la rge-sam p le  tests  o f our th ree  main 

hypotheses involve different, but related, levels and units o f analysis.

To fa c ilita te  the  u nderstand ing  of our sub sequen t d iscu ss ion s, th is  section  

prov ides an overv iew  over the structu re  o f our data tak ing  into account these 

d iffe ren t leve ls  and un its o f ana lys is, as well as th e ir  consequences  fo r our 

analytical approaches.

88 In this context, it must be noted that, unless stated otherwise, we exclusively refer to and focus on 
the context of biotechnology. This is, if we refer to investments, rounds, and/or ventures we refer to 
investments and/or rounds made in biotech ventures by 'biotech' VCs (i.e. VCs who also but not 
necessarily exclusively invest in biotech ventures).
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E .I.3 .a )  L e v e ls  a n d  u n its  o f  a n a ly s is

The  th ree  leve ls  (un its) o f ana ly s is  we use are: 1) the V C / in ves tm en t level 

(ind iv idua l VC), 2) the round level (lead VC or synd icate  in round), and 3) the 

venture  level (lead VCs o r synd ica tes  in all rounds o f a venture). T he ir  in te r-

relations are illustrated in F igure E - l.

V C / in v e s tm e n t le ve l R o u n d  leve l V e n tu re  leve l

Investment
VC A 1

Is round of venture X
(Lead) VC or syndicate

Venture X
All (lead) VCs or syndicates

1..... —

2nd round of venture X
(Lead) VC or syndicate

Investment
VC B 2

1st round of venture Y
(Lead) VC or syndicate

Investment
VC c

2nd round of venture Y
(Lead) VC or syndicate

Venture Y
All (lead) VCs or syndicates

3rd round of venture Y
(Lead) VC or syndicate

Is round of venture Z Venture Z
(Lead) VC or syndicate All (lead) VCs or syndicates

Figure E-l: Interrelations between levels and units of analysis

As Figure E - l  shows, the m ost fundam enta l interre lation between the th ree units 

o f analysis is o f the form: a VC  m akes an investment in a round o f a venture.

At the sam e tim e, the re  are severa l poss ib ilitie s  for how the un its o f ana lys is  

could be in terre la ted, creating  a com p lex  network o f re la tionsh ips. For exam ple, 

VC A m ight invest a lone in the first round of venture X (since the firs t round of 

venture X com prises on ly  one s ing le  investm ent by VC A, the investm en t level 

and the round level are identica l in th is particu lar case). Flowever, for the second 

round of venture X, VC A m ight synd icate with VC B (in th is case the round level 

and the  in ve s tm en t leve l are not iden tica l s in ce  the round  com p rise s  two 

investm ents). VC  B, in turn, m ight invest a lone in the firs t round o f venture Y, 

but synd icate again in the second round of venture Y, th is tim e, w ith VC  C. VC C, 

fina lly  invests a lone in the th ird  round o f venture Y, and also in the first round in 

venture Z.

Furtherm ore, a lthough  not ind icated  in F igure E - l,  it shou ld  be ev iden t that the 

whole p ictu re  gets even m ore com p lica ted  if one s im u ltaneous ly  cons ide rs  the 

tim e d im ension. For instance, VC B m ight synd icate the second round in venture 

X with VC A after he had invested in the first round in venture Y. S im ilarly, VC C 

m ight have invested  in the  firs t round in venture  Z after he invested  in the
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second but before the th ird  round in venture  Y. F ina lly , the duration  o f each 

investm ent/round m ay vary; and, as m entioned above, all th ree VCs, m ight -  at 

various tim es - also invest in a num ber of non-biotech ventures.

E .I .3 .b )  A n a ly t ic a l c o n s e q u e n ce s

The above-describ ed  data structu re , and the way we w ill ana lyze  our data, 

involves an issue tha t shall be addressed at th is point, nam ely, the issue of the 

s ta tis tica l independence  o f observa tions in sam p les tha t pool observa tions at 

each level o f ana lys is.89

One o f the assum p tions  underly ing  regress ion  ana lys is  -  the m ain statistica l 

m ethod we use to ana lyse  our data - is tha t observa tions stem  from  d ifferen t 

sub je cts  and are  s ta t is t ica lly  in dependen t o f each  o th e r (the e rro rs  are 

independently  and identica lly  d istributed across observational units).

However, look ing at F igure E - l,  it is ev ident that, at each level of analysis, this 

assum ption  is at least questionab le . For instance, the sam e VC  m ight m ake 

severa l investm ents, e ithe r in d iffe ren t rounds of the sam e venture  and/or in 

d ifferen t ventures. Thus, at each level of analysis, som e o f the VCs and/or the 

ventures en ter the ana lys is  several times. Also the sam e VC-venture  pairs m ight 

en ter the ana lys is  severa l tim es. Consequently , our observations are likely not 

a lways independent.

A t firs t g lance , w ith  a tim e  (round) as well as ind iv idua l (firm , venture) 

d im ension , ou r data seem  to o ffe r the p rospect o f Panel data ana lysis, which 

m ight seem  to a llow  us to deal w ith the p rob lem  o f n on - in dependence  o f 

observations in a very s im ple way (robust standard errors estim ation). However, 

such a 'Pane l' would be extrem ely  un-balanced. As will becom e ev ident further 

below  (see 'exp lo ra to ry  overv iew  over the data'), the num ber of observations in 

the cross-sectiona l sam ples (e.g. the VCs active ly  investing at a particu lar point 

in tim e) va ries  w ide ly  over the sam pling  period. Fu rtherm ore , a lso the tim e 

betw een  tw o ob se rva tion s  fo r ind iv idua l cases  (e.g. the tim e  betw een  one 

investm ent by a VC  and his next investm ent) varies substantia lly , m eaning that 

any fixed effects in that d im ension would have to be interpreted as round effects 

ra ther than true time-effects. Finally, the num ber o f observa tions we have for 

ind iv idual un its o f ana lys is  varies greatly. For instance, fo r m any VCs we have 

only one s ing le  observation  (i.e. one investm ent), w h ilst fo r others we have far 

more observations than the average num ber of seven m entioned above.

89 We will come back to this issue in the chapters that deal with our individual hypotheses.
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S im ila r a rgum ents cou ld  a lso be m ade with v iew  to the round or the venture  

level. For exam ple, m any ventures in our sam ple have on ly rece ived one round, 

w h ilst a few  have rece ived up to 20 rounds o f funding. There fo re , a Panel data 

ana ly s is  o f ou r data  seem s p rob lem a tic , at best. A t the sam e tim e , the 

'u n b a la n ced n e ss ' o f ou r data  se t a lso  p reven ts  us from  using  a repea ted  

m easure design.

Therefore, we opted to pool our observations at each level o f analysis. The  main 

ju s t if ica t io n  fo r  th is  app roach  is tha t even if the sam e sub je cts  en te r our 

analyses several tim es, they will have changed w ith view to im portant variab les. 

Th is is particu larly  obv ious w ith v iew  to the theoretica l variab les in our ana lyses 

(the p rox ies fo r V C s ' know ledge). Per defin ition , the VC s ' know ledge changes 

with each additional observation  from  the sam e VC entering our analysis.

However, we are aw are that th is  doesn 't 'so lve ' the poten tia l p rob lem  of non -

independence. In add ition , we try  to contro l fo r as m any VC- and venture- 

re lated facto rs  as possib le . M oreover, we a lso contro l fo r severa l tim e-vary ing  

contextual facto rs  w here possib le  and appropriate. But we acknow ledge that, to 

som e deg ree , the  p rob lem  o f n o n - in d e p e n d e n ce  be tw een  som e  o f ou r 

observations still rem ains.

As a consequence, we conduct severa l additional ana lyses fo r each hypothesis to 

exam ine  the ex ten t o f a po ten tia l n on - independence  b ias and to check  the 

robustness o f our find ings from  the main analyses.

We briefly ou tline  those add itiona l ana lyses at th is stage, but we will com e back 

to them  in m ore detail in the chapters on the individual hypotheses.

Our main approach  to exam in ing  the exten t o f potentia l prob lem s resu lting from 

non-independence  betw een  som e observa tions  cons ists  in add itiona l ana lyses 

that use on ly subsam p les, and by th is e ither s ign ifican tly  reduce or com p lete ly  

e lim inate the problem  of non-independence o f som e observations.

For instance, on the investm ent level, we conduct two add itiona l ana lyses on two 

sub -sam p les  o f inves tm en ts: 1) the  firs t inves tm en ts  m ade by a VC  in a 

particu la r venture, and 2) the  last investm en t ever m ade by a VC  during  our 

sam pling period. The  firs t ana lys is  e lim inates the prob lem  of non-independence  

o f observa tions w ith  v iew  to the s im u ltaneous entry  o f the  sam e VC -ven tu re  

pairing in our ana lys is  (because each VC can only invest once for the first tim e in 

a pa rticu la r venture); and the second ana lys is  e lim ina tes  the p rob lem  of the 

m ultip le entry  by the sam e VC  in our ana lys is  (because each VC  can on ly have 

one last investm ent).
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S im ilarly, on the round level, we conduct an add itiona l ana lys is  on a subsam ple 

of first rounds only. Th is  approach reduces the exten t o f m u ltip le  entries by the 

sam e VCs in our ana lys is  and it e lim inates the problem  of m ultip le entries by the 

sam e ven tu re  in ou r ana lys is  (because each ven tu re  can on ly  have one first 

round).

As we will see fu rthe r below  in the chapters on the ind iv idual hypotheses, those 

add itiona l ana lyses resu lt in qua lita tive ly  s im ila r find ings as our main analyses 

that com prise  all observations, m aking us con fiden t that the actual problem  of 

non-independence  in som e o f our observations does not in troduce a s ign ificant 

b ias into ou r fin d in g s  and th a t ou r fin d ings  are robus t a cross  a range of 

subsam ples.

Neverthe less, we acknow ledge  that we cannot fu lly  exc lude  the poss ib ility  of 

som e bias resu lting from  non-independence between observations. Furtherm ore, 

we a lso  a ckn ow led g e  th a t ou r add it iona l an a ly s is  on sub -sam p le s  m ight 

introduce other prob lem s such sam ple selection bias.

E.I.4. Data quality and completeness

Particu la rly  because  we prim arily  rely on one s ing ly  source  o f data (VE) it is 

recom m ended to take  a c lose r look at issues regard ing  the com p le teness and 

accu racy  o f the d a ta / in fo rm a tio n  ob ta ined  from  th is  sou rce , w h ich  m ight 

influence the genera lizab ility  o f our findings.

Taking into accoun t the size of our sam ple, it is c learly  im possib le  to check the 

com pleteness and accuracy of the inform ation provided by VE - e.g. with view  to 

its coverage of venture  capita l investm ents in general, and in the biotech sector 

in particu lar - in detail.

Therefore, in the fo llow ing , we shall first re fer to som e authors that have dealt 

w ith the above issues to som e extent, and, subsequently , we a lso describe our 

own ana lys is  o f 'su spect' cases in our data (e.g. those cases w ith considerab le 

m issing data), which m ight provide some additional ins ights into the re liab ility  o f 

our sample.

E.I.4.a) Assessment of the VE database by other researchers

To begin w ith, the VE da tabase  is w ide ly  recogn ized  as a lead ing source of 

in fo rm ation  on ven tu re  cap ita l, and it has been used by seve ra l lead ing 

researche rs  in the fie ld  (e.g. Bygrave, 1987; Chang, 2004; Gom pers, 1995;
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Gom pers & Lerner, 1999; Hochberg et al., 2004; Lerner, 1994, 1995; Podolny, 

2001; Sorenson & Stuart, 2001).90

As such, one m ight cons ide r ou r data to be, at least comparatively, com p le te  

and accurate.

Th is assertion is supported  by Lerner (1994), who - ana lys ing  the com p leteness 

and a c cu ra cy  o f th e  VE  d a ta b a se  - c o n c lu d e s  th a t  the  d a ta b a se  is 

com prehensive, and accurate ly  dep icts the am ount o f funds d isbursed.

H ow ever Le rne r (1994: 19) a lso  po in ts  ou t a no tew o rthy  b ias o f the VE 

database: 'S ing le  ven tu re  rounds, particu la rly  in m ore m ature firm s, are often 

recorded as severa l observa tions. [...] W hile data accu racy  has increased  over 

tim e and Ven tu re  Econom ics has recently  [i.e. before 1994] im proved its data 

co llection m ethodo logy to lim it such problem s in the future, the over-reporting  of 

rounds is a s ign ifican t facto r in the historical Venture Econom ics data '.91

Gom pers (1995: 1470) fu rthe rm ore  notes that 'the cove rage  o f the [VE] data 

seem s to be be tte r fo r the  la tte r ha lf o f the sam p le  period [i.e. from  the late 

1970s onw ards]. T h is  m ay re fle c t in creas ing  com p le ten ess  o f the  V en tu re  

Econom ics da tabase  over tim e. During the 1970s VC investing  was m odest in 

size. The num ber o f rounds per year, the num ber of new ventures financed, and 

the tota l ven tu re  in ves tm en t show  a d ram atic  rise a fte r the libe ra liza tion  o f 

ER ISA 's 'p ruden t m an ' ru le in 1979, which eased pension  fund restr ic tion s  on 

investm ent in venture cap ita l. ' G om pers (1995) a lso points out that the VE data 

are genera lly  lim ited, fo r  instance, in that they do not prov ide any in form ation  

on other types o f financing  the ventures m ight have received but venture capital.

Fu rthe rm ore , and p a rt icu la r ly  re le van t fo r us, Le rner (1995) e xam ines  the 

com pleteness of the VE data w ith respect to the inclusion of venture capita l deals

90 The second most commonly used database for this purpose is that provided by VentureOne.

91 Lerner (1994) suggests that there are three potential reasons why VE sometimes refers to a single 
round as multiple observations: First, a contract between a company and its venture financiers may 
call for the staged distribution of the funds in a single venture round, which may then appear in the 
database as several distinct venture rounds. Second, staggered disbursements arise without design. 
Venture capital funds typically do not keep large cash balances but, rather, draw down funds from 
their limited partners as needed. Limited partners will have between two weeks and several months 
to provide the funds. As several venture funds normally participate in a financing round, investments 
may be received over the course of several months and thus be recorded in the database as several 
rounds. Finally, VE aggregates information about venture investments from reports by pension fund 
managers, individual investors, and investment managers. If the date of the investment differs in 
these records, a single investment round may be recorded as two or more events.
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in b iotechnology. Specifica lly , to assess the com p leteness o f 271 biotech firm s in 

his sam ple, which - accord ing to VE - had received venture capita l between 1987 

and 1989, he sea rches severa l o ther sources -  such as the SEC filings, the 

reco rds o f R e com b inan t Cap ita l and severa l industry  d ire c to r ie s  - for (US) 

b iotech firm s that have rece ived venture capita l as private ly  held firm s but are 

not in the VE sam ple. H is e fforts lead to the identification  of an add itional 37 US 

b io techno logy firm s (ca. 12% o f the total sam ple), but eva luating  those cases 

om itted in the VE database (e.g. with view to the patents and the total am ount 

rece ived by those  ventures) Lerner (1995) concludes that the resu lts suggests 

that the om itted  firm s are less s ign ifican t than those included in the VE data; 

and he does not inc lude  all o f the add itiona lly  identified  ventu res in his final 

analysis.

Aga in  po in ting  in to  a s im ila r  d ire c tion , a lso  G om pe rs  and Le rne r (1999) 

investigate  the com p le teness o f the Venture  Econom ics database and conclude 

that it covers m ore than 90% of all venture investm ents.

Kaplan et al. (2002), fu rtherm ore , exam ine and contrast the accuracy of both 

the VE and the Ven tu reO ne databases by com paring 'rea l-w orld ' contracts in 143 

VC fin an c ing s  (143 VC  investm ents in 98 portfo lio  com pan ies  by th irteen  VC 

partnersh ips) to the ir characterizations in the databases (for instance, with view 

to w hether the fin an c ings  appear in the database and the financing  am ount). 

Doing so, the au thors  find that both databases exc lude  rough ly  15% o f the 

financing rounds and 20%  of the funding com m itted, and that they over-sam ple 

larger rounds and Ca lifo rn ia  com pan ies (and the VE database s ign ifican tly  so). 

Furtherm ore, the au thors also note that both databases p rov ide unbiased, but 

noisy m easures o f financing  am ounts (the average abso lu te error is in the order 

o f 10%). However, Kaplan et al. (2002) also po int out that -  contrary  to what 

one m ight expect -  both databases show  no b ias tow ards includ ing com panies 

that subsequently  go public.

Hochberg  et al. (2004), fina lly , adds tha t 'o ccas ion a lly , V en tu re  Econom ics 

assigns m ore than one nam e for the sam e VC firm  (e.g. 'A lex Brown and Sons', 

and 'A lex Brown & sons') -  m aking it necessary to m anually  conso lidate  VC firm  

nam es where applicab le.

Sum m ariz ing  the above, we are confident that the in form ation  obta ined from  VE 

is re la tive ly  com p le te  and accurate . Neverthe less, we acknow ledge that there 

m ight be som e re levant issues with these data, which poten tia lly  could bias our 

findings. In the fo llow ing section, we describe how we deal with these issues.
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E .I.4 .b )  O w n  a s s e s s m e n t  o f  d a ta  and  c o rre s p o n d in g  a c t io n s

From the previous section  it seem s, the main issues with the VE data concern  1) 

the m ultip le listing (doub le-counting) o f s ing le rounds, 2) the 'con fus ion ' o f some 

VC nam es, and 3) th e ir  (in-) com p le teness  ( inc lud ing  m issing  in fo rm ation  on 

some variables) particu larly  before the mid to end 1980s.

W ith view  to the firs t issue, we am end the problem  of doub le -coun ting  o f single 

rounds in our sam ple, as far as possib le , by com bin ing  all those 'rounds ' in the 

sam e venture  tha t -  acco rd ing  to VE -  e ithe r occurred on the sam e date or 

w ithin 90 days (th is was the case for about 9% of our observations).

S im ilarly, we also am ended the second issue, the 'con fus ion ' about VC  names, as 

far as possib le. For th is purpose, we checked our sam ple for susp ic ious ly  s im ilar 

VC  nam es, and w here  those  were found  we searched  the In te rn e t and VC- 

websites for the appropria te  nam es. Doing so, we identify  and am end the nam es 

o f ca. 30 VC  firm s tha t tu rned  up under s ligh tly  d iffe ren t nam es in the VE 

databases.

Th is leaves us w ith the th ird  issue m entioned above, the in com p le teness o f the 

VE data, particu larly  before the mid to end 1980s. We are not too concerned that 

th is  su b s ta n t ia lly  a ffe c ts  ou r f in d in g s  because  the  v a s t m a jo r ity  o f ou r 

observations (VC investm ents in b iotech ventures) occurred a fter the m id 1990s 

(see 'exploratory overv iew  over o f the data ' further below).

F lowever, in p re lim in a ry  ana ly ses, we noted tha t the re  is a n on -neg lig ib le  

proportion  o f cases w ith m issing  data on som e variab les  in ou r sam ple; and, 

fo llow ing  Flair et al. (1998), we are aw are that m issing  data are p rob lem atic  

because they not on ly reduce the num ber o f observations ava ilab le  fo r ana lyses 

but also because they m ight be non-random . If th is is the case, any statistica l 

resu lts based on these  data are biased to the extent o f the non-random ness or 

'm iss ing  data p ro cesses '. Th is  c lea rly  can a ffe c t the g en e ra liza b ility  o f the 

resu lts. S im ila rly , a lso  T ab a ch n ick  and Fide ll (2001: 58) po in t out, th a t the 

pattern  o f m issing  data is m ore im portan t than the am oun t m issing. M issing 

va lues scattered  random ly  th rough  a data m atrix  pose less serious prob lem s. 

N on-random ly  m issing  va lues, in contrast, are serious because they a ffect the 

genera lizab ility  o f results.

Thus, it is im portan t to de te rm ine  the exten t o f th is prob lem  w ith v iew  to our 

data before the actua l ana lyses; and we there fo re  deal w ith th is issue in som e 

more detail in the fo llow ing section.
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Furtherm ore, in the section after the next, we also briefly describe our analysis -  

and correspond ing  actions -  w ith view to potentia l ou tlie rs and in fluentia l cases 

in our sam ples.

E.IA.b.i. Overview over cases with missing data

For our ana lys is  o f cases w ith m issing data, we focus on the VC /investm en t 

level, wh ich is the m ost fine-gra ined level used in any o f our ana lyses.92 Here, 

we fu rth e rm o re  c o n ce n tra te  on th ose  v a r ia b le s  fo r  w h ich  we find  - in 

p re lim in a ry , u n rep o rte d  an a ly se s  - m ore than  10%  case s  w ith  m iss ing  

in form ation. As Tab le  E - l  shows, th is is the case for all our theoretica l variab les 

(proxies for VCs' know ledge) and the finance-re lated contro l variab le.93

Table E-l: Overview over cases with missing data (>10%) on the investment level

(N=14,730)

M iss in g  d a ta  on va r ia b le : N u m b e r  (% ) o f ca se s
VC total experience 2,439 (16.6)
VC non-biotech experience 2,439 (16.6)
VC biotech expertise 2,148 (14.6)
VC aqe experience 2,321 (15.8)
Relative investment size 4,015 (27.3)

The next step is to investigate possib le reasons for cases with m issing data, as a 

fundam ent fo r the appropria te  course of action. Here, p re lim inary analyses show 

that, w h ilst m issing  data are scattered across cases, four main groups of cases

92 As evident from Figure E-l, most variables used on other levels of analysis (i.e. round and venture 
level) merely represent aggregations of the data from the investment level. For instance, the age of 
the individual VCs (on the investment level) serves as a fundament to calculate the average age of 
the syndicate on the round level, and the average age of all syndicates invested in a venture on the 
venture level. At the same time, this means that the proportion of cases with missing data will be 
highest on the investment level.

93 As we will explain further below (Chapter F), for our analysis on the investment level, we use the 
individual VC's 'relative investment size' as a finance-related control variable because VE only 
provides information on the actual investment size by each VC participating in a round in a very 
limited number of cases. We calculate this variable as the proportion of the current total 'round 
amount' (invested by all VCs in a particular round) to the individual VC's average previous 
investment size (round amount divided by number of participating VCs of the rounds a VC has 
previously invested in). As such, on the investment level, cases might have no information on the 
'relative investment size' because the total round amount and/or the individual VC's average 
previous investment size is unknown. Since most rounds comprise several investments by individual 
VCs, this might also explain why our investment level sample comprises a higher proportion (27.3%) 
of cases with missing information on this finance-related variable than, for instance, Kaplan et al. 
(2002) who find that the VE data have no information on the round amount in about 20% of the 
cases.
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account for a large p roportion  o f cases with m issing data .94 They are dep icted in 

Tab le E-2.

Table E-2: Main groups of cases with missing data on the VC/investment

(N=14,730)

M ain  g ro u p s  o f  c a s e s  w ith  m is s in g  d a ta N u m b e r  (% ) o f  ca se s

Undisclosed VC 1,681 (11.4)
Unknown VC 758 (5.2)
Unknown round amount 994 (6.8)
VC who invested more than once in same round 1,261 (8.6)

As we exp la in  in the  fo llow ing , Tab le  E-2 p rov ides som e exp lana tion  for th is 

s izeab le  p roportion  o f cases  w ith  m issing  in fo rm ation  show n in the prev ious 

Tab le E - l.

Cases of investments by 'undisclosed VCs': From  Tab le  E-2 it is ev iden t that a 

cons ide rab le  num ber (1 ,681, or abou t 11.4% ) o f all investm en ts  in ou r data 

were made by w hat VE ca lls  'und isc lo sed ' VCs. Th is is, VE notes that a VC has 

invested  in a ven tu re  (e ith e r a lone or as part o f a synd ica te ) but does not 

provide any fu rther in form ation  about these VCs, such as the ir nam e, the ir type, 

the ir country o f orig in, or -  m ost critica l for us -  the ir age and the ir non-/b iotech 

experience.95 The re fo re , we have to exc lude  those  cases  o f in ves tm en ts  by 

undisclosed VCs from  our ana lys is  on the investm ent level. However, we account 

for those 'und isc losed  VCs' in severa l ca lcu lations to ad just o ther variab les in the 

ana lyses on the investm en t level, as well as the round and ventu re  level. For 

instance, on the investm en t level, to ca lcu la te  the average investm en t size per 

VC, we d iv ide the round am oun t by the total num ber o f VCs w hether they are 

und isclosed or not. Fu rtherm ore , on the round level, If a round com prises  two 

VCs o f w h ich  one is u nd isc lo sed , we still con s id e r it a syn d ica ted  round. 

N everthe less , the  la rge  num ber o f these  cases  cou ld  p re sen t a substan tia l 

problem  for ou r ana lyses. Pa rticu la rly  if those cases o f 'und isc lo sed  V C s ' were 

not random ly d istribu ted  th is could substantia lly  b ias our find ings. For instance, 

it m ight be that cases o f und isc losed  VCs are d isp roportiona lly  frequen t in small

94 In this context, it should be mentioned, the four main groups of cases with missing data account 
for the majority but not for all of the cases with missing data. However, as preliminary analyses have 
shown, the remainder of cases with missing data seems randomly scattered and of little overall 

relevance (<5%).

95 From VE's website, we understand that some VCs cooperating with VE do not want to have 
published any detailed information about their activities; and VE only uses the information provided 
by those VCs in its aggregate data (which are relevant only for our context-related control variables) 
but otherwise keeps the VCs confidential.
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or large investm ent rounds, in certain countries, or in certa in  years -  potentia lly 

d is to rting  ou r f in d in g s  w ith respect to those  s itu a tions . C onsequen tly , we 

conduct seve ra l te s ts  to find out w he the r und isc losed  VCs tend to fall into 

particu la r ca tegories  o f investm ents and/or w hether they are d iffe ren t in som e 

other way from  the 'd isclosed VCs'. Those tests will be described further below.

Cases of investments by 'unknown l/Cs': Ano ther g roup of cases w ith m issing 

data on key va riab les is that o f what we call 'unknow n VCs'. Into th is category 

fall VCs fo r which VE doesn 't provide any fu rther in form ation  but the ir nam e - 

and the num ber o f appearances as investors in b iotech ventures. Therefore, also 

for th is g roup im portan t in form ation  fo r our ana lyses is m issing in m ost cases, 

such as the ir age, type, country  of orig in, and -  again very critica l to us -  their 

non-biotech  experience .96 However, com pared to the above-described  cases of 

'und isc losed  VCs', cases of 'unknow n VCs' have the advantage that they can at 

least be d istingu ished  -  from  each other and from  'regu la r VC s' - by their name, 

and do not have to be treated as a hom ogenous g roup o f anonym ous VCs. As 

such it is possib le  to narrow  down the cases of investm ents by 'unknow n VCs'. 

For instance, w h ils t in ou r data there are 758 cases o f investm ents m ade by 

'unknow n VCs', we know that those investm ents are in fact m ade by 'on ly ' 350 

ind iv idua l VCs, or abou t 17% of all VCs in our sam p le .97 At the sam e tim e, as 

described fo r the 'und isc losed  VCs', we can use the in form ation  about 'unknown 

VCs' to ad just som e im portant variab les for our ana lyses -  such as the syndicate 

size or the ave rage  investm en t s ize per VC in the synd ica te . Neverthe less, 

because som e im portan t in form ation  is m issing fo r the 'unknow n VCs' it is still 

p oss ib le  th a t a lso  the 'unknow n  VCs' -  s im ila r  to the  'und isc lo sed  VCs' - 

introduce som e bias into our find ings, particu larly  if they are d iffe ren t in som e 

un-random  w ay from  the  'know n VCs'. C onsequen tly , a lso fo r th is  group we 

condu ct a n um be r o f te sts  to find ou t w he the r th ose  'un kn ow n ' VCs are 

particu larly  frequent in certain types of investm ents.

Cases of investments with 'unknown round amount': The  th ird group o f cases 

w ith a s ign ifican t num ber of m issing data is tha t o f investm ents for which the

96 In this context, it should be noted that because we don't have information about the non-biotech 
experience of both 'undisclosed' and 'unknown' VCs, the total number of cases without information 
on the non-biotech experience in Table E-l above is the sum of these two (mutually exclusive) 
groups of VCs (1,681 + 758=2,439) in Table E-2.

97 This is different from cases involving 'undisclosed VCs': the total number of investments made by 
undisclosed VCs, 1681, either could come from 1681 individual undisclosed VCs, or from one single 
undisclosed VC with 1681 investments, or from any number in between.
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overall round am ount ($) -  and correspond ing ly  the average investm ent size per 

VC -  is unknown. Overa ll, 994 (or about 6.8% ) of all investm ents in our sam ple 

fall into th is ca tegory  -  which again  m ight or m ight not com prise  cases of other 

m issing data described  above. Toge the r w ith the prev ious two groups o f cases, 

th is a lso exp la in s  the  h igh num ber and p roportion  o f ca se s/ in vestm en ts  w ith 

m issing in fo rm ation  on the ratio  betw een the round am oun t and the  average 

previous investm ent size by a VC  (4,015 or 27.3%  of all cases). For m ost o f it, 

th is is a resu lt o f the  cases fo r which we don 't have the round am ount and/or 

cannot ca lcu la te  the VCs' average prev ious investm ent size (e ither because the 

VCs are und isc losed  or unknow n, or because we don 't have the in form ation  on 

th e ir  p rev ious  in ves tm en ts  a lthough  they  are not und isc lo sed  o r unknow n). 

S im ilarly  to w hat has been described for the above groups of cases w ith m issing 

data, a lso the g roup o f cases w ith m issing round am ount cou ld  poten tia lly  bias 

m any o f our find ings. Th is  is because -  a lthough the focus o f our in te rest is on 

the V C s ' know ledge  -  f in an ce -re la te d  aspects, such as the round -am oun t, 

arguab ly  p resent im portan t contro l variab les for all our ana lyses (a fte r all, the 

m oney is key to the VCs' activ ity). Thus, particu larly  if cases w ith m issing round 

am ount are non-random ly  d istribu ted, they m ight d istort our find ings, or at least 

the in te rp re ta t io n  o f ou r f in d in g s  in the ligh t o f f in an c ia l a spec ts . As a 

consequence, a lso for th is  g roup we test w hether there are any ev ident patterns 

in the frequency o f cases w ith m issing data on the round am ount.

Cases of 'VCs investing more than once in same round in same v e n tu re The 

fina l m ain g roup  o f cases  w ith 'p rob lem a tic ' data in ou r sam p le  resu lts  from  

those VCs that, accord ing  to VE, invest m ore than once in the sam e round (in 

the sam e venture). Spec ifica lly , on the investm ent level, we find 1,261 cases 

where the sam e VCs inves t m ore than once in the sam e round .98 In m ost o f 

these cases a VC  invests  tw ice  in the sam e round, but the re  are a lso cases 

where a VC invests m ore than tw ice. W hilst the first two o f the above-described  

g roups o f 'u n d is c lo s e d ' and 'u n kn ow n ' VCs are  m u tua lly  ex c lu s ive , th is  is 

d ifferen t w ith respect to those  VCs that invest m ore than once in a g iven round 

in a g iven ventu re . S pec ifica lly , the la ter group m ight com prise  'und isc losed ', 

'u n know n ' and 'd is c lo se d /k n o w n ' VCs, as well as cases  o f 'un know n  round

98 It should be emphasized that this is different from the common cases, in which the same VCs 
invest more than once in the same venture, but in different rounds. In fact, we have 7,241 cases of 
investments made by the same VC in the same venture, of which 'only' 1,261 cases occur in the 
same round - leaving us with 5,980 cases in which the same VC invested in the same venture but 
not in the same round.
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am ount'. In m ost cases (in m ore than 1,000 or 83%  of the 1,261 cases) we 

have all re levan t background  in form ation  on those VCs that invest more than 

once in the sam e round to conduct our analysis. Neverthe less, we reckon that it 

would be inappropria te  to treat them  as 'norm a l' investm ents and include them  

in our ana lys is  fo r two reasons. First, it seem s like ly that the doub le-lis ting  of 

VCs in a g iven round is s im ply a m istake by VE. Th is assum ption  also finds some 

support by Lerner (1994) who finds that -  particu larly  in the early  years o f VE 

there was a tendency to record separate d isbursem ents o f funds by the sam e VC 

in the sam e round as d iffe ren t rounds. Second, s ince we are interested in the 

experience  o f VCs (approx im ated  by the ir prev ious num ber o f investm ents), it 

would seem  prob lem atic  if we included the sam e VC tw ice  in a g iven round - 

s in ce  th is  w ou ld  'in f la te ' h is e xp e r ie n ce . For in s ta n ce , it w ou ld  seem  

unreasonab le  to a argue that a VC w ith an in itia l experience  score of, say, 1 

(before investing in a given venture in a given round) would gain an experience 

score o f 3 if he invested tw ice in th is round w ithin a very short period o f t im e ."  

Therefore, in our ana lys is, we trea t several investm ents by the sam e VC in the 

sam e round as a s ing le investm ent by th is VC. Th is deletion of investm ents leads 

to 'm iss ing ' data in the sense that it reduces the num ber of observations/un its of 

analysis on the investm ent leve l.99 100

E.IA.b.ii. Analyses o f cases with missing data

The above four main groups o f cases with m issing data could present a threat to 

ou r ana lys is  if they  were not random ly d istribu ted . To find ou t w hether any 

patterns ex ist in the d istribu tion  of those cases we broad ly  use th ree d ifferent 

approaches.

F irstly , we look at the interrelations between the cases with missing data 

them se lves. Th is  is because it m ight be that certa in  cases w ith m issing data

99 In this context, it should be referred to our discussion of the proxies for VCs' knowledge used in 
our research (see Chapter D). There we argued that a suitable proxy for VCs' knowledge should be 
their number of investments in different ventures. In this context, we further argue that a venture 
develops and changes over time (i.e. from one round to the next). So, if the same VC invests in 
subsequent round in the 'same ' venture he is still likely to gain additional experience from these 
investments. If however, the VC makes several investments in the same round (i.e. in very short 
intervals), this venture is unlikely to have developed much between those investments - making it 
unlikely for the VC to gain much additional knowledge from those investments.

100 Specifically, instead of the 14,730 observations on the investment level we now 'only' have 
13,469 (14,730-1,261) observations on this level.
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co in c ide  w ith  one o r m ore  o f the o th e r g roups. For in s tance , cases  w ith 

'undisclosed VCs' m ight s im u ltaneously  be cases with 'unknown round am ount'.

Second ly , we look a t the distribution/frequencies of the cases in the  above- 

described four g roups over time. Th is is because it m ight be that certa in  cases 

w ith m issing data are particu larly  frequen t in certain years, for instance, because 

- as m entioned above - the way in wh ich VE has gathered  its in fo rm ation  has 

changed over time.

Third ly, we conduct a comparison of groups of cases with and without missing 

data on the basis of other variables, fo r wh ich we have in fo rm ation  in both 

groups. S pec ifica lly , we use ch i-squa re  tests  to com pare  the expected  and 

observed frequency o f unknown VCs in d ifferent countries.

We begin ou r ana ly s is  o f cases w ith m issing  data w ith an overv iew  over the 

in terre lation  betw een  the d iffe ren t groups o f cases. Here, Tab le  E-3 illu strates 

the relation between the four main groups of cases w ith m issing data.

Table E-3: Relation between main groups cases with missing data

[number in brackets: % o f cases within main group]

M ain
g ro u p

o f ca se s:

T o ta l
in

m a in
g ro u p

O n ly
in

m a in
g ro u p

A d d it io n a lly  in g ro u p / s :

1 2 3 4 1 + 4 2 + 4 3+ 4

(1) U n d is -
c lo se d  V C

1,681 1,369
(81.4)

- 104
(6.2)

208
(12.4)

" 1
(0.1)

(2) U n -
kn o w n  V C

758 684
(90.2)

- 37
(4.9)

9
(1.2)

_ 0
(0.0)

(3) U n -
kn o w n  $

994 804
(81.0)

104
(10.5)

37
3.7)

48
(4.8)

1
(0.1)

0
(0.0)

-

(4) 'D o u b le  
-V C '

1,261 996
(79.0)

208
(16.5)

9
(0.7)

48
(3-8)

“ -

From Tab le  E-3 it is ev iden t that no tw o groups o f cases w ith m issing  data fall 

c lose ly  together. In fact, the g reatest m utual inc lusion ex ists between cases of 

group 4 (VCs that invest m ore than once in the sam e round) and cases of group 

1 (und isclosed VCs). 16.5%  o f the cases of group 1 a lso fall into group 4 -  and 

12.4%  v ice versa. But th is  has to be interpreted w ith som e caution  since, per 

defin ition, we don 't know  the identity  o f the und isclosed VCs. So it m ight be the 

sam e (und isc losed) VCs are  investing  m ore than once in a g iven round or it 

m ight be a d ifferent (und isc losed) VC.

O vera ll, th e re fo re , th e re  seem s no c lea r pattern  ind ica ting  th a t cases  w ith 

m issing data would co incide in two or m ore o f the groups.
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The next step in ou r ana lys is  o f cases w ith m issing data cons ist in a graph ica l 

exam ination  o f the deve lopm ent in the proportion o f those cases re lative to the 

total num ber o f investm ents in a given year. Th is is depicted in Figure E-2.101

— •—  %. of investments by 
'undisclosed VCs'

— •—  % of investments by 
'unknown VCs'

..&••••• % of investments by
VCs who have 
invested more than 
once in same round

—« —  % of investments for 
which round amount is 
missing

Figure E-2: Proportion of cases with missing data (1982-2002)

As is ev iden t from  Figure E-2, from  1982 onw ards, fo r each o f the four main 

groups of cases with m issing cases there is considerab le variance in the ir relative 

proportion to the total investm ents in a given year. In fact, the variance over the 

sam pling  period  is as stark  that it seem s very d ifficu lt to determ ine  w hether 

there is any c lea r deve lopm ent in the frequency of the num ber of cases in any of 

the groups over tim e. Flowever, if any, the m ost likely trends in Figure E-2 could 

be: the proportion  o f a) investm ents by 'VCs who invest m ore than once in the 

sam e round ' ra the r decreases, b) investm en ts  by 'u n d isc lo sed  VC s ' ra ther 

increases s ligh tly , c) investm ents by 'unknow n  VCs' ra ther increases, and d) 

investm ents w ith 'unknow n round am ount' increases strongest.

W ith v iew  to F igu re  E-2, it shou ld  be m entioned  (and will be shown in the 

'exp lo ra to ry  overv iew  over the data ' fu rthe r below) that the vast m ajority  o f 

investm ents in ou r sam ple was m ade a fter the mid 1990s, when the b iotech/- 

venture cap ita l boom  started. At the sam e also m any new (m ain ly non-US) VCs 

entered the arena. As a consequence it is likely that, by the end o f our sam pling 

period, VE has not had enough tim e to update the in fo rm ation  on those new 

VCs, particu larly  if they were not from the US.

101 In the early years (i.e. pre 1980s) of our sampling period, the overall number of investments is 
very low and there are hardly any cases with missing data. For reasons of illustrative clarity Figure E- 
2, therefore refers only to the years 1982-2002.
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Our fina l approach  to exam in ing  possib le  patterns in the fou r m ain g roups of 

cases w ith m issing  data cons ists  in look ing at the frequency  o f those  cases in 

d ifferent countries (i.e. US vs. non-US) to identify potentia l geograph ic  b iases in 

our data (as suggested  by Kaplan et a l., 2002). For th is purpose, we exam ine - 

with a ch i-square test - w hether cases of m issing data occur m ore frequen tly  in 

the US than outside the US .102

'Undisclosed l/Cs': th e re  is a s ig n ifican t (pc.OOO) re la tion  betw een  cases of 

investm ents by und isc losed VCs and the country o f orig in o f the venture in which 

the investm ent w as made; all 1,681 cases o f investm ents by und isc losed  VCs 

invo lve  non-US  ven tu res  (th is  is desp ite  US investm en ts, w ith  abou t 80% , 

clearly dom inate ou r sam ple).

'Unknown VCs': th e re  is a s ig n if ica n t (p< .000) re la tion  betw een  cases  of 

investm ents by unknow n VCs and the country  o f orig in  o f the venture  in which 

the inves tm en t is m ade; cases  o f inves tm en ts  by unknow n  VCs are m ore 

frequen t than expected  in non-US ventures and less frequen t than expected  in 

US ventures.

'Unknown round-amount': there  is a s ign ifican t (pc.OOO) re la tion betw een cases 

o f investm en ts  w ith  m iss ing  round am oun t and the coun try  o f orig in  o f the 

venture in which the investm ent is made; cases o f investm ents by unknown VCs 

are m ore frequen t than  expected  in non-US ventu res and less frequen t than 

expected in US ventures.

V C s  investing more than once in same round': there  is a s ign ifican t (pc.OOO) 

relation between cases o f investm ents w here the sam e VCs invested m ore than 

once in the sam e round and the coun try  o f orig in  o f the ventu re  in wh ich the 

investm ent is m ade; cases o f investm ents w here the sam e VCs invested  m ore 

than once in the sam e round are less frequent than expected in non-US ventures 

and more frequent than expected in US ventures.

From the above it is ev ident that the frequency of cases w ith m issing data seem s 

to be re la ted  to  g e o g ra p h ic  a spects . S p e c ific a lly , ca se s  o f m iss ing  data 

(und isclosed VC, unknow n VC, and unknown round am ount) are m ore frequent 

for investm ents ou ts ide  the US than fo r investm ents ins ide the US. Cases of

102 A possible argument for differences in this context could be, for instance, that VE - as a U.S. 
company - puts a stronger focus on collecting accurate/complete information about U.S. 
investments; or it might just be easier to collect such information in the more mature/developed U.S. 
market than in non-U.S. markets (Kaplan et al., 2002, for instance, indicate that VE over-samples 
'Californian' rounds).
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prob lem atic  data (VC invested m ore than once in sam e round of sam e venture), 

in con tra s t, are less fre q u en t fo r in v e s tm en ts  ou ts id e  the  US than  fo r 

investm ents inside the US. One p lausib le  exp lanation  fo r th is m ight be that VE 

has a stronger focus on the US VC m arket -  which m ight resu lt in more accurate 

inform ation about the activ ity  inside the US m arket than outside the US market.

In sum, from  our ana lyses of cases with m issing data, it seem s that there is no 

cons isten t pattern  tha t cou ld  s im u ltaneous ly  exp la in  all fou r m ain groups of 

cases w ith m issing  data. However, there are c lea r ind ica tions that cases with 

m issing data are not com p le te ly  random . Spec ifica lly , as a lready ind icated by 

previous research, we find som e variation in the proportion of cases with m issing 

data over tim e; and we find ev idence for a better coverage of the VE data in the 

US than outside the US.

Th is ra ises the question  o f how to deal w ith the cases o f m issing data. In th is 

context, severa l options are suggested in the literature (e.g. Tabachn ick  & Fidell, 

2002). For exam ple, one m ight consider estim ating  and rep lacing the values of 

m iss ing  v a r ia b le s  using  im puta tion  p ro cedu res  such  as m ean substitu tion , 

regression, expectation  m axim isation , and/or m ultip le im putations. However, all 

these  p ro cedu res  have assoc ia ted  p rob lem s (cf. Ha ir et a l., 1998) and they 

wou ld invo lve  a 'g u e ss t im a te ' o f a fa ir ly  la rge p ropo rtion  o f va riab les. An 

a lternative approach, there fore, is to drop the cases w ith m issing inform ation on 

key va riab le s  a ltoge the r. However, th is  wou ld c lea rly  m ean a g reat loss of 

in form ation. Furtherm ore, not all m issing variab les are re levant for all analyses; 

and m ost cases  w ith  m issing  va lues fo r one key va riab le  have in fo rm ation  

ava ilab le  fo r o ther key variab les. Thus, as exp la ined before, we can often use 

certa in  ava ilab le  in fo rm ation  on the cases w ith m issing  data to ad just o ther 

variables (on other levels o f analysis).

As a consequence, we consider it m ost appropriate to exclude cases with m issing 

va lues on a case -w ise  basis, depending on the particu la r level o f analysis. For 

in s tance , we ex c lu d e  cases  o f 'u n d is c lo sed ' VCs fo r  ou r ana ly s is  on the 

in ves tm en t leve l (because  we don 't have in fo rm a tion  fo r these  cases, for 

instance, on the VCs' know ledge); but we use the in form ation on the undisclosed 

VCs to decide w hether a deal is syndicated for our analysis on the round level.

N everthe less, fo r all our subsequent ana lyses (w ith the exception  of the case 

studies) and d iscussions, it should be kept in m ind that there  is a certain bias in 

our sam ple, particu larly  with view to an over-representation  o f US data.
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E.IA.b.iii. Outlier and influential cases

A n o th e r im p o rtan t data  issue  th a t needs to be add re ssed  rega rd in g  the 

genera lizab ility  o f ou r find ings based on the sam ples obta ined from  VE concerns 

ou tlie rs  and in fluen tia l cases. Those  cases cou ld  po ten tia lly  a ffe ct the resu lts 

from  all th ree regression  p rocedures (Logistic-, Mu ltip le-, or Cox-Regress ion) we 

use fo r exam in ing  ou r hypotheses. 'O u tlie rs ' are cases that d iffe r substan tia lly  

from  the main trend o f the data. They can cause the model to be biased because 

they a ffect the va lues  o f the estim ated  reg ress ion  co e ff ic ie n ts .103 'In fluen tia l 

cases' are cases that exert undue in fluence over the param eters o f the m odel -  

even if not identified as an 'outlier'.

S ince our p rocedu re  fo r ana lys ing  those cases, as well as our m ethod to deal 

with them , are essentia lly  the sam e in all our analyses, we describe them  at th is 

point, and refer back to th is section  in the chapters that describe  the ana lytica l 

approaches for each ind iv idual hypothesis.

As Hair et al. (1998: 64) po int out 'outlie rs cannot be categorica lly  characterized  

as e ither benefic ia l or prob lem atic  but instead m ust be v iewed w ith in the context 

o f the ana lys is  and shou ld  be eva luated  by the types o f in fo rm ation  they may 

provide. W hen benefic ia l, ou tlie rs  -  a lthough d iffe ren t from  the m ajority  o f the 

sam ple -  m ay be ind icative  o f characteristics o f the popu lation that would not be 

discovered in the norm al course  o f analysis. In contrast, prob lem atic  outliers are 

not representative o f the popu lation, are counter to the ob jectives of the analysis 

and can seriously d istort statistica l tests. Ow ing to the variab ility  in the im pact of 

outliers, it is im perative  that the researcher exam ine the data for the presence of 

outliers to ascerta in  the ir type of in fluence '.104

103 As Tabachnick and Fidell (2001: 66-67) point out, 'an outlier is a case with such an extreme value 
on one variable (a univariate outlier) or such a strange combination of scores on two or more 
variables (multivariate outlier) that they distort statistics ... and they lead to results that do not 
generalize except to another sample with the same kind of outlier'; and Gujarati (2003: 390) further 
explains, 'an outlier is an observation that is much different (either very small or very large) in 
relation to the observations in the sample. More precisely, an outlier is an observation from a 
different population to that generating the remaining sample observations. The inclusion or exclusion 
of such an observation, especially if the sample size is small, can substantially alter the results...'

104 Similarly, with view to influential cases, the authors point out that although there is no single 
procedure for identifying influential cases and then deciding on the course of action, the basic 
premise is quite simple. In the absence of data entry error or other correctable reasons, influential 
cases that are substantially different from the remaining data on one or more variables should be 
closely examined. If it is ascertained that a case is unrepresentative of the general population, it 
should be laminated' (Hair et al., 1998: 234).
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T h e re fo re , fo llo w in g  the  p ro cedu res  ou tlin ed  by H a ir et al. (1998) and 

Tabachn ick  and F ide ll (2001), fo r each o f our ana lyses, we take a tw o-step  

approach tow ards identify ing those cases. Firstly, in the pre-ana ly tica l/screen ing 

stage, we exam ine the orig inal variab les for potentia l un i-/m u ltivaria te  outliers. 

Secondly, in the ana ly tica l stage, we search for ou tlie rs and in fluentia l cases in 

the solution.

For th is purpose, the residua ls are the m ost fundam enta l d iagnostic  tool - since 

those  cases  not p red ic ted  well by the reg ress ion  egua tion  w ill have large 

residuals. We ana lyse the residua ls in severa l ways. Specifica lly , we begin with 

partia l reg re ss ion  p lo ts  fo r pa irs  o f th eo re t ica l/ in d ep e n d en t and dependen t 

variab les. But because  the iden tifica tion  of ou tly ing /in flu en tia l observations is 

said to be m ore a process o f convergence by m u ltip le  m ethods than a reliance 

on a s ing le m easure - we also use a variety o f d iagnostics provided by SPSS (the 

statistica l package we use for all our analyses) such as standard ized/studentized 

residuals, leverage points, DFBeta, Mahalanobis d istance and Cook's distance.

Based on th is, we identify  a num ber of cases tha t m ight po ten tia lly  present 

outliers or in fluen tia l cases. Th is is m ain ly due to extrem e va lues o f individual 

variab les. But a c lo se r exam ination  o f those  cases across d iffe ren t variab les 

suggests that none seem s im plausib le in light o f other variab les, and there is no 

reason to believe that those cases should not be part o f the overall population.

As such, we fo llow  Hair et al. (1998), who argue that, w h ils t there  are many 

ph ilosoph ies as to how to deal w ith outliers, they should be retained unless there 

is dem onstrab le  p roo f that they are tru ly aberrant and not representative of any 

obse rva tion s  in the  popu la tion . But if they  do rep resen t a segm en t o f the 

popu la tion , they  shou ld  be reta ined  to ensu re  g en e ra lizab ility  to the en tire  

popu lation  - because there  are a lways outliers in any popu lation, and one must 

be carefu l not to trim  the data set.

We there fo re  dec ide to retain 'ou tlie rs ' for our main ana lyses. Neverthe less, we 

run our m ain m ode ls both w ith and w ithout those cases included, and we find 

that the results don 't d iffer qualitatively.

Two exceptions to the above outlined procedure, however, concern those cases 

(rounds), fo r wh ich VE states that the round-am ount is below  $100.000 and/or 

the round-leng th  is below  90 days. W ith view  to those  cases, we be lieve it is 

more likely that the low variab le values are due to sam pling or data-entry  errors 

on VE's part, wh ich -  as described in the previous section  -  som etim es tend to 

list ind iv idua l investm en ts  as separa te  rounds. The re fo re , we com b ine those 

'rounds ' w ith a deal s ize o f less than $100.000 and/or 'rounds ' shorter than 90
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days w ith the p rev iou s  round (and ad just all o ther va riab les, on all re levan t 

levels o f analysis, correspond ing ly).

In the fo llow ing  section  we prov ide an exp lo ra to ry  overv iew  over our un its of 

ana lys is  and the key data exam ined  in our th ree research hypotheses that will 

be dealt with in the subsequent chapters.

E.II. Exploratory overview over the data

This section a im s to fa c ilita te  understand ing  o f the general s tructu re  as well as 

im po rtan t d e v e lo p m en ts  o ve r t im e  rega rd ing  both un its  o f a n a ly s is  (i.e. 

investm ents, rounds, and ventures) and key variab les used.

In th is context, the fo llow ing two sub-sections provide an overv iew  over our data 

from  two d ifferen t perspectives: firstly, a cross-sectiona l perspective  on the units 

o f analysis, and, second ly, a tim e-series perspective on both the units o f analysis 

and key variab les. Both sections  are based on ou r raw data and a sam pling  

period from  1972 to 2002/3 .105 106

The last sub-section summarizes and highlights the most important observations 

from this overview.

E.II.l. Cross-sectional perspective on units of analysis

As F igure E - l  fu rthe r above ind icates, d iffe ren t un its o f ana lys is  co in c ide  with 

d iffe ren t num bers o f ob se rva tion s. Spec ifica lly , the num ber o f ob se rva tion s  

decreases  from  the  V C / in ve s tm en t level, to the  round leve l, and on to the 

venture level. Th is is because m any VCs make m ore than one investm ent in one 

or several rounds o f the sam e venture or d ifferen t ventures, and m any ventures 

receive several rounds, often com pris ing several investm ents by several VCs.

Accord ing ly, in our raw data, we have the fo llow ing num bers of observations for 

our units o f ana lys is:105

105 Here, the cross-sectional perspective includes observations from January 1972 through to April 
2003 (with about 250 investments made between January and April 2003). However, since we have 
no complete information for the year 2003, the subsequent time-series perspective, only includes 

observations for the period from January 1972 to December 2002.

106 As explained in the previous section, because our sample contains cases with missing data, the 
number of observations in the raw data is higher than the number of observations actually available 
for our various analyses described in the subsequent three chapters.
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Based on the fo rgo ing , in the fo llow ing  sections we take  a c lo se r look at the 

developm ents of several key variab les in the trend analyses below.

S ince, as m entioned  above, we conduct our ana lyses on th ree  d iffe ren t units 

rep resen ting  d iffe ren t leve ls  o f agg rega tion  in ou r data, we illu s tra te  the 

deve lopm ent of re levant key variab les separate ly for each level o f aggregation - 

the investm ent level, the round level, and the venture  level. Th is  facilita tes an 

understand ing o f the deve lopm ent o f the key variab les used for the exam ination 

of our d ifferent hypotheses in the subsequent Chapters.

However, before we do this, a couple of facts need highlighting.

To begin w ith, it is se lf-ev iden t that the venture cap ita l activ ity  in the biotech 

secto r does not occu r in a vacuum . Therefore, we begin our d iscussion  with a 

b rie f section  tha t illu s tra tes  the w ider con tex t in w h ich  the b io tech  venture 

capital activ ity  takes place.

Furtherm ore, as m entioned above, investm ent levels are c lose ly  corre lated with 

VC levels. A lthough the latter doesn 't present a separate un it o f analysis for our 

study, an understand ing  of the deve lopm ents on the VC level seem s crucial for 

an understand ing  o f the deve lopm ents on the investm en t level. We there fo re  

include a d iscussion  on the developm ents on the VC level in the section dealing 

with the investm ent level o f analysis.

Finally, it shou ld  be noted that, in fo llow ing sections and illu stra tions, we only 

refer to the period from  1982 to 2002 (instead of 1972-2002 as before). Th is is 

because a) be fore  1982 the overa ll num ber of ob se rva tion s  on all leve ls o f 

aggregation  is a lm ost neg lig ib le  (see F igure E-4 above) and b) the focus on a 

sho rte r pe riod  w ith  m ore o b se rva tion s  a llow s fo r  a m ore com p rehens ib le  

illustration o f the re levant trends, less distorted by a few  outliers/extrem e cases.

E.II.2.a) Context

To begin w ith, when tak ing  a tim e-series  perspective  on our sam p le  data, we 

need to exam ine w hat is happening in aggregate in the stock- and private equity 

m arkets over the sam pling period. This is depicted in Figure E-5 below.
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Figure E-5: Stock-/private equity market context during the sampling period (1982-2002)

Com paring F igures E-4 and E-5 above, we can see that the investm ent activ ity  in 

the biotech secto r fo llow s b road ly  the sam e trends as the activ ity  in the general 

stock- and private equ ity  m arkets -  all o f which experienced a substantia l boom 

from  the m id 1990s cu lm inating  in the co llapse o f the year 2000, the afterm ath 

o f wh ich  lasted  until a t le a s t 2002. Th is  is true  o f all the  ind ica to rs  but is 

particu larly  ev iden t w ith respect to aggregate  venture cap ita l (b iotech  and non -

b iotech) funds ra ised, wh ich  -  w ith $160bn - show  the m ost ex trem e peak in 

2000.

- % VC 'stock' 
active in 
biotech

—*— % of overall 
venture 
capital 
invested in 
biotech

-* -%  of all VC 
investments 
in biotech

Figure E-6: Venture capital activity in the biotech sector relative 

to the venture capital activity overall (1982-2002)

Figure E-6 above show s tha t the level o f the VC activ ity  in the b iotech  secto r - 

re la tive  to tha t o f the  VC  activ ity  overa ll -  a lso va ries  s ig n ifican tly  over the
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sam ple period. For instance, the relative proportion of the 'stock ' o f 'b iotech VCs' 

tha t is a c tive ly  investing  in b iotech in a g iven year varies w ide ly , but never 

exceeds about 4 0 % .108 Also, the proportion o f the ir funds invested in the biotech 

secto r on ly  once (in 1994) show s a s ign ifican t peak exceed ing  20% , but lies 

genera lly  in the reg ion of 5-10%  of the ir overa ll funds invested. S im ilarly, the 

num ber o f investm ents by the 'b iotech  VCs' in the b iotech sector never exceeds 

8% o f th e ir  tota l num ber o f investm ents. F inally , it shou ld  a lso be m entioned 

that the proportion  of the VC stock that is active ly  investing in the biotech sector 

does not vary in line w ith the num ber o f investm ents and the funds invested in 

the sector. For instance, it seem s that in the early  to mid 1990s a re la tive ly  

sm all p roportion  o f the b iotech  VC stock is respons ib le  fo r a re la tive ly  (i.e. 

com pared to o ther sectors) large proportion o f the num ber o f investm ents and 

funds invested in the sector.

In sum, w h ilst the VC activ ity  in the biotech secto r appears to fo llow  the overall 

trends  in the s tock - and p riva te  equ ity  m arkets, a c lo se r  look revea ls  a 

sign ificant variance in the relative attractiveness of th is sector to investors.

Based on th is genera l overview , in the fo llow ing three sections, we look in some 

m ore detail at the deve lopm ent and som e of the key-characteristics  o f our three 

main levels o f ana lysis -  investm ents, rounds, and ventures.

E .I I .2 .b )  In v e s tm e n ts

As m entioned before, a lthough VCs don 't represen t a separa te  un it o f analysis 

fo r the  e x am in a t io n  o f any o f ou r h ypo theses , a u n d e rs ta nd ing  o f the 

d eve lopm en t on the VC  level seem s im portan t fo r  an understand ing  o f the 

deve lopm ents on the investm ent level -  s ince those investm ents are made by 

VCs.

The re fo re , we beg in  ou r overv iew  over the deve lopm en ts  on the investm ent 

level with an overview  over the developm ent on the VC level.

108 In this context, it must be emphasized though that Figure E-6 only refers to the 'biotech VCs' that 
invest at least once in biotech (and therefore show up in our data). However, it is obvious, many VCs 
don't invest in biotech at all. Therefore, the overall population of VCs is much larger. Yet, even the 
limited sample of 'biotech VCs' (i.e. those that invest also, but not exclusively, in biotech ventures) 
shows a varying preference for the biotech sector. We refer to the 'stock of biotech VCs' in a given 
year as the number of VCs that have been founded in or before this year and that have made at least 
one investment (overall or in biotech) in the three years prior to the focal year. If they haven't made 
such an investment, we assume that they are 'out of business' and therefore subtract them from the 
stock of biotech VCs
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Here, F igure E-7 below  illu stra tes  the deve lopm ent in the num ber o f new and 

active VCs, th e ir  average  num ber o f investm ents in b iotech, and the average 

sizes of those investm ents in b iotech over the sam pling period.

—•—Active biotech 
VCs

New biotech 
VC
foundations

Avg. amount 
invested in 
biotech per 
active VC 
($Mio)

Avg. no. of 
biotech 
investments 
per active VC

Figure E-7: Number of newly founded and active VCs, avg. amount invested and 

avg. number of investments per active VC (1982-2002)

As can be seen from  Figure E-7 above, between 1982 and 1995 the num ber of 

VCs that are ac tive ly  investing  in b io tech  ven tu res  in any g iven  year varies 

between 100 and 200. How ever, in the second ha lf o f the 1990s, the re  is a 

d ram atic  in crease  in the  num ber o f active  b io tech  VCs, wh ich  cu lm ina te s  at 

about 600 VCs in 2000 fa lling again to about 470 in 2002.

As F igure E-7 suggests, th is  dram atic  increase in the num ber o f active  b iotech 

VCs is partly due to the arriva l/founda tion  o f new VCs. However, it a lso arises 

from  non-b io tech  VCs s ta rting  to invest in b io tech. From  1995 to 2000 the 

num ber o f active VCs increases by m ore than 400, but the num ber o f new VCs 

'on ly  rises ' by s ligh tly  m ore than 100. Part o f the increase  in the num ber o f 

active b iotech VCs thus is due to the increasing proportion  o f the 'stock ' o f VCs 

tha t becom es a ttracted  by the  b iotech secto r during the boom  period  in the 

second half o f the 1990s (see a lso F igure E-6 on the re la tive VC activ ity  in the 

b iotech  secto r above). An im portan t issue the re fo re  is w he the r th is  process 

resulted in lower qua lity  investm ent selection over the Bubble period.

We note that the average  am ount invested in b iotech per VC fo llow s a s im ila r 

pattern. There is how ever a notew orthy peak in 1994, when the average am ount 

invested in b iotech ventu res per active VC sudden ly  jum ps from  less than $4Mio 

in 1993 to m ore than $6.5M io  in 1994 - to fall again to ca. $4M io in 1995. This
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peak seem s to m irror the trends in the re lative VC activ ity  in the biotech sector 

depicted in F igure E-6 above: in 1994, a com parative ly  sm all p roportion of VCs 

m ade con s id e rab le  inves tm en ts  in the b io tech  secto r, both  in re la tive  and 

absolute term s.

Nonetheless, it is c lea r that the 1994 peak in the average am ount invested per 

VC was s ign ifican tly  surpassed by the peaks in 2000 and 2001, when those VCs 

that active ly  invested in b iotech (about 40%  of the b iotech VC stock, see Figure 

E-6 above) spent on average about $8Mio in the sector.

Finally, F igure  E-7 a lso show s that the num ber of investm ents per VC rem ains 

re la tive ly  stab le  over the period from  1982 to 2002, w ith an average o f about 

2.6. Thus w h ils t num bers per VC remain constant, the average investm ent size 

increases.

F igure E-8 below  looks at another interesting aspect o f the VCs in our sam ple. 

Th is is the coun try  o f orig in of the active VCs. Flere the focus is on ly on those 

th ree  coun tr ie s  w ith the la rgest num ber o f active  VCs, the US, the UK and 

G erm any (toge ther the later two account for m ore VCs than all o ther countries 

com bined in Europe, the Am ericas, or the Asia-Pacific  A rea ).109

-% active 
VCs from 
US

% active 
VCs from 
UK

tÉc— % active 
VCs from 
GER

Figure E-8: % of origin of active VCs from US, UK, and Germany (1982-2002)

109 In this context, it should also be mentioned that the picture would look relatively similar when 
plotting the country of the investment destination instead of the investment origin. This saying, for 
most of the sampling period there seems comparatively little cross-boarder investment activity in the 
(biotech) venture capital markets.
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From  Figure E-8 above, it is ev iden t that US VCs c lea rly  dom ina te  ou r data 

th roughout the sam pling  period. Flowever, it is a lso ev ident that th is  dom inance 

becom es (re la tive ly) w eaker a fte r 1994, when a larger p roportion  o f the active 

VCs com es from  coun trie s  such  as the UK and G erm any (note that the small 

increases in the p ropo rtion  o f UK and Germ an VCs tow a rd s  the  end o f the 

sam pling  period co in c ide  w ith a d ram atica lly  increasing  to ta l num ber o f active 

VCs during tha t period). W ith view  to F igure E-8 above it shou ld  be m entioned 

that VE is an US organ isation . As such, there m ight be som e bias in the database 

tow ards US VCs (as a lready d iscussed  in the first main section  o f th is  chapter 

that also deals w ith the qua lity  o f our data). Flowever, severa l o ther sources and 

conve rsa tion s  w ith  indu stry  expe rts  con firm  the overa ll p ic tu re  w h ich  is an 

overwhelm ing dom inance o f US VCs at least until the mid 1990s.

Turn ing now to w hat is in the  focus o f our research interest, F igure E-9 below  

illustrates the deve lopm en t in the average 'know ledge ' o f the active  VCs. In th is 

context, it should be referred to our d iscussion  on proxies fo r VCs' know ledge in 

C hap te r D above. The re , we have suggested  tha t the num ber o f p rev ious  

investm ents in ven tu res  overa ll, in b io tech  ventu res, and /o r in certa in  types 

(s tag e s /se c to rs )  o f b io te ch  v en tu re s  shou ld  be a su ita b le  p roxy  fo r  VCs 

know ledge. Flowever, we have also noted that som e previous research has used 

the VCs' age fo r th is purpose. There fore , F igure E-9 dep icts the evo lu tion  of all 

these proxies in the sam ple period.

-Avg. Total (Biotech and 
Non-Biotech) 
experience of active 
VCs
Avg. Non-Biotech 
experience of active 
VCs

Avg. Biotech expertise 
of active VCs

— ^— Avg. Biotech-sector
expertise of active VCs

... Avg. Age of active VCs

— <s>-~-Avg. Biotech-stage
expertise of active VCs

Figure E-9: Average investment experience of active VCs (1982-2002)

A couple o f interesting observations can be made in Figure E-9 above.
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To begin w ith, w ith v iew  to F igure E-9, it seem s worth  m ention ing  that the 

b io tech /-s tage/-secto r expertise  (le ft-hand sca le) o f the 'b io tech  VCs' is much 

sm a lle r than th e ir  genera l and non-b io tech  experience  (righ t-hand  scale). On 

average, the b iotech expertise  accounts fo r less than one fifth  o f the VCs total 

experience .110

A nother and pa rticu la r ly  notew orthy  aspect o f F igure  E-9 seem s the general 

trend in the average 'know ledge ' o f the active VCs' over the years. Flere, m ost of 

our proxies fo r VCs' investm ent experience rise substantia lly  until 1991, reach a 

peak in 1995, fall again to reach a tem porary low in 2000, but then begin to rise 

again in 2001. Th is overa ll pattern is particu larly  v is ib le  w ith respect to the VCs 

total and non-b io tech  experience. Fiowever, the VCs' b iotech and b io tech-sector 

expertise also fo llow  a very s im ilar trend, with arguab ly  the main exception of an 

add itional sm all peak in 1998/99. For both the VCs' b io tech-stage expertise and 

age, in contrast, th is  trend is less v isib le; and the average age o f active VCs 

reaches a peak in 1996, a year after the other know ledge proxies.

F inally it is worth exam in ing  Figure E-9 in light o f the lessons learned from the 

three prev ious F igures E-6 to E-8. Figure E-6 ind icates a re la tive ly  high level of 

activ ity  by re la tive ly  few  biotech VCs in the biotech secto r from  the early to the 

mid 1990s. F igure E-7 furtherm ore ind icates a high num ber of investm ents and a 

high average investm ent size by those VCs during the early to m id 1990s. Figure 

E-8 m oreover show s that the re la tive proportion  of US VCs -  undoubted ly  the 

m ost experienced, fa lls dram atica lly  from  m ore than 80%  in 1994 to about 50% 

in 2000. F igure E-9 now ind icates that the early  1990 is also the period of the 

h ighest average investm ent experience by the VCs.

A lthough it is c learly  dangerous to draw conclus ions from  those figures based on 

average va lues, one possib le  exp lanation  for th is pattern  m ight be that during 

the early  to mid 1990s on ly or p redom inantly  the m ore or m ost know ledgeab le 

of all b iotech VCs were active ly  and frequently  investing in the sector. Fiowever, 

the decrease in the average investm ent experience o f active b iotech VCs in the 

period from  1995 to 2000 is m ore d ifficu lt to explain. Reasons m ight include that 

the  m ore kn ow led g e ab le  VCs w ithd rew  from  the se cto r, m ore (but less 

know ledgeab le) VCs from  the stock o f b iotech VCs becam e active in the sector, 

and /o r m ore new  ( in expe rien ced ) b io tech  VCs -  e.g. from  the UK and/or 

Germ any - entered the sector.

110 It is clear however that the average values disguise the fact that the actual level of biotech- 
specialisation varies widely between VCs.
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W hatever the reasons, in tr igu ing ly , the decrease  in the ave rage  investm en t 

expe rience  o f the a c t iv e  V C s during  tha t period co in c id e s  w ith  a d ram atic  

increase in both the num ber and size o f investm ents in the secto r -  as shown 

and discussed in the fo llow ing section.

Here, F igure  E-10 be low  illu s tra te s  the deve lopm en t in the to ta l num ber o f 

investm ents, the tota l am oun t invested, and the average size o f an investm ent 

over the sam pling period.

-T o ta l number 
o f investments 
in biotech

-T o ta l amount 
invested in 
biotech 
($100Mio)

-A ve rage  
investm ent size 
($MiO)

Figure E-10: Total number and average size of investments (1982-2002)

As Figure E-10 above shows, a fter an early sm alle r peak in the late 1980s and a 

subsequen t dow n turn  until the early  1990s, the tota l num ber o f investm ents 

rises again from  the early  1990s, and s ign ifican tly  so from  the m id 1990s until 

2000. A lso, the  to ta l am oun t invested  in b iotech  rises v is ib ly  from  the  early  

1990s, but particu la rly  in the late 1990s, to reach a sudden peak o f m ore than 

$5Bn in 2000. A fte r that boom  year, the total am ount invested decreases, first 

s low ly (s lightly  less than $5Bn in 2001) and than substantia lly . F inally , a lso the 

average size o f the investm ents rises s ign ifican tly  (a lthough w ith som e 'ups and 

downs') from  the early  1900s to 2000/2001. For instance, w h ils t the average 

investm ent size in 1990 was about $ lM io , in 2000 it was about $3.5Mio.

Together w ith F igure E-7 above, which showed that the average num ber biotech 

investm ents per VC rem ained re la tive ly  stab le over the years, th is suggests that 

in the second h a lf o f the 1990s, and particu la r ly  in 2000, (m ore) VCs were 

w illing to spend m ore m oney per venture, arguab ly  incurring a g rea ter financia l 

risk per investm ent.
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The ex isting  academ ic  lite ra tu re  suggests  that synd ica tion  between VCs also 

m ight serve to reduce the risk of an investm ent. It is thus interesting to exam ine 

the trend in synd ication  th roughout the sam e period. F igure E - l l  below  depicts 

the deve lopm ent in the proportion of syndicated investm ents and the size [$Mio] 

of un-/syndicated investm ents.111

-Avg. % 
syndicated 
investments

Avg. size
syndicated
investment

Figure E - l l :  Avg. % syndicated investments and avg. size [$Mio] of un-/syndicated

investments (1982-2002)

As Figure E - l l  above shows, the proportion of synd icated investm ents rem ains 

fa irly  stab le, betw een  ca. 70%  and 90% , during the sam p ling  period. At the 

sam e tim e, F igure E - l l  a lso shows that the average size of both unsyndicated 

and synd icated  investm ents rises considerab ly , particu larly  since the mid 1990s 

-  w ith the  ave rage  s ize  of unsynd ica ted  inves tm en ts  in all but two years 

(1993 /4 ) be ing  la rg e r  than  the  ave rage  s ize  of syn d ica ted  investm en ts. 

Interesting ly, th is is a lso the period for which the previous F igures E-9 and E - l l  

have exh ib ited  a peak in the overa ll am ount invested in b iotech by a re lative ly 

small proportion o f active biotech VCs as well as in the average investm ent size.

So, wh ilst in p rincip le  synd ication  could assist the VCs during th is period in time 

by reducing the financia l risk associated w ith the ir investm ents (the investm ent 

size for the synd ica te  m em ber is sm alle r than that o f the lone VC), since both 

the synd ica ted  and unsynd ica ted  investm ents are increasing in sca le over the 

period, (and no tab ly  a lso  during  the period  when the average  investm en t

111 We will deal with the issue of syndication in more detail below in Chapter F.
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experience o f the VCs is decreasing), the prob lem  o f ris ing  financia l risk over 

tim e rem ains part o f the develop ing  Bubble. At the sam e tim e, however, it is not 

c lear w hether the overa ll increase in the num ber and size o f investm ents during 

the 1990s m eans that (m ore) VCs invest m ore funds in the ex isting  ventures or 

in m ore new  ven tu res. W e sha ll d e fe r cons ide ra tion  o f th is  issue  until the 

subsequent sections on 'rounds' and 'ventures'.

E.II.2.C) Rounds

Figure E-12 below  illustra tes the deve lopm ent in the total num ber o f rounds, the 

average am ount invested  per round, the average num ber of VCs per round, and 

the average length of a round (tim e to the next round or IPO or acquisition).

— •— Total num ber 
of rounds

A vg . round
length
(m o n th s )

— &— Average 
am o unt 
invested in 
round ($M io)

— ■— Average
n um b er of VCs 
in round

Figure E-12: Rounds, avg. amount, avg. no of VCs, and avg. round length (1982-2002)

Figure E-12 con firm s the im pression gained from  the previous figures. W h ilst the 

total num ber o f rounds doub led  from  the mid 1990s to 2000 -  from  about 225 to 

m ore than 550 - the average  am ount invested per round a lm ost trip led  -  from  

about $4M io in 1995 to abou t $ H M io  in 2000. S ince the average num ber o f VCs 

per round (i.e. the num ber o f investm ents per round) rem ained fa irly  constant, 

at about 2.6, th is suggests  that ind iv idua l VCs were w illing to incur substantia lly  

greater financia l risks in the ir dea ls since the mid 1990s.

Another interesting deve lopm ent observab le in Figure E-12 concerns the average 

round length, defined as the tim e in m onths between one round and the next 

round (or a 'fina l' even t such as an IPO or acquisition). W ith the exception  of the 

early-m id 1990s, the round-length  decreases over m ost o f the sam pling  period, 

and particu larly  during the boom  period of 2000 and its afterm ath. Flowever, th is 

find ing has to be in terpreted  cautiously  because of the way the round length is
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ca lcu la ted , nam ely  as the d iffe rence  between the date of one round and the 

next. Thus, tow ards the end o f our sam pling period, the average round length 

shown in F igure  E-12 is like ly to be biased tow ards (the observab le) shorter 

rounds. Severa l ventu res m ight yet rece ive another round o f fund ing a fter our 

sam pling ends, thus probably increasing the average round length.

Build ing upon the two previous Figures E - l l  and E10, Figure E-13 below looks at 

the synd ication  o f VCs, but by contrast w ith F igure E-12 above, now does so at 

the round level.

—•— % of rounds 
syndicated

Avg. round 
amount 
syndicated 
($Mio)

Avg. round 
amount un-
syndicated 
($Mio)

Figure E-13: % syndicated rounds, avg. round amount in un-/syndicated rounds

From  F igu re  E-13 above, we note tha t (i) the ave rage  round am oun t in 

synd ica ted  rounds is la rger than that in unsynd ica ted  rounds, and (ii) the 

d ive rgence  betw een  the two increases s tead ily  during  the period to the year 

2000. Th is  suggests  that synd ication  is assoc ia ted  w ith la rger round am ounts 

and is con s is ten t w ith the hypothes is  (to be exam ined  in deta il and tested  

ex ten s ive ly  later) tha t synd ica tion  may help so lve cap ita l ra tion ing  and risk 

reduction  p rob lem s  fac ing  ven tu re  cap ita lis ts . By syn d ica t in g  the average 

investm ent is sm alle r, a llow ing sm a lle r funds to invest and a given fund to be 

spread m ore w ide ly  am ongst ava ilab le  opportun ities . F lowever, a lthough  the 

syn d ica te  m em b e r 's  in v e s tm en t is sm a lle r  than  the  lone  in ves to r's , we 

em phasise  again that the average abso lu te size o f investm ent fo r both types is 

increasing during the period to the m illennium .

Figure E-14 below  illustrates another aspect of likely re levance for our analyses. 

Th is is the proportion  o f rounds that m ight be c lass ified  as 'h igh-risk '. In th is 

context, it seem s p lausib le  to argue that certa in  types o f investm ents m ight be
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considered to be m ore risky than others. For instance, investm ents may be more 

risky because  they  concern  a) ven tu res  o f a pa rticu la r stage  (e.g. s tart-up-, 

seed-, or ea rly-stage  ventu res), b) ventures o f a pa rticu la r type (e.g. ventures 

engaged in the notoriously  risky deve lopm ent o f hum an drugs -  i.e. those in the 

subsecto r 41, accord ing  to the VE c lassifica tion), or c) first round (which suffer 

from  extrem e asym m etries o f inform ation com pared to later round investm ents).

—•— % rounds in 
BT sector 41

% seed/start-
up/early
rounds

% 1st round 
rounds

As F igure E-14 above show s, the re la tive  p roportions of the d iffe ren t types of 

'h igh -risk ' rounds evo lve d iffe ren tly  over tim e. For exam p le, the proportion  of 

seed, start-up  and early  stage  rounds decreases at least until the m id 1990s, 

whilst the proportion  of late stage rounds (not shown in F igure E-14), increases. 

Th is  cou ld  be due to the fa ct tha t those  ven tu res  th a t rece ived  firs t round 

fund ing in th e ir  'in fan cy ' during  the early  part o f the sam p ling  period rece ived 

second or subsequen t rounds that m ight be c lassified  'la te r-s tage ' in the latter 

part o f the sam pling  period. Th is assum ption  finds som e support in the fact that 

the proportion o f first rounds decreases- at least until the early 1990s.

How ever, the  s itu a tio n  chan g es  from  the  m id 1990s onw ards , when the 

proportion of seed-, s ta rt-up-, and early-stage rounds rem ains re la tive ly  stable 

(or decreases on ly  s ligh tly ), w h ils t the p roportion  o f firs t rounds increases by 

about 50% (from  abou t 28%  to about 42% ). In th is context, we m ust refer back 

to F igure  E-12 above  w here  it was shown tha t the to ta l num ber o f rounds 

increased by about 100%  from  the m id 1990s to 2000 -  from  about 225 to more 

than 550. Com b in ing  these  figu res, one can argue that increas ing  num ber of

Figure E-14: % of 'high-risk' rounds (1982-2002)
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peak in the mid 1990s and fa lling  qu ite  d ram atica lly  to the m illenn ium , a fte r 

which po int the  upw ard  trend  is resum ed but genera lly  at a s low er pace. The 

d eve lopm en t o f th e  a ve rag e  e xp e r ie n ce  o f the  VCs in ro u n d s/sy n d ica te s  

resem bles tha t o f the average  experience  of VCs dep icted  in F igure E-9 above. 

However, apart from  the obv ious d ifferences in the overa ll level o f experience, 

one no tew orthy  d iffe ren ce  conce rns  the year when the ave rage  expe rience  

reaches its peak. W ith v iew  to the lone VCs th is was in 1995 (see F igure  E-9). 

W ith a view  to the investm en t experience in the rounds/synd ica tes, F igure E-15 

a) now shows a s im ilar peak, but occurring one year earlier, in 1994.

A t the sam e tim e, we have argued above (see Chapte r D) tha t the cum u la tive  

investm ent expe rience  o f the VCs in a round/synd ica te  not necessa rily  is the 

m ost re levan t p roxy  fo r  the  actua l VC  inves tm en t expe rien ce . Th is  is, fo r 

instance , because , seve ra l VCs in the cu rren t roun d /syn d ica te  m igh t have 

a lre ad y  in ves ted  to g e th e r  in the  sam e v en tu re s  be fo re . As such , it is 

questionab le  w hether the investm en t experience  they have ga ined from  those 

investm ents is in fact 'cum u la tiv e ' s ince experiences m ay be dup lica ted  w ith in 

the g roup . An a rg u ab ly  m ore  ap p ro p ria te  way to a sse ss  the  in ve s tm en t 

experience  in ro un d s/synd ica te s  th e re fo re  m ight be to look  at the  average 

experience o f the VCs in the round/synd ica te .112

There fo re , F igu re  E-15 b) be low  illu s tra tes  the deve lopm en t o f the  average 

experience o f the  active  VCs at the round level. Here, it shou ld  be noted that 

average expe rience  o f ac tive  VCs is not necessarily  the sam e as dep icted  in 

F igure E-9 above w ith v iew  to the average investm ent experience  of the active 

VCs in a g iven year. In con trast to F igure E-9 above, wh ich w as based on the 

yearly  averages o f inves tm en t experience  o f all VCs, F igure  E-15 b) below  is 

based on the yearly  averages of the investm ent experience  In rounds (i.e. the 

yearly  ave rages  o f th e  ave rage  in vestm en t e xpe r ie n ce  o f VC  synd ica tes). 

Therefore, the F igures are in general not identica l.113

112 Another, and arguably even better, approach obviously would be to approximate the knowledge of 
the VCs in the round/syndicate by adding together only the experience of the VCs that is 'not shared' 
in form of previous joint investments. However, the necessary computational effort associated with 
this approach has prevented us from following this line further.

113 To illustrate this point: if there are, say, just three VCs investing only once in a given year with a 
knowledge score of, 1, 2, and 6 respectively, the average knowledge of the Individual VCs in this 
year would be (l+2+6)/3 = 3. If all three VCs invested alone in the given year, the average 
knowledge of the rounds in this year would be identical to the average knowledge of the individual 
VCs (3). If, however, the first two VCs syndicated in one round whilst the third VC invested alone in 
another round/venture, the average knowledge in the rounds/syndicates in that year would be
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year earlier (in 1993) than tha t o f the lone VCs (in 1994) -  a lthough the biotech 

investm ent experience in both groups reaches its main peak 1994.

Another observation  concerns the fact that the small peak in the average biotech 

investm ent experience  in the years 1998/9 is m ore v is ib le  in case o f the lone 

VCs (avg. score: ove r 150) than case o f the rounds/synd ica tes  (avg. score: 

abou t 125). O ve ra ll, a fte r  1995, the ave rage  in v e s tm e n t e x p e r ie n ce  of 

rounds/synd icates seem s som ew hat lower than that o f lone VCs.

Here, it is c learly  im possib le  to draw  any final conclus ions from  figures based on 

average va lues on ly. But one poss ib le  exp lanation  fo r th is  m igh t be tha t the 

more know ledgeab le  o f the active VCs tend synd icate re la tive ly  m ore often with 

the m ore ignorant VCs in the period from  1995 to 2000 than in the prio r years - 

thus 'w atering ' down the average investm ent experience o f the lone VCs.

From our d iscussion  above it is ev iden t that the average investm ent experience 

o f th e  ro u n d s /sy n d ica te s  in a g iven  yea r is c r it ic a lly  d e te rm in ed  by the 

com positions o f the rounds/synd ica tes. For instance, if h igh ly know ledgeab le  VCs 

a lw ays synd ica te  w ith  igno ran t VCs th is  pushes the overa ll a ve rage  o f the 

investm ent expe rience  in the  rounds/synd ica tes  down as com pared  the other 

extrem e where the m ore know ledgeab le VCs never syndicate.

At the sam e tim e, it seem s p lausib le  to argue that if the investm ent experience 

o f the VCs in the round /synd ica te  is o f any re levance  a t all (e.g. in that it 

determ ines the in itia l investm ent decis ion  or subsequent dec is ions regard ing the 

best m anagem ent o f the investm ent), then it m ight well be that the investm ent 

experience o f the m ost know ledgeab le  VC in the synd icate  (w hat we shall now 

re fe r to as the 'le ad  VC ') is m ore in fluen tia l than  the  average  inves tm en t 

experience o f the w ho le  synd ica te . The re  is som e reason to suppose  th is  is in 

fact the case.

The re fo re , F igu re  E-15 c) be low  dep ic ts  the  d eve lo p m en t o f th e  average  

in v e s tm e n t e x p e r ie n c e  o f th e  m o s t k n o w le d g e a b le  'le a d ' V C s  in the 

round s/synd ica te s  on ly  (in case  o f so le  investm en ts  th is  is the inves tm en t 

experience o f the sole VC  in the round).
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Figure E-15 c): Average 'investment experience' of 'lead' VCs' in rounds (1982-2002)

As F igure E-15 c) above shows, the deve lopm en t in the average investm ent 

experience of the 'lead VCs' in the rounds closely resem bles that o f all VCs in the 

rounds (and that o f the VCs in a given year, see Figure E-9 above).

Flowever, F igure E-15 c) a lso shows that the average investm ent experience of 

the lead VCs in the rounds is cons ide rab ly  h igher than tha t o f all VCs in the 

rounds. For instance, in the peak-years 1993/4 the average total experience of 

the lead VCs is m ore than 330 whilst the average investm ent experience of all 

VCs in the rounds is on ly  abou t 200. S im ila rly  a lso  ho lds fo r the b io tech- 

expertise which in the peak years is, on average, about 280 for the lead VCs but 

only about 190 for all VCs in the rounds. In th is context, it should also be kept in 

m ind tha t the ave rage  investm en t expe rience  o f all VCs in the rounds, as 

dep icted in F igure E-15 b) above, com prises the investm ent experience  of the 

lead VC. Thus, it is ev ident tha t the average investm ent experience of the non-

lead VCs in the rounds is considerab ly lower than that shown in Figure E-15 c).

In the fo llow ing  section , we fin a lly  tu rn  to the last, and h ighest, level o f 

aggregation. Th is is the venture level.

E .II.2 .d )  V e n tu re s

F igure E-16 below  illu stra tes the deve lopm ent in the tota l num ber o f ventures 

rece iv ing financing , the average age of those ventures rece iv ing financing, and 

the num ber of new venture foundations in a given year.
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Figure E-16: Number of biotech ventures receiving funding, average age of ventures 

receiving financing, and number of new venture foundation (1982-2002)

Figure E-16 above a lso supports, now on the venture level, the trends that were 

a lready to be observed  in the p rev ious sections on the VC, investm en t, and 

round levels. W h ilst the num ber o f ventures that rece ive fund ing in a g iven year 

rises a lm ost th roughou t the sam p ling  period, th is trend is pa rticu la r ly  m arked 

a fter the m id 1990s, when the total num ber o f ventures rece iv ing  fund ing rises 

d ram atica lly  from  abou t 175 in 1995 to m ore than 450 in 2000. Thus it would 

seem  that the acce lerating  am ount invested during the second ha lf o f the 1990s 

feeds into an in c reas ing  num ber o f d iffe ren t ven tu res, and not ju s t  into a 

grow ing num ber o f rounds in the sam e ventures. However, as F igure E-16 also 

show s, the num be r o f new  ven tu res  per yea r a lso  rises con s ide rab ly , and 

particu larly  in the second ha lf o f the 1990s -  but less than the overall num ber of 

ventures rece iv ing fund ing. Thus, taken alone, new ventures cannot accoun t for 

the substan tia l in crease  in the  overa ll num ber o f ven tu res rece iv ing  fund ing. 

Instead, m ost o f the financing  even ts in the second ha lf o f the 1990s seem  to 

invo lve  ex is t ing  v en tu re s  and th e re fo re  cons ists  o f fo llow -on  fund ing . Th is 

assum ption seem s a lso supported  by the re la tive ly high average age o f ventures 

rece iv ing fund ing , and by the fact tha t the average age o f ven tu res  rece iv ing 

funding rises desp ite  the increase in the num ber of new ventures.

F igure E-17 below  takes a c lo se r look at those ventu res rece iv ing  fund ing  in a 

g iven year. Th is  is s im ila r but not identica l to what has a lready been shown in 

F igure E-12 above fo r the round level -  because, as F igure  E-12 show s, on 

average, ventures rece ive slightly  m ore than one round o f financing per year.
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W hat is im m ed ia te ly  ev iden t from  F igure E-18 above is the fact tha t the IPO 

m arket fo r b io tech  ven tu res  is ex trem e ly  cyclica l. Short periods, in wh ich  the 

'w indow  of oppo rtun ity ' opens w ide ly  for b iotech IPOs, are fo llow ed by periods, 

in which m uch few er IPOs are to be observed. At the sam e tim e, F igure E-18 

also ind icates som e varia tion  in the age o f the ventures that m ake it to an IPO. 

The variation in the venture  age at IPO is som etim es, but not a lways, in line with 

the variation  in the w indow s o f opportun ity . Overall, however, the average age 

of ventures that m ake it to an IPO seem s to rise during the sam pling period.

To conc lude  ou r overv iew , F igure  E-19 below  fina lly  show s the s ta tus o f our 

sam ple ventures by the end o f 2002.

Bankrupt
2%

Figure E-19: Status of sample ventures by the end of 2002 (N=1712)

Several aspects  are notew orthy  w ith v iew  to F igure E-19. M ost obv ious, m ore 

than two th irds o f our sam p le  ventures are still active by the end o f our sam pling 

period. Th is is understandab le  from  the previous figures, wh ich had shown that 

m ost ventures in our sam p le  were founded in the second ha lf o f the 1990s. As 

such, they are too young fo r the ir u ltim ate success to be determ ined.

Flowever, a lthough not shown in F igure E-19, it should be m entioned that many 

of those 'a c t iv e ' ven tu res  are like ly  to be in fact inactive  or 'liv ing  dead '. In 

unreported ana lyses we find that abou t 15% o f the active ventures (about 10% 

o f all ventu res in ou r sam p le) have not rece ived a new round o f fund ing  five 

years a fter the ir last round o f fund ing (th is corresponds to the average round- 

length plus 2.5 standard  dev ia tions  in our sam ple). Thus, w h ils t som e of those 

active ventures m ight not have needed a new round o f found ing -  because they 

m ight have tu rned pro fitab le  -  m any are likely to have ceased the ir activ ity  but
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rem ain on the VCs' books. Th is m ight also expla in the un like ly  low proportion of 

offic ia lly bankrupt ventures in our sample.

Finally, w ith v iew  to the acquired and public ventures in our sam ple it should be 

m entioned  that, acco rd ing  to Ven tu re  Econom ics, a few  ven tu res  first went 

pub lic but then were acquired. As such the actual proportion  o f ventures that 

went pub lic  (that we will use for subsequent ana lyses) is s ligh tly  h igher than 

shown in F igure E - l,  nam ely about 25% of all ventures in our sample.

E.II.3. Summary and conclusion

Th is Chapte r has been an exp loration  o f the evolution of aggregate m easures of 

venture cap ita l activ ity  during the period 1982-2002. It has provided a context 

for the deta iled  la rge-sam ple  analyses as well as for the case stud ies to fo llow  in 

the next chapters.

Sum m arizing our observations on the raw data are, m ost noteworthy are:115

1. O f the total venture capita l funds ($500bn) raised until 2002, 77%  ($386bn) 

were raised after 1996, and 31% ($159bn) in the year 2000 alone

2. In total VCs invested $26.5bn in biotech until 2002, but about 80%  ($21bn) 

o f th is were invested  a fter 1995, and m ore than 33%  ($9.9bn) in the years 

2000 and 2001

3. Between 1972 and 2002 a lm ost 2000 d ifferen t VCs m ake a total of 14,730 

investm ents in about 5,000 rounds of about d ifferent 1,700 biotech ventures

4. Most VCs (ca. 46% ) only make one s ing le b iotech investm ent, and a few VCs 

(ca. 13%) are responsib le for the vast m ajority o f the investm ents (ca. 72%)

5. The average num ber of d iffe ren t VCs investing in b iotech per year is below 

200 until 1995, but increases thereafter to over 600 in 2000

6. The average proportion  o f active biotech VCs from  the US in a given year is 

about 80%  until 1995, but it falls to about 50% in 2000

7. About 55%  o f all b iotech investm ents occur a fte r 1995, and a lm ost 12% of 

all investm ents in the boom year 2000 alone

8. Abou t 60%  o f all rounds (and 80%  o f all in ves tm en ts) in b io tech  are 

syndicated, and the average round involves 3.2 VCs

115 It must be emphasized again that, because of many cases with missing data on certain variables, 
the number of observations available for our subsequent analyses is substantially lower than the 
number of observations in our raw data.
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9. The  average deal s ize  o f synd ica ted  (unsynd ica ted) rounds in creases from  

about $2M io ($ lM io )  in the early 1980s to a lm ost $14M io ($4M io) in 2000

10. The  average  round length  decreases from  abou t 400 days in the 1980s to 

about 300 days in the m id 1990s, and to about 200 days in the late 1990s

11. The average  know ledge  o f ac tive  b io tech  VCs in a g iven  yea r in creases 

d ram atica lly  until the m id 1990s, but it fa lls  th e rea fte r until 2001 (to the 

level o f the late 1980s)

12. Abou t 25%  o f all b io tech  ven tu res  u ltim ate ly  m ake it to an IPO , during 

several 'w indow s' o f opportun ity  in an extrem ely cyclical market.

C onc lud ing , from  ou r above  ove rv iew  it is obv ious  tha t the ven tu re  cap ita l 

activ ity  in the b io tech  secto r has experienced  a d ram atic  deve lopm en t over the 

past three decades, but especia lly  so during the 'boom ' period in the second half 

o f the 1990s.

Here - from  the  p e rspec tive  o f ou r p ro ject - it is p a rticu la r ly  in te resting  to 

observe  that the  pattern  fo r  all m easu res o f VC expe rience  is tha t o f rising 

steep ly  to a peak  in the  m id 1990s and fa lling  qu ite  d ra m a tica lly  to the 

m illennium .

Th is decrease in VC  s' 'know ledge  -  or: increase in VCs' 'igno rance ' - co inc ides 

w ith d ram atic  in c reases  in both the num ber and the average  s ize  o f b iotech 

investm ents.

Together these trends c lea rly  spell g reater (financia l) risk fo r both b iotech  VCs 

and the ir investors, in a period arguab ly  characterized  by increasing  'irra tiona l 

exuberance'.
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CHAPTER F: VCS' KNOWLEDGE & SYNDICATION OF 

INVESTMENTS

F.I. Introduction

In th is chap te r our in terest is on the relation between VCs' know ledge and VCs' 

investm ent approach

As we described in the general literature review , chap ter C, the VC 's investm ent 

approach  com prises  severa l featu res that are said to be d istin ct from  those of 

m ore trad it iona l investors. All these  fea tu re s  cou ld  be a ffected  by the VCs' 

know ledge. However, w ith in the scope o f our project, it is c learly  im possib le  to 

exam ine all the fea tu res  o f the VCs' investm ent approach  and the ir relation to 

VCs' know ledge; we have to focus on a selection only.

In th is  chap te r, we focus  on one pa rticu la r a spect o f the VC 's  investm en t 

approach, nam ely, synd ication. Synd ication is one form  o f co llaboration  between 

firm s, tem p o ra ry  in na tu re  and des igned  fo r the  pu rp o se s  o f a spe c ific  

investm ent. A centra l featu re  o f a VC synd icate  is that it invo lves two or more 

VCs s im u ltaneously  tak ing  an eguity stake at an investm ent round of a venture. 

Syndicate partners in fact make a series o f jo in t decis ions under uncerta inty that 

resu lt in a payoff, which, under the synd icate agreem ent, will be shared jo in tly  

among them  (Lockett & W right, 1999; W ilson, 1968).116

With respect to our project, syndication is o f interest for several reasons.

To begin w ith, synd ication  o f investm ents by VCs is a very com m on phenom enon 

(B rander et a l., 2002; Gom pers & Lerner, 2001). Sorenson and S tuart (2001), 

fo r instance, find in a study of 7,590 US VC -backed  ventu res, in the period 

1986-1998 , th a t syn d ica te s  fin an ced  s ligh tly  m ore than tw o th ird s  o f the 

ventures, and the average venture rece ived investm ents from  5.3 VCs. W right 

and Lockett (2003) find that in the period 1989-2001, 44-64%  of US deals were 

synd icated , w hereas in Europe the correspond ing  proportion  was low er at 23- 

56%. S im ila rly , H ochberg  et al. (2004) find that o f the  47 ,000  investm ent 

rounds by US VCs 44 .7%  invo lved  synd ica ted  fund ing; and M an igart et al.

116 It should be mentioned that, in the extant literature, the term 'syndication' sometimes is used in a 
more general way to refer to investments by VCs in the same venture - independent of whether 
those investments take place in the same round (Brander et al., 2002). However, for the purpose of 
our study, we use the term 'syndication' exclusively to refer to joint investments by VCs in the same 
round (i.e. at the same time) of a venture.
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(2004), based on a survey o f 317 European VCs find that m ore than 90%  of the 

VCs syn d ica ted  a t le a s t som e o f th e ir  in v e s tm en ts . O ve ra ll, th e re fo re , 

synd ica tion  is c lea rly  a ve ry  com m on cha rac te ris t ic  o f the  VC 's  inves tm en t 

approach.

However, desp ite  the fact tha t synd ication  is com m onplace in the VC industry, it 

has rece ived  d isp ro p o rt io n a te ly  litt le  a tten tion  in both the  th eo re t ica l and 

em pirica l academ ic literature; and in particu lar the m otivation  of th is practice is 

ne ither well researched  nor well understood  (B rander et a l., 2002; Lockett & 

W right, 1999; W righ t & Lockett, 2003). As Lerner (1994) suggests, th is m ay be 

because of the d ifficu lty  o f ana lys ing  synd ica tion  patterns em p ir ica lly  and the 

com plex ity  of the m otives beh ind it. However, another con tr ibu to ry  facto r may 

be tha t the VC  indu stry  is ra the r secre tive , and it is d iff icu lt to ob ta in  the 

relevant breadth and depth of in form ation to conduct a study.

Thus, surpris ing ly  little is known on the m otives fo r synd ication  (M an igart et a l., 

2004). For in s tance , it is no t obv ious  why synd ica tion  shou ld  e x is t in the 

p resence  o f a lte rn a tiv e s  th a t are ava ilab le  and the  m anagem en t d iff icu lt ie s  

a ssoc ia ted  w ith  it. As Lo cke tt and W righ t (1999: 304) note  'th e  p rob lem  

rem ains, why do ven tu re  cap ita lis ts  synd icate  p rivate equ ity  when there  ex ists 

the possib ility  o f re- in su rance  and when the p ractice o f synd ica tion  m ay create 

ex post m anageria l p rob lem s? ' S im ila rly , Sorenson and S tuart (2001) observe 

that synd ication  frequen tly  occurs even when the cap ita liza tion  requ irem ents of 

the venture are m odest com pared to the financia l resources o f any one venture 

capita list. Th is, fu rtherm ore , is desp ite  the obvious d isadvantages of synd ication, 

such as the reduction  in the  share of expected profits to the potentia l synd icate 

m em ber as com pared  w ith  the  g o - it-a lone  approach . Thus, M an ig a rt et al. 

(2004: 1) ask why 'do VC  firm s g ive up potentia l return by not investing  the 

whole am ount needed by the portfo lio  com pany, but rather seek another VC firm  

to co-invest and thereby share in the potential gains (or losses)?'.

W hilst the above cons ide ra tions  m ake synd ication  an in teresting  area fo r further 

theore tica l and em p ir ica l research , w ith v iew  to ou r p ro ject, it is pa rticu la r ly  

w orthy  of in ves tig a tion  because  m ost o f the lim ited  em p ir ica l research  on 

synd ication  has exp lic it ly  re ferred  to VCs' (lack of) know ledge as one possib le  

m otive for syndication.

We will look at th is  lite ra tu re  in m ore detail below. But at th is  stage it should 

a lready be m entioned that the ex isting literature is am biguous regard ing the role 

o f V C s ' know ledge  fo r  syn d ica t ion  as com pared , fo r  in s tance , to fin an c ia l 

aspects.
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At the sam e tim e, as m entioned before (chapte r C), m ost o f th is literature on 

venture cap ita l has used arguab ly  inadequate p rox ies/m ethods to m easure VCs' 

know ledge; and th is  p roposition  also holds fo r the lite ra tu re  on synd ication . 

S ince we be lieve  to have deve loped  better and m ore fine-g ra ined  prox ies to 

m easure VCs' know ledge, it there fo re  appears in teresting  to use these proxies 

and com pare our resu lts to those of previous studies.

Finally, synd ication  is an interesting subject o f study for th is pro ject because of 

the fact tha t the decis ion to synd icate an investm ent is m ade at the beginning of 

the investm ent process and the decision to partic ipate or not is made individually 

by each VC. Th is a llows us to study the im pact o f VCs' know ledge at the level of 

the ind iv idua l VC; and thus a study o f the de te rm inan ts  o f synd ica tion  can 

provide the 'c lea res t' or 'pu rest' p icture o f the relation between VCs' know ledge 

and (certain aspects of) VCs' investm ent behaviour. Th is is c learly  in contrast to 

subsequen t aspects  o f VC s' investm en t behav iou r (adv ice , m on ito ring  etc.), 

which are likely to be related not sim ply to the know ledge of an individual VC but 

to the know ledge o f the group, i.e. the syndicate.

The  gu id ing  question  for our rev iew  of the lite ra tu re  on synd ica tion  and the 

subsequent deve lopm ent of our research hypothesis is therefore:

What role does VCs' knowledge play as a motive for syndication?

F.II. Literature review

W h ils t th e re  is c o n s id e ra b le  anecdo ta l e v id e n ce  fo r  the s ig n if ic a n ce  o f 

synd ication  in the venture capita l industry, the academ ic literature on this issue, 

as m entioned above, is very lim ited (B rander et a l., 2002; Lerner, 1994; Lockett 

& W right, 1999; W right & Lockett, 2003).

B e fo re  tu rn in g  su b seq u e n tly  to the ven tu re  c a p ita l- s p e c if ic  lite ra tu re  on 

synd ica tion , it shou ld  be noted once m ore that synd ica tion  is not a process 

un ique to ven tu re  cap ita l. Rather, it is ju s t one o f seve ra l fo rm s o f inter- 

o rgan izationa l co llabora tion  (Lockett & W right, 1999). O ther such form s include 

fo r exam ple, jo in t ventures, m ergers and acquisitions between firms.

W h ilst it is im possib le , w ith in  the scope of our pro ject, to rev iew  the rap id ly 

grow ing body of lite ra tu re  on in te r-o rgan iza tiona l co llabo ra tion  in deta il, it is 

worth  po in ting  ou t th a t th is  lite ra tu re  suggests  a va rie ty  o f ra tiona les  for 

com petitors -  as VCs certa in ly  are - to work together in a s ituation also referred 

to as 'co-opetition ' (B randenburger & Nalebuff, 1997).

For instance, co llabo ra tion  m ight serve to im prove a firm 's  s tra teg ic  position
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(e.g. Porter &  Fuller, 1986), or it m ight a llow  the partners to atta in  econom ies of 

sca le (e.g. G om es-C asse res , 1994). A t the sam e tim e co llabora tion  m ight also 

resu lt from  env ironm enta l uncerta in ty  (e.g. D iMaggio & Powell, 1983; Hannan & 

Freem an, 1989; P fe ffe r & Sa lancik, 1978), and/or in response to changes in the 

com petitive  env ironm en t (e.g. Das & Teng, 1996; M ow rey et a l., 1995). Th is 

aspect o f co llabora tion  m ight a lso exp la in  why co llaboration  is increasing ly  used 

in high techno logy  areas, when firm s lack the know-how  to com pete ind iv idua lly  

(e.g. E isenhard t &  S choonhoven , 1996; Hagedorn, 1993; 1995; Ham el et al., 

1989). Here, co llaboration  m ight serve - as a vehicle for o rgan izationa l learning - 

to gain access  to com p lem en ta ry  sk ills  and asse ts  and to em bark  on new 

techno log ica l innova tions  and deve lopm en ts  (e.g. Kogut, 1988b; Kogut et al., 

1995; M itche ll &  S ingh , 1992; D odgson , 1993; Dyer, 2000; G u la ti, 1998; 

Hagedoorn, 1993;Ham el, 1991; Ham el &  Prahalad, 1990; Teece , 1988). Thus, 

m any poss ib le  reasons ex is t fo r firm s to co llabo ra te , but access  to m issing  

and/or com plem entary know ledge and skills is am ongst them .

These benefits not w ithstand ing , the literature a lso points out the costs and risks 

o f co llaborating . Most obv ious, in th is context, is the fact that potentia l pay-offs 

from  jo in t pro jects have to be shared between the partners. Furtherm ore, in any 

a lliance, there  is a need fo r coord ination  and cooperation  between the parties if 

the co llaboration  is to ach ieve  shared ob jectives and jo in t pay-offs (Doz, 1996). 

Co llabora tions m ight how ever su ffe r from  con flic ting  ob jectives  (Porter, 1990) 

and co llabora ting  firm s are a lso vu lnerab le  to partners ' opportun istic  behav iour 

(G u la ti et a l., 1994; K ugu t, 1989). H ow ever, the  m ost se r io u s  r isk  o f 

co llabora tion  m ay be that it deters the bus iness ' own e ffo rts  at upgrad ing  its 

skills (Porter, 1990). Th is  m ay occur because of over-re liance  on the partner or 

because the co llabora tion  has e lim inated  a th reaten ing  com petitor. Hsu (2003), 

suggests in fact four m ain categories o f costs o f co llaboration: 1) transaction  and 

search costs o f locating the right partner, 2) costs o f guard ing aga inst the threat 

o f partner o f expropria tion , 3) costs o f com placency in develop ing in-house skills 

and capabilities, and 4) costs from  revenue sharing.

In sum , w h ilst poten tia lly  benefic ia l in m any instances, co llabora tion  a lso enta ils 

likely costs in financia l and in know ledge terms. Th is leads to a trade-o ff that has 

to be carefu lly balanced when a decision over co llaboration is to be made.

Based on the  above in s igh ts  from  genera l lite ra tu re  on in te r-o rgan iza tion a l 

co llabo ra tion , in the  fo llow in g  section  we turn  to the spe c ific  lite ra tu re  on 

synd ication in the venture  capita l context, first the theoretica l o riented and then 

the em pirical literature.
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F.II.l. Theoretical literature

In the venture capita l literature, several theoretica l m odels have been suggested 

to exp la in  synd ica tion  between VCs, a lthough  none of these  m ode ls has been 

developed specifica lly  with view to VCs.

Bygrave (1987, 1988), for instance, derives the arguab ly  m ost encom passing  

th eo re tica l p e rspec tive  on synd ica tion  from  the resource-exchange model 

developed by P feffer and Salancik (1978).117

Build ing upon the ideas outlined in G ranovetter's  (1973) sem ina l artic le on 'the 

strength o f w eak ties', th is model strives to expla in  how and when collaboration 

betw een  f irm s  m igh t he lp  them  to con tro l th e ir  env ironm en t. W hen the 

env ironm en t is uncerta in  there  are four prim ary reasons for linkages between 

o rgan isa tion s  (P fe ffe r & Sa lancik , 1978): gathering  in fo rm ation , transm itting  

in fo rm a tio n , o b ta in in g  com m itm en ts  and sup p o rt, and le g it im a t in g  the 

organisation. Together, these reasons should serve to stab ilize  outcom es for the 

firm  and to reduce  the  unce rta in ty  it faces. C on sequ en tly , the resource- 

exchange m odel pred icts  that the in terconnectedness o f a firm  is a function o f 

concentration, uncerta inty, and m un ificence.118

As Bygrave (1987, 1988) argues, th is model is also useful to expla in  syndication 

between VCs. VCs are both com petito rs  and supp lie rs  to each o ther because 

they com pete for investm ent deals and they a lso share deals -  in form  of mutual 

referra ls and/o r synd ication. All industries in which VCs invest o f course have a 

degree  o f u n ce rta in ty  (unp red ic tab ility  o f ou tcom es) bu t som e VC -favoured  

industries  (e.g. genetic  eng ineering) face m ore uncerta in ty  than the average 

(e.g. candy m anu factu ring). As regards 'm un ificence ', Bygrave po ints out that 

the main resou rces  tha t a VC needs are m oney (inc lud ing  the opportun ity  o f 

spread ing  o f financia l risk), deal flow  (good investm en t p rospects  are a lways 

scarce), and peop le able to m anage the investm ents. A t various tim es, each o f 

these resources m ay be abundan t or in short supply. For instance, the funds

117 It should be noted that we have already come across the resource-dependence model further 
above in our general literature review (Chapter C). There, we looked at this model in the context of 
the VC-venture relationship. In the current chapter, by contrast, the model only deals with the VC-VC 
relationship.

118 Interconnectedness = /(concentration, munificence, uncertainty); where: 'interconnectedness' = 
number and pattern of linkages among organizations, 'concentration' = degree to which power is 
concentrated or dispersed in the environment, 'munificence' = availability or scarcity of resources a 
firm can gather from its environment, 'uncertainty' = unpredictability/dispersion of outcomes.
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flow ing into the industry  m ay vary over time, as do the ventures seeking venture 

cap ita l. Based on th is  Bygrave (1987, 1988) notes that the resource-exchange 

model pred icts that VCs' in terconnectedness should be h ighest in industries with 

in te rm ed ia te  le v e ls  o f con cen tra t io n . Fu rthe rm ore , the  in te rcon n e c ted n e ss  

betw een  firm s shou ld  be g re a te r  in m ore uncerta in  and in less m un ificen t 

industries. By exchang ing  in fo rm ation  of prospective  investm ents VCs strive to 

reduce th is uncerta in ty, and by sharing investm ents w ith one another VCs strive 

to cope w ith the scarc ity  o f dea ls in which to invest. In th is s ituation, there  are 

two principa l flow s betw een  ventu re  cap ita l firms: econom ic exchange (m oney 

and g ood s/se rv ice s ) and in fo rm ation  exchange  (w h ich  m ay or m ay not be 

accom panied by econom ic exchange).

The rationa les fo r synd ica tion  outlined in the resource-exchange m odel are also 

re flected  in m uch o f the  m ore recen t lite ra tu re  in th is  fie ld , a lthough  w ith 

d ifferen t em phasis. B road ly  speaking, there are two com peting  v iew s as to why 

venture cap ita lists  synd ica te  equ ity  investm ents (Lockett & W right, 1999: 304). 

These  are the f in an ce -pe rspec tive  and the resou rce /know ledge-pe rspective . In 

the fo llow ing , we b rie fly  rev iew  these  two strands o f the lite ra tu re  that seem  

particu la rly  re levan t because  they m ight p rin c ipa lly  exp la in  synd ica tion  in all 

rounds.119

From the trad itiona l finance perspective, VCs may synd icate , broad ly  speaking 

fo r two (re lated) reasons -  to su rm ount cap ita l constra in ts  and /o r to d ivers ify  

the ir portfo lio  risk. VCs are typ ica lly  m uch sm a lle r than in stitu tiona l investors, 

often operating  w ith scarce financia l resources. These capital constraints due to 

the com parative ly  sm all size o f a VC firm  or fund m ight often present an obstacle 

for m any VCs to invest a lone (Sahlm an, 1990). S im ply put, if a VC  firm 's funds 

are insu ffic ien t to invest in a pa rticu la r project, synd ication  o f the deal may be

119 However, it should also be mentioned that there are at least two additional theoretical arguments 
referred to in the literature that might help explain syndication, but primarily with view to later 
rounds. First, according to the 'w indow dressing' motive VCs might syndicate to 'window dress' their 
performance in the eyes of their investors (Lakonishok et al., 1991). From this perspective, Lerner 
(1994) explains, VCs may syndicate into later stage rounds of - less risky but also less profitable - 
ventures, allowing them to report that they funded star companies when they attempt to raise future 
pools of capital from their investors. Second, according to the 'constant-share' motive, syndication of 
later round investments may further be a result of informational asymmetries between previous- 
round (inside) VCs and potential new (outside) VCs (Admati & Pfleiderer, 1994). In this context, 
Lerner (1994) explains, because inside VCs may exploit their informational advantage and overstate 
the proper price for the securities in the next financing round, new outside VCs might only be willing 
to invest if the previous VCs maintain a constant share of the venture's equity.
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the so lu tion. L ikew ise, from  the portfolio diversification perspective, syndication 

of investm ents by VCs constitu tes a m eans of reducing risk by spread ing capital 

across a greater num ber of investm ents (Bygrave, 1987, 1988; W ilson, 1968).120 

It is worth  noting here that the VC m arket is much less liqu id than the stock 

m arket. M in im um  investm en t periods m ake private  equ ity  un-sa leab le  in the 

short to m edium  term  (Lockett & W right, 2001). In sum m ary, Barry et al. (1990) 

note, from  the 'trad it io na l fin an ce ' perspective , the re la tive  com m onness of 

s yn d ica t io n  b e tw een  VCs m igh t be seen  as a re su lt  o f th e ir  re la t iv e  

d isadvantages com pared to m ore trad itional investors, who invest in listed stock. 

M u ltip le  p a rtic ip a tion s  in d iffe ren t ven tu res m ay enab le  a VC to ach ieve an 

e ffic ien t sca le  o f opera tions (overcom ing capita l constra in ts) w h ilst at the same 

tim e reducing risk by spreading it over a larger num ber of investm ents.

In add ition  to the finance-re la ted  m otives fo r synd ication , severa l authors also 

point out the potentia l re levance of a num ber o f knowledge-related motives fo r 

synd ication. Lockett and W right (1999: 306), for instance, argue that in case of 

v en tu re  cap ita l 'th e  key (n on -fin an c ia l)  re sou rce s  are con s ide red  to be 

in fo rm ationa l in n a tu re ' and re levan t w ith v iew  to the  deal flow , the p re -

in v e s tm en t d e c is io n -m a k in g  an d /o r the p o s t- in v e s tm e n t m anagem en t o f 

investm ents.121

To begin w ith, from  a know ledge-perspective , synd ica tion  may be a m eans of 

securing  the v ita lly  im portan t current deal flow, by increasing  the like lihood of

120 As Manigart et al. (2004: 4) explain, the 'trad itiona l finance perspective ' shows that by 
constructing a well-diversified portfolio, risk can be reduced without reducing expected return. The 
risk of any investment can be subdivided into a firm specific component (unsystematic risk) and a 
market component (systematic/market risk). The firm specific component can be eliminated by 
holding a well-diversified portfolio of investments. By spreading investments across a greater number 
of investments that do not co-vary, syndication has the potential to reduce risk considerably 
(Markowitz, 1952). This means that the variation in returns is reduced without reducing the expected 
return of the portfolio. Systematic or market risk, however, cannot be eliminated and this risk 
remains for a well-balanced portfolio.

121 At the same time, Lockett and Wright (1999) correctly point out that existing research has 
primarily concentrated on the question as to why firms syndicate out investment opportunities to 
other firms. However it is also important to consider why VCs syndicate into a deal. Here, the 
authors further note that, from a resource-based perspective, there are two possible scenarios. 
Either the firm wants to join the syndicate because it feels it has expertise that it can offer, or the 
firm may be looking to learn from the lead investor and thus be looking to develop its resource base 
for the future. We acknowledge the relevance of this aspect. However, in our data, we have no 
information about which VC syndicates a deal in or out. Therefore, in the following, we do not deal 
with this aspect in more detail.
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learn ing about good investm en t opportun ities  in the future. It is im portan t for 

venture cap ita lists  to be in a position to com pete fo r as m any deals as is possib le 

so that they can m ake the ir investm ent selections from  as w ide a supp ly  o f deals 

as is possib le . Thus, by synd ica ting  VCs can partic ipa te  in a la rger num ber of 

deals. By synd icating , VC  firm s may expect other partner VC firm s to reciprocate 

in future, thereby securing  im proved access to m ore and/or better qua lity  future 

dea ls (see also: Seppa & Jaaske la inen , 2002; Sorenson & S tuart, 2001). W ith 

respect to the  la tte r, the  exp ec ta t io n  o f re c ip ro c ity  m ay a lso  reduce  the 

in cen t iv e s  o f V C s to b eh ave  o p p o rtu n is t ic a lly  e n h a n c in g  t ru s t  be tw een  

syndication partners (Zucker, 1986).

Another, im portant know ledge-re la ted  m otive for VCs to synd icate is the ir desire 

to im prove the pre-investment selection p rocess by im proved  screen ing , due 

d iligence, and dec is ion -m ak ing . Even a fte r its own eva luation  of an investm ent 

p roposition , a VC  m igh t still be unsu re  abou t the ven tu re 's  p ro spects  and, 

there fore, m ight p re fer to get a 'second  op in ion ' (B rander et al., 2002; Lerner, 

1994; Sah & S tig litz , 1986; So ren son  & S tuart, 2 0 0 1 ) .122 Re la ted  to th is, 

B rander et al. (2002) fu rthe r suggest that syndication may a lso lead to collusion, 

where investors, th rough  cooperation , may be able to increase the ir negotiating 

power tow ards the en trep reneu r and as a resu lt get better financing  term s (e.g. 

by having to pay a low er price fo r the firm 's equity).

In addition, by synd ica ting , VCs m ay be able to share the ir spec ific  know ledge 

and com p lem en ta ry  sk ills  and as a resu lt po ten tia lly  add m ore va lue  to the 

portfo lio  com pany  in the  post-investment management (Barry  et al., 1990; 

B rander et al., 2002; Bygrave, 1987; Sorenson &  Stuart, 2001). Barry  et al. 

(1990), fo r in s tance , p ropose  th a t one exp lana tion  fo r the  p a rtic ip a tion  of 

m ultip le VCs is the benefit o f add itiona l m onitoring; the presence of m ultip le VCs 

a llow s the o r ig ina ting  VCs to obta in  independen t assessm en t abou t the like ly 

success o f the ven tu re  in the post- investm en t phase. M ore genera lly , Lockett 

and W righ t (1999: 307) exp la in , 'the  need o f sp e c ia lis t  e x p e rt ise  in the 

m anagem ent o f investee  com pan ies  m ay be m et by the resource base of the

122 Sah and Stiglitz (1986), for instance, show that hierarchical organizations in which investments 
are made only if several independent observers agree, may be superior to ones where projects are 
funded after one affirmative decision. In the VC context Lerner (1994) notes that upon receiving an 
investment proposal, a VC commonly doesn't make a decision himself. Instead, he forwards the 
proposal to some other VCs to get a second opinion. Those other VCs might, or might not, become, 
syndicate partners for the investment; but another VC's willingness to invest in a potentially 
promising venture may be an important factor for a VC's investment decision.
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com pany or by industry  experts from  outside the firm . However, if th is is not 

possib le [...] the venture  capita l firm  may w ish to en lis t the help of a synd icate 

partner to assist in the m anagem ent of the investm ent'. Pointing into the sam e 

d irection, B rander et al. (2002), furtherm ore, note that d iffe ren t VCs m ight have 

d ifferen t sk ills  and inform ation. Som e m ight be helpfu l in organ iz ing  production, 

o thers m ight line up custom ers, o thers m ight con tr ibu te  in hum an resource 

m anagem ent etc. As such synd ication  between VCs m ight enhance the ir 'valued 

added'. Finally, Kaplan et al. (2004: 26) suggest that it might be 'bene fic ia l for 

less experienced  investors to synd icate w ith and learn from  m ore experienced 

m ultinational investors '

From  the above it is ev iden t that there  are a num ber o f d iffe ren t possib le  

m otives fo r VCs to synd icate, o f which finance- and/or know ledge-re lated  factors 

are a rguab ly  the m ost re levant. Such m otives p re suppose  a net benefit to 

synd ication  for the partic ipating  partners. We have d iscussed  above m ainly the 

benefits.

However, as we have seen from  the genera l lite ra tu re  on in ter-organ iza tiona l 

co llabora tion  at the  beg inn ing of th is section, there  are like ly  to be costs and 

risks involved in syndicating.

It is worth  noting that in the venture  cap ita l con text, the poten tia l costs of 

synd ication have been a lm ost com plete ly neglected. Only a few authors mention 

those costs. Kaplan and Strom berg (2003), for instance, point out that there is a 

threat o f som e partners behaving as 'free-riders'. Synd icate  partners who don't 

own re levan t resources m ight benefit from  synd ica te  partners who own those 

resources w ithou t 'p ay in g ' (retu rn ing  other resources) fo r it. Po inting into the 

sam e d irection, W right and Lockett (2002: 4) argue that '... synd ication  im poses 

a m anagem en t co st th a t is re fle cted  in te rm s o f coo rd in a tion  and tim ing  

d ifficu lties regard ing  decis ion  m aking'. B rander et al. (2002), furtherm ore, note 

tha t the p rim a ry  co st o f synd ica tion  is tha t som e share  o f the po ten tia lly  

pro fitab le investm ent m ust be given up to secondary VCs; the authors therefore 

assum e tha t synd ica tion  will be sought in cases w here the expected  benefits 

exceed the expected  costs of synd ication. Th is idea is a lso p icked up by Hopp 

and R ieder (2004: 13) who take an rea l-op tions perspective  and propose that 

'due  to the p re sence  o f m ore than one option  ho lde r the overa ll costs o f 

undertak ing a synd icated venture capital deal will be h igher than under [...] a VC 

deal w ith a s ing le  investor'. In th is context, the sam e authors fu rther suggest 

that 'e s tab lish ed  and experienced  investm en t firm s are acqua in ted  w ith the 

needed sk ills  and expertise  to survive in the ir n iche or industry and there fore do
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not have to rely on synd ica tion  in o rder to m ake better investm en t dec is ions in 

the ex-ante and ex-post investm en t stage ' the authors p ropose that 'spec ia lis ts  

VCs should be less inclined to synd icate, as the add itional ( in form ationa l) benefit 

is lim ited ' and 'on ly  specia l c ircum stances would urge a VC specia lis t to m ake a 

jo in t investm ent (Hopp & R ieder, 2004: 25).

F.II.2. Empirical literature

Overall, the em pirica l lite ra tu re  on synd ication  is scarce; but, as we will show  in 

the fo llow ing , the  few  s tud ie s  tha t ex is t in th is  con tex t p rov ide  suppo rt for 

several o f the theoretica l m otives fo r synd ication  d iscussed above, a lthough  with 

a d iffe ren t em phas is  (Tab le  F - l  in Append ix  II sum m arizes the em p irica l key 

studies on the m otives for syndication).

Bygrave (1987, 1988), fo r  instance , uses data from  the Ven tu re  Econom ics 

d a taba se  on f irs t- ro u n d  in ves tm en ts  by 464  US VCs in 1,501 US portfo lio  

ventures fo r the period 1966-1982 to identify possib le m otives for synd ica tion .123 

From  th is  sam p le  he fin d s  tha t VCs p rim a rily  inves ting  in h igh - inn ova tion  

ventures (FlIVCs) have a (h igh ly  s ign ificant) h igher proportion  o f co-investm ents 

than VCs p rim arily  investing  in low -innovation  ventu res (LIVCs). S im ila rly , he 

a lso finds tha t h igh - innova tion  ven tu res  rece ive a m uch h igher p roportion  of 

synd ica ted  in ves tm en ts  than  low -innova tion  ven tu res  -  a lthough  the  fo rm er 

rece ived m uch sm a lle r investm en ts. Th is, Bygrave argues, is because  o f the 

h igher risk  assoc ia ted  w ith  h igh - inn ova tiv e  investm en ts, m ak ing  sharing  of 

inform ation w ith o ther co-investors  m ore im portant. A lso Bygrave 's (1987) other 

find ings point in the sam e d irection: the ratio o f synd icated to so le investm ents 

was much h igher in case o f early- than in case of la ter-stage ventures (although 

the average am ount invested  in the form er was much lower). Furtherm ore, th is 

ratio a lso was m uch h igher fo r ven tu res from  the com pu ter industry  than for

123 In this context, Bygrave (1987, 1988) classifies the portfolio ventures in his sample by a) 
innovativeness (high vs. low), b) development stage (early vs. late), and c) industry (various). He 
then classifies the VC firms in his sample by a) their investment preference (proportion of high- and 
low-innovation technology ventures), b) the absolute number of those ventures they had invested in 
this sample, and c) their size (funds under management). Based on this he identifies and examines a 
group of 61 VCs that fall into one of the following three categories: 21 HIVCs (firms that had the 
highest proportion of high- to low-innovation portfolio ventures and the highest number of high- 
innovation portfolio ventures), 19 MICVs (firms that were among the 61 firms with the highest 
number of portfolio ventures but that did not specialize primarily in low- or high-innovation 

investments), and 21 LIVCs (firms that had the highest proportion of low- to high-innovation 
portfolio ventures and the highest number of low-innovation portfolio ventures).
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ventures from  the consum er industry (a lthough there  was a lm ost no d ifference 

in the average am ount invested in the two types of com pan ies). Finally, Bygrave 

(1987) finds no d iffe rence  in the degree o f co investing  of large VC firm s ('those 

w ith deep pockets ') and sm all firm s. Overall, Bygrave (1987, 1988) there fore 

concludes that, in accordance with the above outlined resource-exchange model 

by P fe ffe r and Sa lancik  (1978), there  is ev idence  tha t the primary reason for 

coinvesting is sharing of knowledge rather than spreading of financial risk. VC  

firm s m ight gain access to networks by having know ledge that other firm s need. 

Th is, fu rthe rm ore , m ight be particu la r ly  im portan t in case o f investm ents in 

h igh-innovation ventures.

Lerner (1994) com es to s im ilar conclusions. W ith a focus on the VCs' choice of 

synd ica te  pa rtners , he exam ines VCs' synd ica tion  b ehav iou r based on 651 

investm en t rounds in 271 p rivate  b io techno logy  ven tu res  betw een  1978 and 

1989, also from  the Venture  Econom ics da tabase .124 Fie finds that VCs prim arily 

synd ica te  w ith s im ila r ly  estab lished  VCs in firs t rounds. S pec ifica lly , in first 

rounds, VCs from  the sm a llest size qu in tile  synd ica te  s ign ifican tly  m ore often 

with each other, w h ilst VCs from  other size qu in tiles do not show  any s ign ificant 

p re ference fo r the size of synd ication  partners (a lthough VCs from  the largest 

qu in tile  appea r to have som e pre ference fo r synd ica tions  w ith VCs from  the 

second largest q u in tile ).125 In later rounds, however, VCs are found to syndicate 

investm ents to both s im ila rly  and less 'e stab lished ' VCs. W ithou t reporting his 

find ings in deta il though, Lerner (1994), fu rther notes that s im ila r patterns are 

found when using VCs' age instead o f size. Furtherm ore, Lerner finds indications 

-  w ithout s ta tis tica l s ign ificance  though -  that o lder and /o r b igger VCs m ight 

invest a lone  m ore o ften , and tha t VCs spe c ia lis ing  in s ta rtup s  ven tu res  -  

trad itiona lly  considered  the m ost risky investm ents - m ight have less synd icate 

partners than o ther VCs. In addition, Lerner (1994) finds that - in later rounds - 

the V C s ' e xp e r ie n ce  (app rox im a ted  by the V C s ' age, s ize, and num ber of

12‘’ In this context, and with view to first round investments, Lerner (1994) distinguishes between 
non-/established VCs' based on their age and funds under management (relative to all VCs' funds 
under management in a given year; divided in guintiles). Additionally, with view to later round 
investments, he also categorizes VCs based on the number o f the their previous biotech investments.

125 Here it must be mentioned though that Lerner's (1994) article seems ambiguous. In the body- 
text, he mainly states that, in first rounds, more established VCs tend to syndicate more often with 
each other. This would support his hypothesis, and it is often referred to in studies by other authors. 
However, Lerner (1994) also reports that less established VCs tend to syndicate more often with 
each other. This seems also supported by the charts presented in his paper - although it contradicts 
Lerner's hypothesis and part of his discussion.
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previous b iotech investm ents) is sm a lle r than in first round investm ents. Overall, 

Lerner (1994) the re fo re  conc ludes that gathering additional information for the 

ex-ante decision-making and selection of investments might be a particularly 

relevant motive fo r synd ica tion .126

To a s im ila r conc lus ion  com e Hopp and R ieder (2004), in a w ork ing  paper that 

exam ines the re la tion  be tw een  V C s ' experience  and th e ir  'synd ica t ion  ra tio ' 

(proportion o f synd icated  to unsynd icated investm en ts).12' They use a database 

sam ple of 812 VCs who had m ade 3,230 investm ents in 1,962 Germ an portfo lio  

com pan ies. W h ils t the  au tho rs  them se lves  po int out tha t the  resu lts  o f the ir 

study have to be taken w ith som e caution, it is neverthe less interesting that they 

find som e ind ica tions fo r a negative  relation between the VCs' s ize and the VCs' 

synd ication  ra tio .128 Fu rtherm ore , the au thors a lso find that m ore 'spec ia lized ' 

VCs have low er synd ica tion  ratios than the ir less specia lized  pee rs .129 Flopp and 

R ieder (2004) in te rp re t th e ir  find ings  as suggesting  that less experienced  VCs 

are m ore inclined to synd ica te  as they m ight not have the necessary  expertise; 

and they fu rth e r  take  th is  as suppo rt for the resource-driven motive for 

syndication that intends to overcome informational asymmetries.

126 At the same time, Lerner (1994) also finds some support for the 'constant share’ (Admati & 
Pfleiderer, 1994) and the 'window dressing’ (Lakonishok et al., 1991) motives of syndication in later 

rounds.

127 Hopp and Rieder (2004) classify the VCs’ experience according to their number of investments in 
groups of 'one time investor’ (1 investment), 'very small VC’ (2-3 inv.), 'small VC’ (4-6 inv.), 'lower 
middle field VC’ (7-10 inv.), 'upper middle field VC’ (11-20 inv.), 'large VC’ (21-50 inv.), and 'very 
large VC’ (> 50 inv.).

128 With respect to the problems of their study, Hopp and Rieder (2004) acknowledge that the 
'syndication ratio’ is likely to be biased in that those VCs with only one single investment (with 512 
VCs, the vast majority in their sample) can only have a syndication ratio of either 0 (if the 
investment was not syndicated) or 1 (if the investment was syndicated). As a consequence, the 
authors mainly conduct their analysis on a sample of VCs with at least two investments. Moreover, 
the authors also acknowledge that, in their data, they have no information about how many rounds 
of funding their sample ventures have received. Therefore, they have to adopt a broad definition of 
syndication by 'pooling' all VCs ever invested in a venture. As a consequence, if a venture has 
received two rounds, each by one different VC, it would still be considered as a venture that had 
received funding from a syndicate of VCs. This also affects (i.e. likely inflates) the syndication ratios 
of the VCs used by the authors. Finally, the authors don't control for any other variables but the 
ventures’ industry sector and the 'type' VC (level of specialization).

129 It is not quite clear how Hopp and Rieder (2004) define VCs' 'specialization'; but it seems like this 
is the categorization used by the provider of the database the authors employ for their study.
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Lockett and W right (1999, 2001) come to a som ew hat d ifferen t conclusion. They 

use a questionna ire-based  survey of ca. 60 UK VCs to exam ine the ir m otives for 

synd ica tion .130 Based on th is, they find tha t know ledge -re la ted  aspects don 't 

p resent such a strong m otive for VCs to synd ica te , as do fin an ce /-po rtfo lio - 

re la ted  aspects. Spec ifica lly , they  find the fo llow ing  m otives fo r synd ica tion  

s ign ifican t (p<0.01): the ’large size of the deal in proportion to the size of funds 

ava ilab le ’ , the ’requ irem en t for add itiona l f in an c ing ’ and the ’large size of the 

deal in proportion  to the firm 's average deal s ize ’ . However, Lockett and W right 

(1999) a lso  find  som e w eaker ev idence  fo r k n ow led g e /expe rien ce  re la ted  

m otives to synd ica te  a deal out, pa rticu la r ly  fo r the ex -post m anagem ent o f 

investm ents (e.g. expertise regard ing industry and/or stage of an investm ent; all 

w ith p<0.1). W ith respect to the VCs' m otives to synd icate  in to a deal, Lockett 

and W righ t find s im ila r resu lts. Overall, there fo re , the au thors conc lude  that 

syndication is more a response to the need to spread the financial risk ( i.e. 

portfolio diversification) and to gain additional financial resources than to share 

information and manage investments.

At the sam e tim e, Lockett and W right (1999) also find that both the finance- and 

the  know ledge -re la ted  m otives are m ore im po rtan t fo r VCs w ith a sm a lle r 

preferred investm ent sizes (i.e. arguab ly  for those VCs who are sm alle r and/or 

pre fer to invest in early-stage  ventures) than for those  w ith a la rger preferred 

investm ent size. In add ition, Lockett and W right (1999) find that for se lecting a 

synd icate  partner ne ither the financia l characte ristics  nor the resource base of 

the firm  are im p o rtan t facto rs. Instead , pa rtner se le ction  seem s far m ore 

in fluenced by past in teraction, reputation and investm ent style. As the authors 

suggest, th is  cou ld  ind ica te  that VCs indeed are wary regard ing  the possib le  

costs/risks assoc ia ted  w ith synd ication, and that they see a trade-o ff associated 

with synd ica ting .131 F inally, Lockett and W righ t (1999) find that com petition  in 

the VC m arket (e.g. low level o f funds ava ilab le  to VCs) is negative ly  related to 

VCs' syndication.

130 Lockett and Wright (1999, 2001) categorize VCs by their self-stated industry and financing-stage 
expertise (Likert scale) and/or minimum investment size preferences.

131 The later argument finds further support by a subsequent study by Wright & Lockett (2003). 
Based on two surveys of (58/56) UK VCs, the authors examine the structure and the management of 
syndicate partnerships. Doing so, they find that trust is a critical element in the syndicate contracts. 
The syndicate contracts enshrine the control rights of the members rather than specifying duties of 
behaviour; and non-legal sanctions are more important than legal sanctions in ensuring cooperation 
by the syndicate partners.
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Sorenson and S tuart (2001) exam ine  severa l factors w ith like ly im pact on VC 's 

spatia l (i.e. geog raph ic  or industry) 'in vestm en t reach '. Am ongst those  factors 

are VCs' general and Industry experience and v a r io u s  m e a su re m en ts  

cha racte riz ing  a VC's network position.132/133 Using  a sam p le  o f 1,025 VCs 

investing in 7 ,590 ven tu res  (from  various industries) betw een 1986 and 1998, 

which was co llected  from  the Venture  Econom ics database, Sorenson and Stuart 

(2001) find that, on the one hand, the like lihood o f VCs to invest in a venture 

decreases sharp ly  w ith the ven tu re 's  geograph ica l and/or industry  d istance . At 

the sam e tim e, the  au tho rs  a lso  find  tha t V C s ' genera l exp e r ie n ce , when 

interacted w ith e ithe r geog raph ic  or industry  d istance , indeed are s ign ifican tly  

and positive ly  related to the VC 's propensity  to invest in a 'd is tan t' venture  (i.e. 

a VC 's general experience  extends his investm ent reach). However, contrary  to 

the au thors ' expecta tions, th is  is not the case for the VC 's industry  experience. 

Furtherm ore, when a lso in teractions between a VC 's netw ork characte ristics  are 

included in the m odels, the re lation between the interacted e ffect o f VCs' general 

know ledge and d istance  and the VCs' p ropensity  to invest in a d istan t venture, 

on ly rem ains s ig n ifican t w ith v iew  to ventu res that are 'd is tan t' to the  VC by 

th e ir  industry , but becom es in s ign ifican t w ith v iew  to g eog raph ica lly  d istan t 

ventures. O vera ll, Sorenson  and S tuart (2001) there fo re  conc lude  tha t a VC's 

experience primarily influences the geographic scope of his investment reach

132 Sorenson and Stuart (2001) approximate VCs' 'general experience' by their number of previous 
investments overall, and 'industry experience' by their number of previous investments in the same 
industry as a particular venture under consideration; and they approximate the VCs' 'network 
position' by their mean affiliation (previous syndications with syndicate partner in current 
investment), affiliate distance ('closeness' of syndicate partner to investment venture) and centrality 
(focal VC's overall network position).

133 However, Sorenson and Stuart (2001) don’t examine the role of VCs' experience as a motive for 
syndication. Instead, they consider both factors as independent variables In their analysis of VCs' 
investment behaviour. Here, the authors argue that VCs, overall, tend to invest 'locally' (in terms of 
geography and industry), but they also note that there are considerable differences in the 'spatial 
reach' between VCs - where 'spatial distance’ refers to a) geographical distance, defined as the 
distance in miles between VC and venture, and/or b) industry distance, defined as the dissimilarity 
between the industry of a particular venture under consideration and the industries a VC has 
previously invested in. In this context, Sorenson and Stuart (2001) assume that VCs' experience 
could be related to VCs' propensity to syndicate 'distant' ventures because increasing experience 
should a) reduce the costs of monitoring at a distance, b) make VCs more confident in their ability to 
evaluate Investment opportunities, and/or c) enhance VCs' networks with experts and entrepreneurs 
in the industries in which they repeatedly invest, providing privileged access to information about 
promising investment opportunities. As a consequence, the authors further assume that more 
experienced VCs are more likely to invest in distant ventures.
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through the development of networks through syndication - w here general 

experience prox ies well fo r the deve lopm ent o f a VC 's netw ork but has no net 

effect when netw ork-re la ted  variab les are included d irectly . In other words, the 

positive e ffect o f prev ious (general) experience on a VC 's propensity  to invest in 

d istan t ven tu res seem s m oderated by the netw ork a VC builds over tim e. The 

deve lopm en t o f synd ica tion  netw orks helps d iffu se  in fo rm ation  across spatia l 

boundaries and there fo re  a llows a VC to invest more freguen tly  a lso in spatia lly  

d istant ventures.

B ran de r e t al. (2002 ) exam ine  and com pa re  tw o  p o ss ib le  m o tives  fo r 

synd ica tion: the p re - in vestm en t 'se le c tion  m o tive ' and the post- investm en t 

'va lue add ing ' m o tiv e .134 In th is context, B rander et al. (2002) take a unique 

approach in that they exam ine the relation between synd ication  and investm ent 

perform ance (a top ic  we will com e to in Chapter H, fu rthe r below). Specifically, 

the au thors h ypo thes ize  that if the 'se le c tion ' m otive was centra l for VCs to 

synd icate, then the perform ance of synd icated investm ents shou ld, on average, 

be in fe r io r  to th a t o f s tand -a lon e  in vestm en ts . T h is  is because  on ly  an 

am b iguous  in ve s tm en t p ropos ition  wou ld call fo r  a 'second  op in ion , w h ils t 

unam biguous (good) propositions would not be synd ica ted  and unam biguously  

bad propositions would be rejected. If, in contrast, the 'va lue-add ing ' m otive was 

cen tra l fo r  VCs to synd ica te , then, the  au tho rs  fu rth e r  hypo thes ise , the 

perform ance o f synd icated  investm ents should on average be superio r to that of 

stand-a lone  investm ents. Th is is because d iffe ren t VCs in the synd icate should 

contribu te  d iffe ren t/com p lem enta ry  sk ills  and con tacts  that shou ld  be valuab le 

fo r  th e  p o s t- in v e s tm e n t  m an ag em en t, re su lt in g  in b e tte r  in v e s tm e n t 

perform ance. Based on data on 114 Canadian VCs that invested between 1992 

and 1997 in 2,889 ventu res from  various industries B rander et al. (2002) find 

that the annua l return for VCs is s ign ifican tly  h igher fo r synd ica ted  than for 

unsynd icated investm ents (35-39%  vs. 15-20% ). The  authors interpret this as 

support for the hypothesis that the post-investment 'value-adding' motive is 

much more important for syndication than the pre-investment 'selection' motive. 

At the sam e tim e, the authors also acknow ledge that both the 'se lection ' and the 

'value add ing ' m otive could be operating s im u ltaneously .135

134 Brander et al. (2002) do not actually differentiate explicitly between VCs on the basis of their 
knowledge.

135 In addition, Brander et al. (2002) also acknowledge that other motives might play a role for VCs' 
syndication such as collusion, risk sharing and portfolio management, which cannot be ruled out on 
the basis of their analysis.

179



Sven Remer - Smart Money September 2005

Manigart et al. (2004), in a s im ila r vein as Lockett and W righ t (1999, 2001), use 

a questionna ire-based  survey to exam ine the m otives for synd ication  o f 317 VCs 

in six European coun tr ie s .136/ 137 Based on th is approach, the au thors find that (in 

con trast to p rev iou s  US stud ies  but in line w ith p rev ious  Eu ropean  stud ies) 

finance-re la ted  portfo lio  m anagem ent m otives are m ost im portan t for European 

VCs - both for la ter and fo r early  stage VCs, but m ore im portant for sm a lle r than 

for larger VCs. The deal flow  m otive, furtherm ore, is m ore im portan t fo r larger, 

ea rly -s tage  than  fo r sm a lle r  and /o r la te r-stage  VCs. O vera ll, M an iga rt et al. 

(2004) there fo re  conc lude, risk sharing, portfolio diversification, and access to 

larger deals are more important motives for VCs to syndicate than selection and 

monitoring of deals. Th is ho lds for both later- and early-stage VCs. Va lue adding 

is not a s ign ifican tly  im portan t m otive fo r any VC  firm , but it is m ore im portant 

for ea rly -s tage  investo rs  than fo r la te r-stage  in ves to rs .138 A t the  sam e tim e, 

while the deal flow , se lection  and value adding m otives are equally  im portant for 

early  stage VC firm , there  seem s to be a h ie rarchy  of m otives fo r la ter stage 

firms: for these firm s the finance  m otive is fo llow ed  in im portance  by the deal 

flow  m otive, w h ich, in turn , is s ign ifican tly  m ore im portan t than the se lection  

m otive. Furtherm ore , w ith respect to a VC 's ava ilab le  know ledge , the au thors 

find that the VCs' industry  specia liza tion  has no in fluence on the im portance  of 

any of the m otives to synd ica te  except for the se lection m otive: non-specia lized, 

early  stage  VC s syn d ica te  m ore fo r im proved  deal se le ction  pu rposes  than 

spec ia lized , ea rly  s tage  VCs. How ever, im proved  deal flow  or va lue  add ing 

capab ilities appear not to be im portant for more specia lized V C s.139

136 The six countries were: Belgium, France, Germany, The Netherlands, Sweden, and the UK.

137 Manigart et al. (2004) categorize VCs primarily according to their self-stated development-stage 
preference (defined by whether the average age of their previous investments was above or below 
the average age of the overall sample) and additionally according to their self-stated 
industry-specialization (5-point Likert scale: high-low); and the authors ask VCs to indicate (on 5- 
point Likert scales) the relevance of several aspects linked to two 'portfolio-management-related’ 
motives - i.e. 'spreading risk' ('financial motive') and 'increasing the deal flow' - and two 'individual- 
investment-related' motives - i.e. 'pre-investment deal selection' and ’post-investment monitoring 

and value adding'.

138 Here, Manigart et al. (2004) further note that whilst this could suggest that European VCs 
underestimate the role that syndication may play in access to information, knowledge, value adding 
skills and deal flow, in preliminary interviews, VC managers expressed the view that they were 
unlikely to invest in a deal if they did not have confidence in their own knowledge/abilities with 
respect to a particular deal and its sector.

139 In this context, Manigart et al. (2004) however acknowledge that their findings have to be taken 
cautiously because of their very imprecise measure of VCs' specialisation.
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Finally, econom ies o f sca le  can play an im portant role in choosing  to syndicate. 

Flaving to perfo rm  due d ilig en ce  on an investm en t is ra the r like having to 

perform  a survey  when buying a house. Each buyer acting  independen tly  will 

incur the sam e su rvey  costs. If they were ab le to act toge the r (buying in a 

consortium ) on ly  one survey cost would be incurred and the (egual) am ount 

each wou ld pay wou ld tend to zero with the size o f the consortium . The sam e 

logic applies to the due d iligence costs in a venture capita l syndicate.

A study by Va llie re  and Peterson (2004) based on a series o f inform al interv iews 

w ith 57 US and Canad ian  VCs who were active ly  investing  in early-stage, high- 

tech ventu res during  the period from  1998 to 2001 found tha t sharing of due 

diligence efforts w a s  a s ig n ifican t benefit o f synd ica tion; and m any o f them  

synd icate the ir dea ls and shared due d iligence on an inform al rotation basis with 

other investors. In the Va llie re and Petersen study a s izeab le  m inority  (16% ) of 

partic ipan ts  found such econom ies of sca le  h igh ly  im portan t and occas iona lly  

even reported investing w ithout any s ign ifican t due d iligence efforts beyond the 

re liance on the due d iligence  or reputation  o f o ther investors - arguab ly  g iving 

ev idence  th a t they  had su ffic ien t trust in the  know ledge  o f th e ir  synd ica te  

partners. At the sam e tim e, there is also som e ind ication that synd ication m ight 

be m ore strong ly  app lied  am ong earlie r-stage  investors, w here deal s izes are 

typ ica lly  sm a lle r and there fo re  provide a sm alle r base upon which to am ortise 

the fixed costs o f due d iligence (Va llie re & Peterson, 2004). Overall, therefore, 

the study by Va llie re  and Peterson (2004) also suggests that gaining additional 

experience might be an important motive for l/Cs to syndicate, although this 

might be more to reduce cost than to make better decisions or provide better 

monitoring/support to the investment.

As m entioned before, co llabora tion  in genera l and synd ica tion  in particu lar are 

like ly to o ffe r not on ly  benefits  to the partners but a lso invo lve potentia l risks 

and costs which have to be weighed carefu lly. Th is is qu ite well docum ented in 

the em pirica l lite ra tu re  on co llaboration  in general (e.g. D o llinger et a I., 1997; 

G u lati, 1995; Kogu t & Zander, 1992; Kogut, 1989;Ko tabe  & Swan, 1995; 

M itche ll &  S ingh , 1996a; Pe rlm u tte r & Fleenan, 1986; Powell et a I., 1996; 

Robertson & Catignon, 1998; Stuart, 1998; W alker e ta l. ,  1997).

In the em p irica l lite ra tu re  on venture cap ita l, however, the risks and costs of 

synd ication have been a lm ost com plete ly neglected. Th is is despite som e authors 

acknow ledge that these are issues that m ight be relevant.

S te ie r and G reenw ood  (1995), fo r instance, in an indepth  case study o f one 

venture and its synd icate  o f VCs, shows that synd ication  can be associated with

181



Sven Remer - Smart Money September 2005

substantia l costs  fo r both the ventu re  and its investors. Spec ifica lly , the  case 

show s that the  form al coo rd ina tion  betw een partners can lead to substan tia l 

de lays on critica l dec is ions, such as when it com es to fu rthe r fund ing. In the 

particu lar case these de lays even resu lted in the venture going into rece iversh ip  

a lthough  it seem ed  fun d am en ta lly  sound, and a lthough  at least one o f the 

investors would have liked to continue financing it.140 S im ilarly , a lso W righ t and 

Lockett's (2003) above m entioned  survey o f UK VCs revea ls tha t VCs perce ive 

coord inated action  and dec is ion-m ak ing  to take longer in synd icated than in un-

synd icated  investm ents; and pa rticu la r d ifficu lties  regard ing  coo rd ina tion  and 

decis ion-tim ing  are posed by la rge r synd icates. But, overa ll, Hopp and R ieder 

(2004) conclude that 'it is ra ther strik ing that there ex ists no study revealing the 

reasons why venture cap ita lists  refrain from  syndicating in or -out an investm ent 

and under which c ircum stances th is is the case'.

F.II.3. Preliminary summary and conclusion

Tab le  F - l  sum m arizes the above-rev iew ed  em pirica l stud ies on VCs' m otives to 

syndicate.

* INSERT TABLE F-l HERE *

A partia l syn thes is  o f the lite ra tu re  on the m otives for synd ica tion  d iscussed  

above is as fo llow s. If we con s ide r fin an ce  and know ledge  as resources, a 

genera lised  re sou rce -con s tra in ts  m odel a rgues tha t lack o f any one o f these 

e lem en ts  m ay be rem ed ied  by p a rt ic ip a t in g  in a sh o rt- te rm  in v e s tm en t 

re la tio n sh ip  n am e ly  a synd ica te . A dd it io na l m o tives  in c lu de  r isk -redu ction  

(financial and techn ica l risk reduction) and a desire for contro l (buying in early at 

a low price per share). F inally, if synd ication  pays o ff we should expect to find a 

hab it fo rm ing  am o ng s t su cce ss fu l syn d ica to rs  so th a t syn d ica t ion  ac tiv ity  

persists th rough  tim e. The  reason tha t synd ica tes are tem pora ry  ra ther than 

perm anent assoc ia tions a rises from  the fact that d ifferen t k inds o f expertise  and 

levels o f finance m ay be requ ired  fo r d ifferen t investm ents. It is not w orthw hile  

to invest in pe rm anen t resou rces  (m erger) if the resou rces  requ ired  m ay be 

needed only fo r a short time.

140 In the related case of loan covenants between banks and MBOs, Citron et al. (1997) show that 
syndication complicates and slows decision-making. The origins of the agency (management) cost 
imposed by the syndicate may be created by the diverse objectives of members, which may become 
more apparent with larger number of partners.
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Thus, severa l p re lim inary  conclusions can be drawn w ith respect to our research 

question.

To begin w ith, ne ither theoretica l nor em pirica l research does ind icate w hether 

there  is any d om inan t m otive for VCs to synd ica te . Fu rthe rm ore , to som e 

degree, ex tan t em pirica l research even shows contrad icting  find ings particu larly  

with view to the role o f finance vs. know ledge related m otives for syndication.

At the sam e tim e, a lthough the ex isting literature on venture capita l has hardly 

dea lt w ith th is  issue exp lic itly , it seem s reasonab le  to assum e (also from  the 

literature on in ter-organ izationa l co llaboration in general) that a VC 's decision to 

synd icate resu lts a lso from  his assessm ent of the trade-o ff between the benefits 

and the r isk/costs o f synd ication. Th is assessm ent, in turn, m ight be influenced 

by (a com b ination  of) severa l factors, such as factors related to the VC him self, 

to the financia l aspects of a deal, and to the particu la r investm ent opportun ity, 

such as a venture 's industry or developm ent stage.

Thus, w ith v iew  to ou r research question, it seem s reasonab le  to assum e that 

know ledge -re la ted  issues are like ly  to be am ongst those  fa cto rs  w ith like ly 

im pact on VCs' synd ication  decision. S im ply put, if a VC was abso lu te ly  certain to 

m ake a p ro fit from  h is investm en t, the re  wou ld be litt le  need for him  to 

synd icate. But abso lu te  certa in ty  (or abso lu te  know ledge) does not exist, and 

there always rem ains a risk associated with an investm ent.

Indeed, m ost ava ilab le  stud ies ind icate  the poten tia l re levance  o f know ledge- 

re la ted issues as a m otive  fo r synd ica tion , a lthough  w ith vary ing  em phasis. 

However, as we have a lready argued fu rthe r above (see C hap te r C), extant 

lite ra tu re  on ven tu re  cap ita l overa ll has a lm ost com p le te ly  neg lected  the 

(d iffe rences in) VCs' know ledge and/or used VC characte ris tics  to d ifferen tia te  

between VCs that do not really seem appropriate as proxies for VCs' know ledge. 

This also holds for the literature on syndication between V C s.141

Therefore, using ou r m ore adequate prox ies/w ays to m easure VCs' know ledge, 

deve loped in Chap te rs  D, we can hopefu lly  obta in  a c lea re r p ictu re  about the 

actual role VCs' know ledge plays for syndication.

141 To avoid too much repetition, at this stage, it should be referred to our discussions of the VC 
characteristics used in the extant literature to differentiate between VCs, and of the suitability of 
those characteristics as proxies for VCs' knowledge (see: preliminary conclusion from the review of 
empirical literature, chapter C, and to our discussion on more appropriate proxies for VCs' 
knowledge, i.e. the number of VCs' previous investments overall and/or in a particular type of 
venture, in chapter D.
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Based on the above, in the  fo llow ing , we deve lop  ou r research  h ypo thes is  

regard ing the im pact o f know ledge on an ind iv idual VC 's like lihood  to synd icate  

an investm ent.

F.III. Hypothesis

To begin with, it should be emphasized that our approach is different from some 

extant research in that we investigate the relative importance of different 

motives for syndication only as a bi-product of our analysis that primarily 

focuses on the role of VCs' knowledge in this context.

With view  to the latter, we suggest an exam ination  of the im pact o f know ledge 

on synd ica tion  a long tw o d im ensions: the level of knowledge and the type of 

know ledge. As o u tlin ed  above  (see C hap te r D, 'P ro p o s it io n s ') ,  the  two 

d im ensions can be approx im ated  by the num ber of a VC 's prev ious investm ents 

overall and in a particu lar type/stage o f venture respectively.

If, as it seem s like ly from  the above literature review, synd ication  is a lso a result 

o f the VC 's perception  of the trade-o ff between the expected benefits  and costs, 

and if VC s' know ledge  fu rthe rm ore  in fluences the perception  o f th is  trade-o ff, 

then it seem s reasonab le  to argue that a h igher level of knowledge shou ld  make 

a VC less inclined to synd icate . Th is is because, all o ther th ings equal, VCs with 

d iffe ren t leve ls/types o f know ledge will have a d iffe ren t perception  o f the up- 

and dow nside potentia l o f an investm ent opportun ity  -  and, correspond ing ly , of 

the syndication trade-off.

For in s tance , a m ore  k now led g eab le  VC  shou ld  be m ore con fid en t in his 

capab ilities  to m ake good p re -investm en t dec is ions and/or to p rov ide  re levant 

post-investm ent m on ito ring  and support to ensure a successfu l ou tcom e o f his 

investm ent. The re fo re , g iven  a ce rta in  investm en t oppo rtun ity  (and all o ther 

th ings equal), th is  is like ly  to reduce the expected benefits from  synd ication  for 

the know ledgeab le  VC vs. the ignorant VC -  presum ably  m aking the fo rm er less 

appreciative o f o ther VCs' capab ilities for these tasks.

At the same tim e, a lso the re la tive costs/risks o f synd ication should be h igher for 

a know ledgeab le  VC  com pared  to an ignorant VC. The la ter risks 'on ly ' loosing 

his m oney in a bad investm en t, but the fo rm er risks loos ing  h is m oney, his 

reputation , and his know ledge  - in tha t he p rov ides access to th is  know ledge 

(e.g. in form  o f h is p a rticu la r eva luation  c r ite r ia /p rocesses  and/or con tacts  to 

im portant industry  p layers) to his less know ledgeab le synd icate  partner. Thus, a 

know ledgeab le  VC  m ight be assum ed to be less inclined to bear the add itiona l
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costs/risk  assoc ia ted  w ith synd ication, e.g. to share the expected success of the 

investm ent or to risk free-rid ing behaviour by synd icate partners.142

Th is will lead the m ore know ledgeab le to e ithe r accept or reject a pro ject more 

quickly and 'expe rtly ' and to act independently  o f others. Our database is only of 

investm ents that were accepted. We there fo re  expect that expertise  will show 

itse lf in a reduced tendency to syndication. Th is is because the m ore certain a VC 

is o f the ou tcom e o f the investm ent the m ore like ly he w ill be to go-it-a lone to 

avoid sharing p ro fits .143

So far we have on ly  been concerned w ith the VC 's genera l level (am ount) o f 

know ledge. However, as we have argued fu rther above (see our Propositions PI 

and P2, C hap te r D), it seem s a lso re levan t to d iffe ren tia te  between d iffe ren t 

types of knowledge such  as, on the  one hand, know led g e  re la ted  to 

investing/m anag ing  startup  ventures in general ('genera l experience '), and, on 

the other hand, know ledge related to investing/m anag ing startups of a particu lar 

type, i.e. sector and/or stage ('specific expertise').

In th is con tex t we have fu rthe r argued that specific  expertise  m ight be m ore 

va luab le  than  genera l expe rience  -  a lthough  the la tte r  shou ld  be va luab le  

nevertheless. As a consequence, it now seem s reasonab le to assum e that if -  as 

proposed above - a negative re lation ex ists between a VC 's level o f know ledge 

and his p ropensity  to synd icate, th is should also be in fluenced by the VC's type 

of know ledge. Specifica lly , it should be more pronounced with view  to his specific 

expertise than with respect to his general experience.

142 Here, it must be mentioned that if one considers - as we do - syndication a trade-off between the 
risks associated with an investment and the risk associated with syndication, both factors should 
have an impact on the decision to syndicate. It seems reasonable to assume that the perceived risk 
associated with syndication, in turn is a function of the partners' potential previous syndication 
experience: the perceived risk of syndication between two partners should be the smaller/greater the 
more/less experience they have with co-investing with each other. However, on the basis of our 
data, we cannot test for previous co-investment experience between two syndicate partners. 
Therefore, in the following we focus exclusively on those factors with likely impact on the perceived 
risk associated with the investment (but not on the perceived risk associated with the syndication).

143 In this context, Sorenson and Stuart (2001) also note that the decision-making literature counsels 
that a change in the willingness to rely on one’s own judgment does not necessarily constitute a 
rational shift in behaviour. Research shows that individuals become more comfortable engaging in an 
activity simply by doing it, especially when the feedback regarding success lies chronologically 
distant from the activity. Thus, VCs might judge themselves to be better investors regardless of any 
real improvement in their selection ability.
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The  VC 's  general experience m igh t be less re la ted  to a VC 's  synd ica tion  

behaviour because genera l experience  should not enhance a VC 's con fidence  in 

his p re-investm ent decis ion  and his post-investm ent va lue-add ing capab ilities  to 

the sam e degree as his spec ific  expertise. Thus, a VC 's genera l experience  will 

not reduce his perception  o f the risk associated w ith an investm ent to the sam e 

degree as h is spec ific  expertise  w ith respect to th is type o f investm ent. A t the

sam e tim e, if genera l expe rience  is less im portan t for the  perception  o f risk

assoc ia ted  w ith an investm en t, a VC m ight perce ive less risk in expos ing  his 

general experience to the risk o f syndication.

In con tra s t, specific expertise rega rd in g  a p a r t icu la r  se c to r/s ta g e  o f an 

in v e s tm en t o p p o rtu n ity  shou ld  m ake  a VC  p a r t ic u la r ly  c o n f id e n t in h is

capab ilities to rea lis tica lly  asses th is opportun ity , to m ake the appropria te  p re-

in v e s tm e n t d e c is io n s  and  to  p ro v id e  th e  a d e q u a te  p o s t- in v e s tm e n t

m on ito ring/support serv ices. As a consequence, all o ther th ings equal, a VC  with 

p lenty  o f spe c ific  exp e rt ise  m ight pe rce ive  less risk in a g iven  inves tm en t 

opportun ity . A t the  sam e tim e, th is  shou ld  a lso im pact his pe rception  o f the 

synd ica tion  tra d e -o ff. If a VC  pe rce ives  less b ene fit in ge tting  access  to 

ad d it iona l e xp e rt ise , th e  p o ss ib le  r isks a sso c ia ted  w ith  syn d ica t io n  (e.g. 

opportun istic  behav iou r by synd ica te  partners) m ight be perce ived to be larger. 

Therefore, we expect the negative  re la tion between a VC 's know ledge and his 

like lih ood  to syn d ica te  to be p a rt icu la r ly  p ronounced  fo r the  VC 's  spec ific  

expertise. As a consequence , all o ther th ings equal, a VC 's genera l experience 

shou ldn 't have the sam e im pact on his assessm ent o f the synd ica tion  trade-o ff 

as his specific expertise.

Also th is assertion  finds som e support form  other researchers -  a lthough, as we 

have argued above, they have used e ither no or on ly inappropria te  m easures for 

VCs' know ledge in th e ir  own em p ir ica l stud ies. Le rner (1994), fo r  instance, 

argues that if certa in  VCs deve lop  specia l expertise  in a com p lex  industry  such 

as b iotechnology, it is not obv ious that such specia lists will be particu la rly  likely 

to co-invest. S im ilarly , W righ t and Lockett (2003), note that sk illed  VCs may be 

less re lian t on o thers fo r spec ia lis t in form ation . Finally, M an igart et al. (2004) 

hypothesize  tha t the 'dea l flow ', the p re-investm en t 'se lection ', and the post-

investm en t 'v a lu e -ad d in g ' m o tives  fo r  synd ica tion  w ill be less im portan t for 

specia lized VC  firms: 'VC  firm s specia lized in a specific  industry secto r will have a 

deeper understand ing  o f that secto r and there fo re  experience less in form ationa l 

asym m etries  to eva lua te  opportun ities . G iven g rea te r in -house  know ledge  on 

the ir ta rget sectors, VC  firm s tha t are specia lized  in a specific  secto r w ill have
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lower need to rely on synd icate partners fo r se lection purposes ' (Manigart et a I., 

2004: 8).

In sum , one m igh t expect the above-suggested  nega tive  re la tion  between 

know ledge and synd ica tion  to be m ore pronounced the better m atched a VC's 

expertise  is to the investm ent under consideration . Genera l experience may be 

useful but cannot provide the indepth know ledge re la tive to a specific investm ent 

opportun ity . Thus we expect a much w eaker re la tion  betw een  a VCs' general 

experience and the tendency to syndicate, though still predict a negative one.

Our hypothesis fo llow s d irectly  from  our above d iscussions. Specifica lly , we have 

argued that, all o ther th ings equal, more know ledgeab le VCs should be less likely 

to syndicate; and that the negative relation between know ledge and syndication 

should be m ore pronounced the better the 'm atch ' between past experience and 

current opportun ity .144

Form ally stated th is leads to our Hypothesis 1:

Other things equal, a) the more knowledgeable a VC, the less likely he is 

to syndicate; and, b) the better matched a VC's experience is to his 

current investment opportunity the more pronounced is his tendency to 

go-it-alone.

So far, our main focus was on the role o f VCs' know ledge -  approxim ated by us 

as the num ber o f VC 's previous investm ents -  as a m otive for VCs to syndicate, 

and our a rgum ents regard ing the negative re lation between VC know ledge and 

synd ication were based on the assum ption of 'all o ther th ings being equal'. This, 

however, neg lects the fact that not on ly are VCs like ly to d iffer w ith respect to 

the ir know ledge, but a lso other factors w ith possib le  im pact on VCs' propensity

144 In this context, it should be emphasized though that there is only very limited research available 
to solidly justify these arguments; and we acknowledge that there are also some arguments that 
might support a different direction in the relation between VC knowledge and VC syndication (for 
example, more knowledgeable VCs might be more aware of the unpredictable uncertainty, that is 
likely to be associated particularly with high-risk/high-tech investments - potentially making them 
even more inclined to syndicate those investments than ignorant VCs). Lockett and Wright (2001: 
389), for instance, point out that 'there are competing views about the effects of these 
characteristics on the willingness to syndicate. Venture capital firms with greater experience and 
reputation may, on the one hand be less motivated to syndicate a transaction because they believe 
that by investing in sole investments they have the expertise to generate superior returns to their 
competitors. Alternatively, they may still be motivated to syndicate transactions because they place 
importance on the variance of their returns and/or gaining access to deal flow’. However, based on 
our discussions above, we believe a negative relation between the two variables to be more 
plausible.
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to synd icate are like ly  to d iffer. Those  facto rs  - which m ight be context-, VC-, 

finance, and/or ven tu re-re la ted  -  are likely to a ffect VCs' perception  o f the risk 

a sso c ia ted  w ith  an in v e s tm e n t o p p o rtun ity , and th e re fo re  a lso  the  V C s ' 

a sse ssm en t o f th e  syn d ica t io n  tra d e -o ff (assum ing  V C s ' k n ow ledge  to be 

constant). These  facto rs  the re fo re  shou ld  be contro lled  fo r when exam in ing  the 

re la tionsh ip  betw een  V C s ' know ledge  and synd ica tion . We w ill d iscuss  those 

factors below in the section outlin ing our m ethodology.

F.IV. Methodology

Th is section describes ou r m ethodo logy  fo r exam in ing our hypothesis, includ ing 

the  va riab les  and th e ir  o p e ra tiona liza t io n , the s ta tis t ica l m ethods, and the 

analytical approaches.

F.IV.l. Variables and their operationalization

F.IV.1.a) Dependent variable

The dependen t va riab le  in ou r ana ly s is  is the VC 's dec is ion  to synd ica te  an 

investm ent, or not. We ope ra tiona lise  th is variab le  by a d icho tom ous dum m y 

variab le  that takes the value o f 1 if the investm ent is synd icated, and the value 

of 0 if it is not syndicated.

F.IV.l.b) Theoretical variables

The  th eo re tica l v a r ia b le s  in ou r ana ly s is  are five different proxies for VCs' 

knowledge: the VCs' 1) age, 2) non-biotech experience, 3) total experience, 4) 

biotech expertise, 5) biotech-stage expertise.145

The above variab les and th e ir  opera tiona liza tion  have a lready been described in 

detail fu rther above, and we there fo re  refer to our propositions in Chap te r D for 

m ore deta ils. In short, how ever, we opera tiona lise  our m ain p rox ies fo r VCs' 

know ledge (2-5) as the cum u la tive  num ber o f a VC 's investm ents until the year 

prior to the investm ent under consideration  in non-biotech ventures (non-b iotech 

experience), in all types  o f ven tu res  (tota l experience), in b io tech  ventu res 

(b iotech expertise), and in b iotech ventu res o f the sam e stage as the venture 

under consideration  (b io tech-stage  expertise). Flowever, to com pare ou r find ings 

with extant literature, which som etim es used the VC 's age as a know ledge proxy

145 We don't include the sixth proxy discussed in Chapter D, the VCs’ biotech-sub-sector expertise, in 
our final analysis because preliminary analyses have shown that the results for this proxy are 
qualitatively the same as for the VCs' biotech-stage expertise.
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- and a lso because the VCs' age m ight p ick up som e 'res idua l e ffects ' of learning 

(S tuart et a I., 2001) as well as his 're p u ta t io n ', w h ich  m igh t m ake him  

particu la r ly  a ttra c t iv e  synd ica te  partner - we a lso inc lude  th is  proxy in our 

analysis. We operationa lise  the VCs' age by the tim e (in years) between the VCs' 

foundation and the date o f the particu lar investm ent under consideration  (and in 

those cases where we don't know a VCs' foundation  date, we use the date of the 

VCs' first investm ent noted in the Venture Econom ics da tabase).145

Based on th is, we expect the negative relation between VCs' know ledge and his 

likelihood to synd icate to be increasing ly pronounced from  the VC 's age, over his 

non-biotech and total experience, to his biotech and b iotech-stage expertise.

S ince we are interested in potential d ifferences in the relation between the above 

outlined know ledge proxies and the VC's decision to synd icate an investm ent, we 

will test these  p rox ies ind iv idua lly  in separa te  m ode ls using the sam e units o f 

ana lysis, i.e. on ly  cases fo r which we have in fo rm ation  on all five  know ledge 

proxies. Th is a llow s us to contrast and com pare not on ly the coeffic ients for the 

ind ividual prox ies but also the overall pred ictive power o f the m odels com prising 

the d ifferent proxies.

F.IV.l.c) Control variables

A lthough our m ain focus is on the re lation between the VC 's level and type of 

know ledge and his like lihood to synd icate an investm ent, we acknow ledge that 

several o ther facto rs  are likely to be o f re levance, too. We there fo re  control for 

those o ther facto rs  in ou r base line  model to find ou t abou t the im pact o f our 

theoretica l over and above the other factors, which can broad ly  be categorized 

into context-, VC-, finance-, and venture-re lated facto rs.146 147

Context-related control variables

146 It might be mentioned here, that another, arguably very important factor with likely impact on the 
VCs’ perception of the risk associated with an investment is the experience internally available to the 
venture, approximated, for instance, by the academic background and/or the professional track 
record of its management. However, whilst it would be clearly desirable to include those variables in 
the current analysis (as planned initially), the available data provide no information to enable us to 
do so

147 With view to those control variables, it should be mentioned, that we include them into our 
baseline model because there are some reasons to believe that they might impact VCs' propensity to 
syndicate. However, without much extant research to build upon, in many cases, it seems too 
speculative to develop specific hypotheses about the direction of the relation between those control 
variables and syndication.
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As Lockett and W righ t (1999: 311) po in t out, 'the  dec is ion  to synd ica te  an 

investm ent is not taken in a vacuum , rather it is antic ipated that there  m ay be a 

num ber o f contextua l facto rs  that may in fluence the exten t o f synd ication  in the 

m arket'. W ith respect to the con textua l env ironm ent, there fo re , a fa cto r w ith 

likely im pact on VCs' synd ica tion  behav iour m ight be the situation  on the stock- 

and /o r p rivate  equ ity  m arke ts  at the tim e an investm en t oppo rtun ity  occurs 

(Lockett & W right, 1999, 2000). There fore , we inc lude severa l con text-re la ted  

fa c to rs  in the  b a se lin e  m ode l, w h ich  m igh t im pac t V C s ' p ro p e n s ity  to 

synd ica te .148

Annual change in number of VCs investing venture capital: The  VCs' p ropensity  

to synd ica te  is like ly  to be in fluen ced  by the to ta l num ber of VCs active ly  

investing  in a g iven  year. For instance , assum ing the num ber o f investm en t 

opportun ities  to rem ain  constan t, a la rger num ber o f VCs shou ld  increase  the 

opportun ity  to synd icate. In th is context, it seem s recom m ended to cons ide r all 

VCs, independen t o f w he the r they have a lready invested in the focal industry  

(b io techno logy) o r not, because  even if a VC  hasn 't p rev iou s ly  invested  in 

b io tech , he m igh t d e c id e  to do so, and by th is  becom e a 'b io te ch  VC '. 

Furtherm ore , because  o f the  cyc lica lity  in the m arkets - tha t m ight m ake it 

d iff icu lt fo r the  (num b e r of) VCs to ad ju st to the n um be r o f in ves tm en t 

opportun ities -  and because the abso lu te  num ber o f VCs d ram atica lly  increases 

tow ards the  end o f ou r sam p ling  period, we feel it is m ore app rop ria te  to 

consider the change in the num ber o f VCs rather than the abso lu te  num ber of 

VCs in th is  con text. The re fo re , we contro l fo r the percentage change in the 

number of l/Cs investing venture capital in the year of the investment under 

consideration compared to the previous year.

148 In preliminary analyses, we also tested some additional context-related factors with a possible 
relation to syndication such as the time (individual years or periods of 2-5 years) when the 
investment took place, or the Dow Jones Industrial, the Nasdaq, and the Nasdaq Biotech indices (and 
their % change in the year of the investment compared to the previous year). Here, the time (year 
or periods) showed some relation to syndication (generally, the more recent investments showed a 
stronger negative relation to syndication than those investments that took place at the beginning of 
our sampling period); and the examined indices showed no consistent relation to syndication. 
Overall, however, the inclusion of those factors did not increase the explanatory power of the 
models, but - in some cases - it caused problems of multicollinearity with other context-related 
factors that were included in the models. As a consequence, we opted to leave out those factors from 
the analysis and to keep only those factors, which did not cause problems of multicollinearity and for 
the inclusion of which we had plausible theoretical arguments.
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Annual change in number of biotech ventures receiving venture capital: Related 

to the above  a rgum ents , it seem s a lso like ly  th a t the num ber o f b iotech  

ventu res rece iv ing  ven tu re  cap ita l in fluences the p ropens ity  to synd ica te  of 

those  VCs w h ish ing  to invest in b io techno logy. For instance , assum ing  the 

num ber o f VCs to rem ain constant, a larger num ber o f investm ent opportun ities 

should reduce the com petition  between VCs, and th e ir  need to synd icate  (cf. 

Bygrave, 1987; Lockett & W right, 1999). Again, we feel it is m ore appropriate to 

use the percentage change rather than the abso lu te  num ber because the later 

increases tow ards the end o f our sam pling period. Therefore, we control for the 

percen tage change in number of biotech ventures receiving venture capital in 

the year of the investment under consideration compared to the previous year.

Annual change in venture capital raised: If, as som e p rev iou s  lite ra tu re  

ind icates, synd ica tion  is (also) in fluenced by financia l m otives, then it seem s 

p lausib le  to assum e tha t the overa ll ligu id ity  o f the  ven tu re  cap ita l m arkets 

m ight a lso be re la ted to VCs' general p ropensity  to synd icate. For instance, if 

m ore funds are ava ilab le  fo r investm ents overa ll, th is  m ight reduce the VCs 

need to synd ica te  investm ents because of financia l constra in ts. In th is context, 

we again suggest that it is m ore appropriate to cons ide r the change in venture 

capita l ra ised than the abso lu te am ount o f venture  cap ita l ra ised, because the 

la tte r  in c re a se s  d ra m a t ic a lly  tow a rd s  the  end o f ou r sam p lin g  period . 

Furtherm ore, and identica l to our argum ents fu rthe r above, we feel it is more 

approp ria te  to use the tota l am ount raised, and not ju s t the b iotech am ount 

raised, because b iotech investm ents represent a sub-sam p le  of all investm ents 

by VCs. A lthough  VCs often raise funds from  the ir investors for investm ents in 

p a rt icu la r  ty p e s / in d u s tr ie s  o f ven tu res, m any VCs a lso  have con s ide rab le  

d isc re tion  ab ou t th e ir  in ves tm en t dec is ions . As such , if th e re  are good 

investm ent opportun ities  perceived to ex ist in b iotechnology, m ore funds should 

go into th is sector. Therefore, we control for the percentage change in the total 

venture capital amount raised by all VCs in the year of the investment under 

consideration compared to the previous year.

High-/biotech-boom years (1996-2000): W ith view  to context-re lated  aspects, a 

factor w ith likely im pact on VCs' general investm ent approach, including the VCs' 

synd ica tion  behav iou r, concerns  the d ram atic  d eve lopm en ts  in the financia l 

m arkets during the  h igh-tech  Bubble from  about 1996 to 2000. We control for 

th ese  boom  yea rs  because  m uch has been w ritten  abou t the 'ir ra tio n a l 

exuberance ' o f investors during th is period of hype. As such it seem s possib le 

that during th is  period the 'norm al laws' -  if there  are any -  determ in ing VCs 

synd ica tion  dec is ion  have been set out o f pow er (Va llie re  & Peterson, 2004).
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The re fo re , we con tro l fo r  the 'h ig h -/b io te ch -boom  years  (1 996 -2000 ) ' by a 

dummy variable that takes the value of '1 ' if the investment takes place in the 

years 1996-2000 and the value of '0' otherwise.

VC-related control variables

The next set o f contro l va riab les  concerns features of the VCs, o ther than the ir 

know ledge, which m ight be assum ed to im pact the VCs' propensity to syndicate.

VC type 'private equity p a rtn e rsh ip W hilst the m ajority  (60% ) o f investm ents 

in our sam p le  com e from  independen t p rivate equ ity  pa rtne rsh ip s  (VCs in a 

narrow  sense), a con s id e rab le  p ropo rtion  (24% ) a lso com e from  VCs in a 

b ro ad e r sense , such  as b ank-, in su ran ce - , p e n s io n - fu n d - , u n iv e rs ity - , 

governm ent-, incubator-, endow m ent-, or consu ltancy-re la ted  investors (and in 

ca. 16% of the investm en ts, the investo r type is unknow n). A lthough , to our 

know ledge no p rio r research  ex ists  on w hether the re  are d iffe ren ce s  in the 

synd ica tion  b ehav iou r o f d iffe ren t types of investors, it seem s reasonab le  to 

assum e that th is  is the case. For instance, 'true ' VCs m ight be assum ed to be 

more dependent on a constan t deal flow , which m ight be enhanced by having a 

netw ork o f synd ica te  partners. The re fo re , we contro l fo r the VC  type  'p riva te  

equ ity  p a rtne rsh ip ' by a dummy variable that takes the value of '1' If the 

Investor under consideration is categorized by VE as a truly independent private 

equity partnerships {VC in a narrow sense), and the value of '0' otherwise.

VC from US: To  contro l fo r the VCs' country  o f orig in seem s re levan t because 

there  is grow ing a tten tion  to the d iffe rences between ventu re  cap ita l m arkets 

(cf. Kaplan et a l., 2003; M an igart et al., 2002; Sapienza et a l., 1996); and those 

d iffe rences  betw een  coun tr ie s  m ight a lso be re flected  in V C s ' p ropens ity  to 

synd icate, as well as in th e ir  m otives for synd ica tion  (M an igart et al., 2004). 

The re fo re , we con tro l fo r  w he the r a 'VC  com es from  the US ' by a dummy  

variable that takes the value of '1 ' if the investor under consideration stems 

from the US, and the value of 'O' otherwise.

VC 'syndication history' in biotechnology: To  con tro l fo r  a V C s ' p rev iou s  

synd ication  behav iou r seem s im portan t because, as ou tlined before, lite ratu re  

on co llabora tion  in genera l suggests  that experience  w ith co llabora tion  in the 

past im pacts the p ropens ity  to co llabora te  in the future. At the sam e tim e, we 

have to cau tion  abou t the in te rp re ta tion  of find ings  on th is  va riab le  m ain ly 

because we on ly  have in fo rm a tion  on a VC 's h is to ry  o f synd ica tion  in the 

b io techno logy context. As such, it m ight be possib le  that a lthough a VC  has no
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track record o f synd ication  in b iotechnology he has considerab le  experience with 

synd ication  ou tside the biotech con text.149 Neverthe less, we include this variable 

because it m igh t p rov ide  at least som e idea o f w he the r a VC has any prior 

experience w ith synd icating  at all. Therefore, we control for the 'VC 's syndication 

h is to ry ' in b io te chn o log y ' m easured  by the proportion of the VC's previous 

investments that were syndicated.150

Finance-related control variables

The next set o f variab les we contro l for in our base line model concerns finance- 

re lated aspects. W e include those aspects in a separa te  step in ou r m odel for 

two reasons. Firstly, it seem s reasonable to assum e that the investm ent- and/or 

deal s ize is not exc lu s ive ly  determ ined  by the VC 's (w illingness to invest his) 

financia l resources. Instead, it is a lso like ly  to be a function  o f the financia l 

requ irem ents of the venture  under consideration . Second ly , m ost literature on 

synd ica tion  sugges ts  an im portan t ro le  o f fin an c ia l a spects  as m otives for 

synd ication . The re fo re , to s ing le  out the re levance o f those  aspects -  and to 

relate our find ings to extant research -  we include them  in a separate step in our 

models.

We control for two finance-re lated control variables.

Round amount ('deal size'): Several prior stud ies suggest that the size of the 

particu lar investm ent under consideration  could be a very im portant factor for a 

VC's p ropensity  to synd icate (cf. Lockett & W right, 1999, 2000; Man igart et a l., 

2004). From th is extant literature it seem s reasonable to assum e that there is a 

positive re lation between the round am ount and the VC 's like lihood to syndicate 

an investm ent. Th is could be because the VC w ishes to spread his financia l risk 

by investing  on ly  a lim ited am ount in a s ing le  investm en t and/o r because of 

financia l con s tra in ts  on the part o f the ind iv idua l VC  -  both increas ing  his 

like lihood to synd ica te  if the venture under cons ide ra tion  requ ires an am ount

149 Obviously, one ideally would want to have information on prior collaborations between two 
particular VCs, and on the success of those collaborations - as determinants for their propensity to 
syndicate again in the future (cf. Lockett & Wright, 1999; Sorenson & Stuart, 2001; Valliere & 
Peterson, 2004). Unfortunately though, in our data we do not have information on this issue.

150 It should be mentioned that this control variable might be biased in that a considerable proportion 
of VCs in our sample (ca. 46%) only have made one single investment. Consequently those VCs can 
have only values of 'I' or '0' for this control variable, depending of whether their first investment was 
syndicated or not. To check for the robustness of our findings, we therefore run additional - 
unreported analyses - that include only those VCs that have made more than one investment; but 
we obtain qualitatively similar results.
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la rger than the VC 's th resho ld . There fore , we contro l for the 'round  am ount' as 

the total amount invested by all l/Cs participating in a deal (i.e. by the sole VC in 

case of an unsyndicated deal, and by all syndicate partners in case of a 

syndicated deal).

Relative deal size: As d iscussed  in the prev ious paragraph, it seem s like ly  that 

the to ta l round am oun t has an im pact on VC s ' lik e lih ood  to syn d ica te  an 

investm ent. However, as a lso m entioned above, it seem s fu rthe r like ly  that the 

im pact o f th e  round  am o u n t a lso  d epends  on the in d iv id u a l VC  under 

consideration , as a la rger round am ount should not have the sam e im pact on 

the synd ication decis ion  in case of a VC who previously m ade larger investm ents 

than in case o f a VC  who prev iously  m ade sm a lle r investm ents re la tive  to the 

cu rren t round am oun t (cf. Locke tt & W right, 1999; M an igart et a l., 2004 ).151 

Therefore, we contro l fo r the 're la tive  deal size', m easured as the ratio between 

the current round amount (see above) and the average previous investment size 

of the VC under consideration.

Venture-related control variables

The next set o f con tro l va riab le s  fo r our base line  m ode ls com prises  venture- 

re la ted  aspects. In th is  con tex t, m ost ex tan t lite ra tu re  suggests  tha t VCs' 

propensity  to synd ica te  is the g reater the greater the perce ived risk associated  

with an investm ent opportun ity  (e.g. Bygrave, 1987, 1988). W h ilst the perceived 

risk certa in ly  is a lso in fluenced by the above-d iscussed financia l aspects, several 

venture-re lated aspects are also likely to be of re levance in th is con text.152

151 One might also assume that the size of the current investment relative to a VC's available funds 
should be a relevant variable for an analysis of VCs' syndication behaviour. In our data, though, we 
have no information on the funds available to a VC at a certain point in time. But we have 
information on the VCs' average previous deal size at a certain point in time. This might also serve as 
an indication for the VC’s size (funds under management), because larger VCs are said to prefer 
economies of scale in their investments, i.e. make larger investments.

152 In preliminary, unreported analyses we tested several other venture-related variables. Most 
noteworthy of those was the number of patents held by a venture at the time of the investment. As 
expected, this variable was negatively related to syndication. One plausible explanation for this might 
be that ventures with more patents present less risky investment opportunities, because they might 
certify some quality of the venture and/or because VCs might hope to recoup some of their 
investments by selling the patents in case the venture fails. However, we do not include this variable 
in our main analysis because we have information on patents only for about one-third of our sample 
ventures. Furthermore, even where information about patents is available for ventures in our 
sample, this information only spans the period from 1970 to 1999. Together this would result in a 
reduction of about 50% in the number of observation on the investment level.
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Venture first round of funding: W hilst m ost extan t research on the m otives for 

synd ication  has neg lected the fact that many ventures rece ive fund ing in several 

rounds from  the sam e or d ifferent syndicates, it seem s p lausib le  to assum e that 

a g iven VC  firm  m ay synd ica te  fo r d iffe ren t reasons at d iffe ren t rounds of an 

investm ent (cf. Lerner, 19 94 ).153/ 154 This is particu larly  obv ious with view to first 

rounds. There, a VC  has hard ly  any in form ation  abou t the in terna l risks and 

un ce rta in t ie s  a ssoc ia ted  w ith the p a rticu la r  investm en t. The re fo re , in firs t 

rounds, the in form ation  asym m etries between investors and ventures are likely 

to be h igher than in later rounds -  when a VC may have a lready invested in (and 

thus gathered in form ation  about) and when the venture will have a longer track 

record. As such, one m ight expect a h igher p ropensity  to synd icate  first round 

in ves tm en ts  than  la te r round inves tm en ts . H ow ever, if f in an c ia l m otives 

dom inate the synd ication  decision, one m ight also expect a low er propensity  to 

synd icate first round investm ents, because they are often said to involve sm aller 

deal s izes than la ter rounds. Furtherm ore, another im portan t m otive for VCs in 

th is context is like ly to be the ir desire to gain F irst-m over advantage by way of 

cheaper shares and m ore control. Th is is m ost likely to be ach ieved when being 

the on ly investor in the first round of a venture. E ither way, we need to control 

fo r w hether an investm en t is done at firs t or la ter round, and we do so by 

contro lling  for the 'firs t rounds' o f funding by a dummy variable that takes the 

value of '1 ' if the investment under consideration involves the first round, and 

the value of 'O' otherwise.

Venture early development stage: Several prior stud ies on the VCs' m otives for 

synd ica tion  have po in ted  tow ards the stage and /o r age o f a ventu re  as an 

im portant facto r to contro l for (cf. Bygrave, 1987, 1988; Lerner, 1994; Lockett &

153 Lerner (1994), in one of the few round-based studies, argues that if opinions of other VCs are an 
important motivation for syndication, VCs should be careful in their choice of first round syndication 
partners, but this choice should be less critical in later rounds. Having decided to provide capital to a 
firm, venture capitalists should be much less concerned about confirming their judgement. In his 
empirical work Lerner finds in fact that, on average, VCs in first rounds are significantly more  

experienced than VCs' in later rounds. It should be noted though that Lerner's measure of experience 
is VC age. We have pointed out the deficiencies in this measure and will explore the role of age 
versus our set of proxies in syndication later.

154 This view is also supported by industry experts such as Robert J. Kunze of Hambrecht and Quist, 
who argues that syndication of startup rounds circumvents capital constraints and complements 
expertise, but ’ these benefits pertain only to startup financing requiring the venture capitalist's first 
investment decision. There are different strategies and motivations for syndication in follow-on 
financing' (cited in: Lerner, 1994).
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W right, 1999, 2000; V a llie re  & Peterson, 2004 ).155 Th is is pa rticu la r ly  ev ident 

w ith respect to early  stage investm ents (e.g. start-up/seed  and/or early  stage). 

Because o f th e ir  'lia b ility  o f new ness/sm a lln ess ' ven tu res in those  s tages are 

m ore prone to fa il and m ore d ifficu lt to eva luate  (Hannan &  Freem an, 1984; 

S tinchcom be 1965). Thus, they  shou ld  present r isk ier investm en t opportun ities  

fo r VCs, m aking them  m ore inc lined  to synd ica te  (cf. Barry, 1994; Berger & 

Udell, 1998; Sorenson  & S tuart, 2001). Th is is pa rticu la r ly  so in the  b iotech  

industry, because  o f the  h igh ly  risky sc ien tific  nature  o f m ost R&D pro jects, 

toge ther w ith the s ig n ifican t adm in is tra tive  hurd les in the approva l process of 

b iotech p roducts  (e.g. d rugs), ea rly -s tage  b io tech  ven tu res  a rguab ly  p resent 

espec ia lly  h igh -risk  in ves tm en t opportun ities . On the o th e r hand, as a lready 

m entioned in the  p rev iou s  section , ano the r im portan t m otive  fo r  VCs in th is 

con text is like ly  to be th e ir  des ire  to gain F irs t-m over advan tage  by way of 

cheaper shares and m ore contro l. It is im portant to get in early to ach ieve this. 

Consistent w ith th is idea, Lerner (1994) finds ind ications that VCs specia lis ing  in 

startups ventures -  trad itiona lly  considered the m ost risky o f investm ents - have 

less synd icate partners than o ther VCs. Furtherm ore, as was m entioned above in 

the con te x t o f f ir s t  round  in ve s tm en ts , it is a lso  lik e ly  th a t e a r ly -s ta g e  

inves tm en ts  in vo lve  sm a lle r  dea l s izes. Thus, if cap ita l ra t io n in g  m o tives  

dom inate the synd ication  decis ion, one m ight also expect VCs to be less likely to 

synd ica te  e a r ly -s ta g e  in ve s tm en ts . T he re fo re , we con tro l fo r  'e a r ly -s ta g e  

investm ents' by a dummy variable that takes the value of '1' if the Investment 

under consideration involves a venture that is in the start-up, seed, or early 

stage of its development (according to the Venture Economics categorisation), 

and the value of 'O' otherwise.

First investment by VC in a venture: W hether or not a VC has a lready previously 

invested in a pa rticu la r venture  is likely to be an im portant facto r to contro l for 

when exp loring  synd ica tion , because it ind icates the newness of the venture to 

the VC rather than the new ness o f venture  capita l to the venture  captured by 

the 'firs t round ' va riab le  d iscussed  in the prev ious section . Thus, the p resent 

variab le  cap tures s im ila r, but not identica l, aspects to those  d iscussed  in the 

prev ious paragraph  on firs t round investm ents. Many ven tu res  in ou r sam ple

155 In the following discussion we only refer to the development stage of a venture, but similar 
arguments could also be made with respect to the age of an investment opportunity. In fact, 
unreported analyses result in qualitatively similar findings for the ventures' stage and age. However, 
problems of multicollinearity prevent us from analysing both variables simultaneously, and, given the 
choice, we feel the development stage Is more informative than the age.
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have gone th rough  severa l rounds of VC funding. Those  rounds m ight or m ight 

not invo lve  the sam e VCs. In firs t rounds all VCs investing  in the venture  

obv iously  invest for the first tim e in the venture. In la ter rounds, however, the 

VC m ight or m ight not have a lready had invested in the venture, and as such 

m ight or m ight not have had an opportun ity  to learn about the focal venture. 

Th is c learly  could reduce the risk perceived by the VC to be associated with the 

in ves tm en t opp o rtun ity , and acco rd ing ly  a lso h is p ropens ity  to synd ica te . 

Therefore, we contro l fo r a 'firs t investm ent by the VC in a focal venture ' by a 

dummy variable that takes the value of '1' If the VC Invests for the first time in a 

venture, and the value of '0' otherwise.

Venture and VC from different countries: F ina lly , it seem s a lso re levant to 

control for w hether or not a VC com es from a d ifferen t country than the venture 

because, as shown above, cons ide rab le  literature p resents VCs as re la tionsh ip  

investors  tha t take  an active  role in the m anagem ent and/o r contro l o f the ir 

investm ents. C learly , it is m ore d ifficu lt fo r VCs to fu lfil th is  ro le if they are 

g eog raph ica lly  a n d /o r cu ltu ra lly  d is tan t from  th e ir  in ves tm en t ventu re  (cf. 

Sorenson & Stuart, 2001). As such, it seem s fu rther reasonab le  to assum e that 

if VC and venture  are very distant, but the VC neverthe less w ants to invest in 

the venture, his like lihood to synd icate the investm ent -  for instance with a VC 

who is c loser to the venture -  should increase. Therefore, we control for whether 

or not 'VC  and ventu re  stem  from  the d iffe ren t coun try ' by a dummy variable 

that takes the value of '1' if venture and VC come from different countries, and 

the value of '0' otherwise.156

F.IV.2. Statistical method and analytical approach

F .IV .2 .a )  S ta t is t ic a l m e thod

Since ou r dependen t variab le  (a VC 's synd ication  dec is ion) is d ichotom ous, our 

theoretica l va riab les (the prox ies for VCs' know ledge) are continuous, and our 

con tro l v a r ia b le s  are both con tinuous  and d icho tom ous, the m ost su itab le  

method of ana lys is  is logistic regression (Field, 2000; Menard, 2002; Tabachn ick 

& Fidell, 2001).

156 We are aware that this proxy is rather crude since it differentiates between, say, a German 
venture and a French VC, but not between a Californian venture and a New York VC - although the 
former are more distant to each other from a geographically perspective. However, we reckon, 
because the later pair is more distant than the former from a cultural, language, political, and legal 
perspective, it nevertheless makes sense to control for this by the variable suggested.
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Logistic regression  serves to p red ict a d iscrete outcom e dependen t variab le  (DV, 

e.g. synd ication  yes/no) by estim ating  a probab ility  for the event cond itiona l on 

a set o f independent variab les or regressors (IVs).157

The DV, Y, is the  p robab ility  o f having one ou tcom e o r ano the r based on a 

non linea r function  o f the best lin ear com b ina tion  o f the IVs. In case  o f two 

outcom es categories th is is:

Y j =<?"/( 1 + <?")

where Ÿ, is the estim ated probab ility  that the /th case (i = l ,  n) is in one of the 

categories and u is the usual linear regression model:

ii —  A + fi, X, + +  ...+ BkX k

with constant A, coeffic ients Bj( and IVs Xj for k IVs (j = l,2 ,  k).

This linear regression equation generates the logit or log of the odds:

ln[T,/(l-K,.)l =A + 2 B jXij

That is, the lin ear reg ress ion  equation  is the natura l log o f the p robab ility  o f 

being in one g roup d iv ided by the p robab ility  o f being in the o ther group. Thus, 

the d iffe rence  betw een  m u ltip le  regress ion  and log istic  reg ress ion  is tha t the 

linear portion of the equation  above, the logit, is not the end in itself, but is used 

to find the odds o f being in one o f the categories  o f the DV g iven a particu la r 

com bination of scores on the IVs.

Based on this, one can use log istic  regression for two main purposes. On the one 

hand, one can es tim a te  the  coe ffic ie n ts  o f ind iv idua l p red ic to r va riab les  in a 

g iven m odel. On the o th e r hand, one can com pare  the  p red ic tive  pow er of 

m odels includ ing d iffe ren t p red icto r variables. We briefly describe  both aspects in 

the follow ing.

157 Multiple regression is not applicable in this context since it assumes a linear relationship between 
the IVs and the DV. However, when the outcome variable is dichotomous, this assumption is usually 
violated. One way around this problem is to transform the data using the logarithmic transformation. 
This has the effect of making the form of the relationship linear whilst leaving the relationship itself 
non-linear. The logistic regression equation is based on this principle. It expresses the multiple linear 
regression equation in logarithmic terms and thus overcomes the problem of violating the 
assumption of linearity. Because the model produced by logistic regression is nonlinear, the 
equations used to describe the outcomes are slightly more complex than those for multiple 
regression.
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In log istic  reg ress ion , the p rocedure fo r estimating coefficients is maximum 

likelihood', and the goal is to find the best linear com bination  of IVs to m axim ise 

the like lihood  o f ob ta in ing  the observed ou tcom e fre q u en c ie s .158 So, as w ith 

m ultip le regress ion  (see Chapter G below), one tries to fit a m odel to the data 

that a llows estim ating values o f the DV from known values o f the IVs.

The ou tpu t from  SPSS (the program  we use fo r ou r ana lys is) p rov ides two 

coefficients f) and exp/i (exponentiated |3; in the fo llow ing 'exponentia ted  beta'), 

where the la tter is considered more in form ative because it is an ind icator o f the 

change  in odds ( 'o dd s  ra tio ')  re su lt in g  from  a u n it change  in the IV 

(p roportionate  change in odds = (odds a fter unit change in IV)/orig ina l odds)). 

Thus the exponentia ted  beta gives the num ber by which one would m ultip ly the 

odds o f being in one group for each one-un it increase in the IV; and a value of 

e xp on en tia ted  beta g re a te r ( less) than  1 in d ica te s  a p o s it iv e  (nega tive ) 

re la tionsh ip  between the IV and the DV. For instance, if one is interested in the 

relation between 'artic les  published and prom otion ' and runs a log istic regression 

w ith the DV 'p rom o tio n ' (yes/no), the IV 'num ber of a rtic les  pub lished ', and 

several contro l variab les, and one obta ins an exponentia ted  beta coeffic ient for 

the IV of, say, 1.08, one may say 'each additional artic le published increases the 

odds of prom otion  by about 8% if other variab les are contro lled  for' (NB: th is is 

not the sam e as saying that the probability o f prom otion increases by 8%).

There are severa l tests test ava ilab le  to eva luate  the statistica l s ign ificance of 

the coe ffic ien ts, o f which we will use two. The first is the Wald, or z, statistic: 

W]2=(|jj/SEBJ)2 (where |’> is the coeffic ient and SE its standard error) that has a y2 

d istribution and te lls w hether the p is s ign ificantly  d ifferen t from  0 (in which case 

the IV m akes a s ig n ifican t con tribu tion  to the p red iction  o f the outcom e). If 

several IVs are used, each is evaluated as if it entered the equation last (i.e. the 

contribution m ade by each IV is assessed over and above that o f other IVs.159

158 'Maximum likelihood’ estimation is an iterative procedure that starts with arbitrary values of 
coefficients and determines the direction and size of change in the coefficients that will maximise the 
likelihood of obtaining the observed freguencies. Then the residuals are tested and another 
determination of directions and size of change in coefficients is made, and so on, until the 
coefficients change very little, i.e. converge.

159 Several sources express doubt about the use of the Wald statistic. For instance, Menard (2002) 
pints out that when the absolute value of the regression coefficient is large, the estimated standard 
error tends too become to large, resulting in increased Type II errors, and making the test too 
conservative.

199



Sven Remer - Smart Money September 2005

The second is the likelihood-ratio test, considered superio r to the W ald statistic. 

Th is com pares m ode ls w ith and w ithout each IV. Each IV is eva luated by testing 

the im provem ent in m odel fit when that IV is added to the m odel or converse ly, 

the decrease in m odel fit when that IV is rem oved. A s ign ifican t value fo r an IV 

ind icates that it con tribu tes s ign ifican tly  to the prediction o f the ou tcom e (or that 

the m odel is s ig n if ic a n t ly  d eg raded  if the IV is rem oved). W e repo rt the 

sign ificance levels based on th is like lihood-ratio test.

Turn ing now to the comparison of different logistic regression models, one can 

d ifferen tia te  two m ain types. The  firs t type concerns m ode ls that inc lude m ore 

p red icto r variab les sequen tia lly  (resu lting  in a com parison  between incom p lete  

and fu ll m ode ls). The  second  type  conce rns  m ode ls  th a t in c lu de  d iffe ren t 

pred ictor variab les (resu lting in a com parison of two full models).

To begin w ith the  firs t type  o f com parison , in our ana lyses, we use sequential 

logistic regression. A lthough  we are m ain ly  in terested  in the re la tion  between 

know ledge -re la ted  IVs and the  ou tcom e va riab les , as ou tlin ed  be fo re , we 

acknow ledge tha t severa l o the r va riab les  are like ly  to have an im pact on the 

outcom e. We the re fo re  contro l for those factors in our base-line  m odel. A t the 

sam e tim e, from  the ex tan t lite ra tu re  on venture  cap ita l, it is not c lea r which 

other factors m ight be re levant in th is context. Therefore, to shed add itiona l light 

on th is question, we deve lop  m ode ls in a stepw ise m anner, add ing sequentia lly  

b locks o f context-, VC-, finance-, and venture-re la ted  factors. The  fina l m odels 

then inc lude the constan t, the full set o f contro l variab les and the theoretica l 

variab les (p rox ies fo r V C s ' know ledge). In th is context, the sequentia l log istic  

regression  p rocess asks if a (b lock  of) variab le(s) that en ters  the m odel la ter 

adds s ign ifican tly  to the exp lana to ry  pow er o f the m odel beyond the variab les 

a lready  inc luded . Thus  we w ish  to estab lish  w hat im pact know ledge -re la ted  

factors have on synd ication  when other factors are held constant.

For th is purpose, there  are severa l tests to eva luate the goodness-of-fit between 

m odels. A com m on firs t step in any ana lys is  is to ask if the IVs, as a group, 

con tr ibu te  to the  p red ic tion  o f the ou tcom e. Th is  invo lves, fo r in s tance , a 

com parison between the constan t-on ly  and the full model. If no im provem ent is 

found, when all IVs are added, the IVs are unre la ted  to the ou tcom e. For a 

cand idate  m odel (b lock), a log-likelihood is ca lcu la ted , based on sum m ing the 

probab ilities associated  w ith the predicted ( Y,) and actual (Y:) ou tcom es for each 

case:

N

lo g - likelihood = ^ Y; In Yi + (1 - K ,)
i=i
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The log-like lihood  sta tis tic  is ana logous to the error sum of squares in m ultip le 

regress ion  and as such is an ind ica to r o f how  m uch unexp la ined  in form ation  

there  is a fte r the m odel has been fitted. Therefore, large va lues o f th is statistic 

ind icate poorly  fitting models; and, in general, as IVs are added/de leted, the log- 

like lihood decreases/increases. Then, the question in com paring  m odels is: does 

the log -like lihood  decrease /in c rease  s ign ifican tly  w ith the add ition /de le tion  o f 

IV(s)? Tw o nested  m ode ls (or two subsequen t steps in the sam e m odel) are 

com pared  by com pu ting  the d iffe rence  in the ir log -like lih oods  and using a y2 

statistic (ana logous to the F-test for the linear regress ion  sum  of squares). In 

SPSS, rather than reporting the log-like lihood itself, the value is m ultip lied by -2  

(a lso re fe rred  to as -2LL), because  -2LL  has an app ro x im a te ly  ch i-squa re  

d istribu tion  and so m akes it possib le to com pare va lues aga inst those expected 

by chance alone.

X~ = -2[(log - likelihood for bigger model) - (log - likelihood for smaller model)|

This is often also presented as:

X2 = -2[LL(B) - ZX(0)]

Here, a s ign ifican t decrease in the log-like lihood (i.e. a s ign ifican t increase in the 

p red ic tive  pow er o f the m ode l/s tep ) resu lts  in a significant value fo r y 2, 

ind ica ting  th a t the  IVs, in d iv id u a lly  o r as a set, re liab ly  con tr ibu te  to the 

pred iction  o f the ou tcom e category. Ideally, there fo re, one would like to see a 

non-s ign ifican t -2LL (ind icating that the am ount o f unexp la ined data is m inim al) 

and a h igh ly  s ig n if ica n t (m ode l/step ) y2 s ta tis t ic  ( ind ica ting  tha t the m odel 

including IVs is s ign ificantly  better than the model w ithout the IVs).

Another goodness-o f- fit test com pares e ither an incom plete model (som e IVs) or 

the full m odel (all IVs) aga inst the perfect (hypo the tica l) m odel (that would 

provide an exact fit o f the expected to the observed frequencies, if on ly the right 

IVs were used. The re  are severa l goodness-o f- fit s ta tis t ics  ava ilab le  fo r th is 

purpose . O ne g o o d n e s s -o f- f it  te s t p roduced  in SPSS  is th e  Hosmer and 

Lemeshow's goodness-of-fit test (HL-test). Th is s ta tis tic  tests  the hypothesis  

that the observed data are s ign ifican tly  d iffe ren t from  the pred icted values from  

the model. W ith these statistics a non-significant d ifference value (y 2) is desired, 

ind icating tha t the full or incom plete model adequate ly  dup lica tes the observed 

frequencies at the various levels o f outcom es. If the H L-test sta tis tic  is greater 

than .05, as we w ant for well-fitting models, we fail to re ject the null hypothesis 

that there is no d ifference, im plying that the m odel's estim ates fit the data at an 

acceptab le  level. Th is  does not mean that the m odel necessarily  exp la ins much
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of the variance in the DV, but it m eans only that how ever m uch or little  it does 

expla in is s ign ificant. As w ith other tests, as the sam ple size gets larger, the HL- 

test's power to detect d ifferences from  the null hypothesis im proves.

F inally, it is a lso poss ib le  to eva lua te  the overall strength of association in a 

log istic  regress ion  m odel. For th is  purpose, a num ber o f m easures have been 

proposed in log istic  regress ion  as an analog to R2 in m u ltip le  regression. W h ilst 

all approx im ate  R2, none o f them  has the sam e variance  in te rp re ta tion  as R2. 

SPSS prov ides tw o m easu res in th is  context. F irst th is is the Cox and Snell R2 

( RcS), which is based on log-like lihoods and takes into account the sam ple size

2
R̂ s = I - exp| - (—(LL(B) - ¿¿(0)1 

n

Flowever, the R̂ s canno t ach ieve  a m axim um  va lue o f 1. The  Nagelkerke R2 

( Rl) m easure ad justs the R̂ s so that a value o f 1 can be achieved

where R̂ s = l- e x p ^ n '^ L L iO ) ]

Turn ing now to ano the r im portan t aspect o f the statistica l m ethod used fo r our 

exam ination  o f H ypo thes is  1, a lthough  log istic  reg ress ion  requ ires  m uch less 

assumptions to be m et rega rd ing  the d is tr ib u tio n s  o f th e  data used than 

param etric  te s ts  such as m u ltip le  reg ress ion , severa l aspects  are im portan t 

nevertheless and there fo re  should be tested for.

W hen a g ood n ess-o f- fit  te s t is used tha t com pares  observed  w ith expected 

frequencies in ce lls form ed by com b inations of d iscrete variab les, there  a lim it to 

log istic  reg ress ion  in th a t log is tic  regress ion  ana lys is  m ay have little  pow er if 

expected frequencies are too sm all (Tabachn ick  & Fidell, 2001). Specifica lly , the 

expected  frequen c ie s  fo r all pa irs o f d iscre te  IVs m ust m eet the 'ch i-squa re ' 

requirem ents; and all expected  frequencies should be g rea ter than one, and no 

m ore than 20%  shou ld  be less than five. To test fo r th is assum ption , we use 

cross-tabs to check  the adequacy o f expected frequencies for all pairs o f d iscrete 

IVs. T h e  e x p e c te d  fre q u e n c ie s  a re  c a lcu la te d  as: [(row  to ta l) ( c o lu m n  

tota l)]/(grand tota l). W h ilst we do not report the find ings of these tests in detail, 

it should be m entioned tha t none o f the resu lts show  any expected  frequencies 

sm alle r than one, and no m ore than 20%  are less than five - ind icating  that th is 

assum ption is m et fo r our log istic analyses.
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W h ils t lo g is t ic  reg re ss io n  m akes no a ssu m p tion s  ab ou t linear relationships 

am ong the IVs them se lves, it assum es a linear re la tionsh ip  between continuous 

IVs and the log it tran s fo rm  o f the DV. Fu rthe rm ore , in log is t ic  regress ion , 

m u ltivaria te  norm a lity  and linearity  am ong IVs may enhance power, because a 

linear re la tionsh ip  o f IVs is used to form  the exponent in the log istic regression 

function  (Tabachn ick  &  Fidell, 2001). W hen the assum ption  o f linearity  in the 

log its  is v io la ted , then log is t ic  reg ress ion  w ill u nde res tim a te  the degree  of 

re la tionship  o f the independent to the dependent variab les, lacking power due to 

Type  II e rro rs). The re  are severa l g raph ica l tests and s ta tis tica l m ethods for 

testing  th is  a ssum p tion , such as the Box-Tidwell app roach . W e use these 

m ethods, in unreported  ana lyses, to test our key variab les for linearity  in the ir 

log its and find that severa l variab les cause v io la tions o f th is assum ption. As a 

consequence, we try transform ations of those variab les and find som e o f them  to 

reduce the v io la tion  of the linearity  assum ption . Flowever, when running our 

main ana lyses both w ith the orig inal and the transform ed  variab les, the resu lts 

don 't d iffe r substan tia lly . The re fo re , we report the un transfo rm ed  variab les, 

which are eas ier to interpret, for the main analyses.

As o ther reg ress ion  m ethods too, a lso log istic  regress ion  is sensitive  tow ards 

outliers or extreme/influential ca se s .160 One or m ore o f the cases may be very 

poorly  p red icted  by the so lu tion; a case that a c tua lly  is in one ca tegory  of 

outcom e m ay show  a high probab ility  for being in another category. If there are 

enough cases like th is, the model has a poor fit. In th is con text we take a two- 

step  app roach . F irst, in the p re -ana ly tica l/screen ing  stage, we exam ine  the 

orig ina l data fo r poten tia l un i-/m u ltiva ria te  ou tlie rs. Second, in the ana ly tica l 

stage, we exam ine  the res idua ls  o f each ana lys is  fo r in fluen tia l cases in the 

so lu tion . Flere, in unreported  ana lyses, we exam ine  ou r data fo r ou tlie rs and 

influentia l cases in the so lution using standard ized (z) residuals, leverage points, 

DFBeta, Cook 's d istance , and Mahalanobis d istance. We find a num ber o f cases 

w ith ex trem e va lues in som e variab les, but none seem s im p laus ib le  in light o f 

other variab les, and there  is no reason to believe that those cases should not be

160 As Gujarati (2003: 390) explains, 'an outlier is an observation that is much different (either very 
small or very large) in relation to the observations in the sample. More precisely, an outlier is an 
observation from a different population to that generating the remaining sample observations. The 
inclusion or exclusion of such an observation, especially if the sample size is small, can substantially 
alter the results...’ Similarly, also Tabachnick and Fidell (2001: 66-67) point out, 'an outlier is a case 
with such an extreme value on one variable (a univariate outlier) or such a strange combination of 
scores on two or more variables (multivariate outlier) that they distort statistics ... and they lead to 
results that do not generalize except to another sample with the same kind of outlier’.
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part o f the overa ll popu lation . As such, we fo llow  Hair et al. (1998), who argue 

that, w h ilst there  are m any ph ilosoph ies as to how to deal w ith outliers, outliers 

shou ld  be re ta ined  un less  th e re  is d em onstrab le  p ro o f th a t they  are tru ly  

aberran t and not rep re sen ta tive  o f any observa tions  in the popu la tion . But if 

they  do rep resen t a segm en t o f the popu la tion , they  shou ld  be re ta ined  to 

ensure g en e ra lizab ility  to the  en tire  popu la tion  - because  the re  are a lw ays 

outliers in any popu lation , and one m ust be carefu l not to trim  the data set. We 

there fo re  dec ide to reta in  all 'ou tlie rs ' fo r our m ain ana lyses. N everthe less, we 

run our m ain m ode ls  both w ith and w ithou t those  cases inc luded . S ince the 

resu lts don 't d iffe r qua lita tive ly , we on ly report the find ings  o f those  ana lyses 

that include all cases for which we have inform ation on all variab les.

Log istic regress ion , like all varie ties  o f m u ltip le  regress ion , is a lso sens itive  to 

extrem ely  h igh correlations am ong the IVs (Tabachn ick  & F ide ll, 2001). The ir  

im pact is to reduce  any IV 's p red ic tive  pow er by the ex ten t to w h ich  it is 

assoc ia ted  w ith  the o th e r IVs. As co llin ea rity  increases, the  un ique  va riance  

exp la ined by each IV decreases and the shared pred iction percentage rises. This 

fu rther reduces R (as a m easure  o f the m u ltip le  corre la tion); and it often also 

re su lts  in u n s ta b le  v a lu e s  fo r  th e  reg re ss io n  c o e ff ic ie n ts . In the  pre- 

a n a ly t ic a l/s c re e n in g  s tag e , h igh  b iv a r ia te  c o rre la t io n s  th a t m ig h t cause  

m u ltico llinearity  or s ingu la rity  can be identified in corre lation  m atrices in form  of 

high corre la tion  coe ffic ien ts  between the two variab les. Here, va lues o f 0.8-0.9 

a re  sa id  to be c r it ic a l. H ow ever, from  th is  it is not p o ss ib le  to u n cove r 

multicollinearity. There fore , it is essentia l to test fo r m u ltico llinearity  fo llow ing  a 

log is t ic  reg re ss ion  ana ly s is . SPSS  does not have  an op tion  fo r  p roduc ing  

co llinearity  d iagnostics  in log istic  regression. However, we obta in  s ta tis tics  such 

as v a rian ce  in fla t io n  fa c to rs  (V IFs), to le ran ce  va lu es , con d it io n  ind ice s  / 

e igenva lues, and va rian ce  p ropo rtion s  by s im p ly  runn ing a lin ea r reg ress ion  

an a ly s is  us ing  the  sam e ou tcom e  and IVs (F ie ld , 2000; M enard , 2002; 

Tabachn ick  & Fidell, 2001). Based on th is  we find severa l va riab les to be h igh ly 

corre lated -  such as the venture-re la ted  control variab les 'age ' and 'deve lopm ent 

stage ', but p a rt icu la r ly  be tw een  ou r th eo re tica l va riab les. T h is  leads us to 

s im u ltaneously  inc lude on ly those contro l variab les in our final ana lyses tha t are 

not h igh ly  co rre la ted , and to run separa te  m ode ls fo r each o f ou r theoretica l 

variab les (see section 'ana ly tica l approach ' below).

F ina lly , it shou ld  a lso  be m en tioned  tha t lo g is t ic  reg re ss ion  assum es tha t 

responses of different cases are independent o f each other. T ha t is, it is 

assum ed tha t each  response  com es from  a d iffe ren t, un re la ted  case. Thus, 

log is tic  reg re ss ion  is b a s ica lly  a b e tw een -sub je c ts  s tra tegy . But if m u ltip le
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observa tion s  are m ade o f the sam e ind iv idua ls  at d iffe ren t tim e po ints (e.g. 

before and a fte r som e treatm ent), the assum ption  of independen t observations 

is v io lated; and the estim ated  standard errors can lead to incorrect in ferences 

(Tabachn ick & Fidel 1, 2001). Th is assum ption is likely to present the m ost serious 

problem  to our main exam ination of Hypothesis 1 since th is analysis, to a certain 

extent, a lso inc ludes observations o f the sam e units o f ana lys is  (investm ents) 

investing in severa l rounds o f the sam e venture and/or in d iffe ren t ventures. In 

the fo llow ing section we also expla in how we deal w ith th is issue.

F .IV .2 .b )  A n a ly t ic a l a p p ro a ch

From  the above, tw o poten tia lly  prob lem atic  issues em erged  fo r our analysis: 

the  h igh  c o rre la t io n  be tw een  (m ost of) ou r th e o re t ic a l,  and the  n o n -

independence  o f (som e of) ou r observa tions  (for a genera l d iscuss ion  of the 

la tter issue, see a lso Chapte r E.a on 'sam p ling  and data '). In the fo llow ing we 

explain how our analytica l approach aims to address these two aspects.

We address the issue o f m u ltico llinearity  am ongst ou r theoretica l variab les, by 

running separa te  ana lyses, which com prise  the sam e base line  m ode ls (contro l 

variab les) and use the sam e units o f ana lys is  ( investm ents fo r which we have 

in form ation  on all exam ined  variab les) but inc lude on ly  one o f the theoretica l 

variab les at a tim e. Th is  both c ircum vents the prob lem  o f m u ltico llinearity  and 

a llow s us to exam ine  ou r hypothesis  (that the negative  re la tion  between VCs' 

know ledge and VCs' p ropensity  to synd icate  is the m ore p ronounced  the more 

spec ific  the know ledge /p roxy  is) by com paring  both the coe ffic ie n ts  o f the 

ind iv idual theore tica l variab les and the overall p red ictive  pow er o f the d ifferent 

m odels based on those theoretica l variables.

R eg a rd in g  th e  se co nd  issue , the  n o n - in d e p e n d e n ce  o f (som e of) ou r 

observa tions, in ou r m ain ana lys is  the un its o f ana lys is  are the investm ents 

made by all VC  in all ventures in our sam ple. However, if a VC in our sam ple has 

m ade several investm ents (in several rounds of the sam e venture or in d ifferent 

ventures) he will en ter our ana lysis several tim es w h ilst a VC who has made only 

one s ing le investm ent will en ter our ana lysis on ly once. S im ilarly, also a venture 

tha t has rece ived  severa l investm ents by VCs in one round and/o r in several 

rounds enters our ana lys is  severa l times. In th is context, one m ight argue - and 

severa l e conom etric ians  support th is line o f reason ing  - tha t the observations 

( investm en ts) are 'a lm os t' independen t s in ce  the VCs and the ven tu res  will
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change over tim e (i.e. be tw een  in ves tm en ts).161 N everthe less, one can argue 

th a t ou r o b se rv a t io n s  a re  no t fu lly  in d ep e n d en t -  v io la t in g  one o f the 

assum ptions underly ing  log istic  regression. If th is were the case, som e factors 

related to the VCs and/o r ventu res that en ter our ana lys is  severa l tim es but are 

ou tside ou r contro l m igh t undu ly  a ffect our find ings. For instance, it m ight be 

that a VC firm  has a genera l investm ent policy to synd icate, or not to synd icate  

-  independent o f his know ledge. To assess the potentia l bias, and to check  the 

robustness o f ou r fin d ing s  from  the m ain ana lys is, we the re fo re  condu ct two 

extra analyses on subsam ples only.

First, we conduct an ana lys is  using on ly the first investm ents by the sam e VC in 

the sam e venture  (which is not necessarily  identical to first round investm ents in 

those ventures). Th is  cons ide rab ly  reduces the num ber of m u ltip le  en tries by the 

sam e inves to rs  and the  sam e ven tu res  in the ana lys is . S p ec ifica lly , in th is 

ana lys is , each VC  en te rs  on ly  once  in com b ina tion  w ith  the  sam e venture. 

Flowever, som e VCs (and som e ventures) m ight still en ter the ana lys is  severa l 

tim es, fo r instance, because the sam e VCs m ight make severa l first investm ents 

in d ifferen t ventures, and because the sam e ventures m ight rece ive severa l first 

investm ents by d iffe ren t VCs.

The re fo re , we cond u ct a n o the r ana ly s is  using on ly  the last in ves tm en t ever 

m ade by a VC  during  ou r sam pling  period. Th is  approach  com p le te ly  e lim inates 

the possib le  p rob lem s resu lting  from  m u ltip le  en tries by the  sam e VC  into our 

analysis as each VC can on ly have one last investm ent. W h ilst a lso th is approach 

does not fu lly  e lim ina te  the poten tia l p rob lem  o f m u ltip le  en tries  by the  sam e 

venture in our ana lys is  (since severa l VC m ight have the ir last investm ent in the 

sam e venture), we be lieve th is is less o f a problem  since it is the VC  who m akes 

the decision w hether to synd ica te  or not, and ventu re-re la ted  facto rs are likely 

to be on ly one g roup  o f facto rs  w ith potentia l in fluence on th is  decis ion  (which 

we control fo r to som e degree).

We are aware that a lso the above two checks o f robustness m ight enta il certain  

prob lem s, such as a sam p le  se le ction  bias when ana lys ing  on ly  firs t o r last 

investm en ts. But we n eve rth e le ss  con s id e r th is  a re a sonab le  app roach  to 

develop a feeling for the potentia l bias in our main analysis.

161 For instance, over time, a VC will have acquired additional knowledge and/or a venture might 
have developed from a start-up stage to a later stage in its development.
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Together, the above resu lts in a total o f 15 m odels (from  1-1 to 3-5) that d iffer 

in the theore tica l variab le  and in the observations included in the analysis, as 

depicted in Tab le  F-2 below.

Table F-2: Overview over the different models analysed in the context of Hypothesis 1

O b s e rv a t io n s  in c lu d e d  in a n a ly s is
D e p e n d e n t v a r ia b le :  
s y n d ica te d  in v e s tm e n t  
y e s/ n o

A ll in v e s tm e n ts F irs t  in v e s tm e n t  
by V C  in fo ca l 

v e n tu re

L a s t in v e s tm e n t  
by V C  in any  

v e n tu re
C o n tro l v a r ia b le s : Model l(i-iv) Model 2(i-iv) Model 3(i-iv)
T h e o re t ic a l v a r ia b le s :
VC age Model 1-1 Model 2-1 Model 3-1
VC non-biotech experience Model 1-2 Model 2-2 Model 3-2
VC total experience Model 1-3 Model 2-3 Model 3-3
VC biotech expertise Model 1-4 Model 2-4 Model 3-4
VC biotech-stage expertise Model 1-5 Model 2-5 Model 3-5

F.V. Results

Th is section  firs t p resents the descrip tive  sta tistics and regression  resu lts, and 

then sum m arizes and d iscusses the findings.

F.V.l. Descriptive statistics

In the fo llow ing , we p rov ide  an overv iew  over the  descr ip tive  s ta tis tics  and 

co rre la tions  o f the variab les used fo r exam in ing Hypothes is  1. Here, we focus 

on ly on those variab les used in the main ana lyses (i.e. on m odels 1-1 to 1-5 in 

Tab le  F-2 above, but not on our add itional analyses in m odels 2-1 to 3-5, which 

m ain ly serve to test the robustness of the find ings from  the main analysis), and 

Panel A show s the descriptive  statistics for all investm ents w h ilst Panels B and C 

show  the sum m ary  s ta tis t ics  fo r synd ica ted  and unsynd ica ted  investm ents, 

respectively.

We a lso re fe r the reade r to ou r C hap te r E, wh ich  p rov ides  an exp lo ra to ry  

overv iew  over the deve lopm ent o f the key variab les fo r Hypothesis 1 over time. 

However, it shou ld  be noted that in the exp lo ratory  ana lys is  before we used all 

observations fo r which inform ation  was ava ilab le  on a particu la r variable; but in 

the present ana lys is  we only use observations for which we have inform ation on 

all exam ined variab les. The latter also exp la ins why the sam ple size used for our 

analysis (N = 9,560) is considerab ly  sm aller than the total num ber o f investm ents 

(N = 14,730) in the raw data used for our exp loratory analysis.

The descriptive statistics for our analysis are shown in Tab le  F-3 below.

* INSERT TABLE F-3 HERE *
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A num ber of observations are noteworthy with view to Tab le F-3 (Panels A-C).

The vast m ajority  o f investm ents (about 86%  of the total) were syndicated.

The  tim e period during  w h ich  the investm en ts  in ou r sam p le  took  p lace was 

cha racte rized  by a su b s tan tia l expans ion  in the  p riva te  equ ity  m arke ts  in 

general, and a lso in b io techno logy. Th is is v isible, fo r instance, from  the average 

annual pe rcen tage  changes  in the num ber o f VCs investing  ven tu re  cap ita l 

( + 12% p.a.), the num ber o f b iotech ventures rece iv ing  ventu re  cap ita l ( + 16% 

p.a.), and the am oun t o f ven tu re  cap ita l ra ised ( + 22%  p .a.). Much o f th is 

expans ion , fu rth e rm o re , o ccu rred  in a f iv e -yea r w indow  w ith in  the  overa ll 

sam pling fram e o f m ore than 30 years: m ore than one th ird o f the investm ents 

in our sam ple occurred during the boom  period from  1996 to 2000.

Turning now to the investors in our sam ple, more than 70%  of the firm s are 'VCs 

in a narrow  sen se ', i.e . in d ep e n d en t lim ited  pa rtn e rsh ip s; and th ey  are 

geograph ica lly  concen tra ted: m ore than 80%  com e from  the US. O vera ll, the 

VCs seem  to be fa m ilia r  w ith  synd ica tion , s ince , on average , 75%  o f th e ir  

p rev ious dea ls were synd ica ted . However, com paring  Panel B and C, it seem s 

that synd ica tion  is hab itua l: a V C s ' p ropens ity  to syn d ica te  in the  past is 

pos itive ly  co rre la ted  w ith th e ir  p ropens ity  to synd ica te  a new investm en t -  at 

least when it com es to investm ents in the b io techno logy sector. To be specific, 

those VCs tha t do synd ica te  a new  investm en t have synd ica ted  abou t th ree  

quarters  o f th e ir  p rev iou s  b io tech  investm ents, w h ils t those  VCs tha t do not 

synd ica te  a new  in ves tm en t have 'on ly ' synd ica ted  abou t tw o th ird s  o f the ir 

previous biotech investm ents.

Most obvious however, are the d ifferences between unsynd icated and synd icated 

investm ents when it com es to the finance  re lated contro l variab les. W h ils t the 

average deal s ize is m ore than  $9M io (m edian: $4.9M io), it is strik ing  that the 

total deal sizes, on average, are about five tim es as large in case of synd icated 

investm en ts  than  in case  o f unsynd ica ted  investm en ts; and com paring  the 

m ed ian  va lues, th e  syn d ica ted  dea ls  are even  12 t im es  as la rge  as the 

unsynd icated d ea ls .162 How ever, it shou ld  a lso be noted tha t the re  is a great 

variance in s izes o f both synd icated  and unsynd icated deals, w here the range is 

from  $0.01M io  to $150M io  fo r the form er, and $0 .01M io  to $76 .7M io  fo r the

162 This finding is consistent with the financial motive for syndication discussed above that argues for 
syndication as a means of reducing capital constraints and risk. Under those circumstances we 
should expect the average size of investment made by a VC as part of a syndicate to be lower than 
those made on a lone investor basis.
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latter. A t the sam e tim e, it is also noteworthy that the ratios o f the current deal 

size to the VCs' average previous investm ent sizes in b iotechnology, on average, 

is abou t five  tim es h igher in case of synd icated  investm en ts  than in case of 

u nsynd ica ted  investm en ts; and abou t 10 tim es h ighe r when look ing  at the 

m edian v a lu es .163 Together, these resu lts seem  to point tow ards a m ajor role of 

finance re lated aspects (risk-reduction  and/or resource-lim itation  m otives) when 

it com es to syndicate, or not, an investm ent.

W ith view to the venture-re la ted  control variab les, overa ll, about one fifth o f the 

inves tm en ts  in ou r sam p le  invo lve  firs t round in vestm en ts  -  a lthough  th is 

p rop o rt io n  seem s h ighe r, a t a lm os t one th ird , in case  o f u n synd ica ted  

investm ents. Ceteris  paribus, therefore, first round investm ents are less likely to 

be synd icated. Th is  is cons isten t w ith the idea o f a lead investor w ish ing to gain 

contro l o f a bus iness cheap ly  by investing  substan tia lly  early  on. Th is m otive 

may outweigh the risk reduction m otive d iscussed earlier.

As regards ano the r source  of risk, the stage of the venture, s ligh tly  more than 

ha lf o f the  inves tm en ts  in our sam p le  invo lve  s ta rt-up , seed, or early-stage  

in ve s tm en ts . T h is  p ro p o rt io n  is m o reo ve r m ore s ig n if ic a n t ly  h ig h e r fo r 

u nsynd ica ted  investm en ts . In o ther w ords, on th is  m easu re , unsynd ica ted  

investm ents are often m ore risky than syndicated ones.

Even m ore p ronounced  are the d iffe rences  betw een  the two groups when it 

com es to ano the r source  of risk: first investm ents in a firm  by a VC. The data 

show  that a VC 's  p ropens ity  to synd ica te  an investm en t is v is ib ly  h igher (ca. 

51% ) when he hasn 't invested in a venture before than when he a lready had a 

chance to learn abou t the venture  by investing p rev iously  in it (ca. 45% ). The 

risk-reduction  m otive  fo r synd ication  is c learly  cons isten t w ith the data in th is 

case.

It is not too su rp ris ing  and borne out in the data tha t m ost VCs (ca. 88% ) 

syn d ica te  'lo c a lly ' (i.e. in th e ir  own co u n try ) .164 H ow ever, w h ils t fo re ign  

investm ents m ight seem  to be m ore risky than hom e-coun try  ones, the data

163 This is again consistent with the idea that a high marginal investment size relative to the average 
presents the VC with either a capital constraint or with a problem of excess risk.

164 In this context two facts should be kept in mind. First, our sample is clearly dominated by U.S. 
ventures and VCs; and, second, our control variable for differences in the VCs' and ventures' nation 
of origin is rather crude in that it only considers different nations but not the actual geographic 
distance between venture and VC- although the latter might well be relevant, for instance, in case of 
a VC from the American east cost investing in a venture from the American west cost.
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shows that it m akes no d iffe rence  for the VCs' p ropensity  to synd ica te  w hether 

or not the target venture is from  the sam e country as the V C .165

Finally, tu rn ing  to w hat is in the focus of our interest, the various prox ies for 

VCs' know ledge, severa l resu lts are worth noting.

To begin w ith, the typ ica l VC  investor was a reasonab ly  seasoned at investm ent 

in the period in question , being about 11 years old and having m ade m ore than 

122 investm ents o ve ra ll.166 However, it is a lso obv ious that fo r the  typ ica l VC 

b io techno logy is a m inor interest: the VCs' in our sam ple in fact m ade the vast 

m ajority  (85% ) o f th e ir  investm en ts  ou ts ide b io techno logy. Thus, on average, 

less than  15%  o f th e ir  to ta l e x p e r ie n ce  (i.e. to ta l n um be r o f p re v iou s  

investm ents) is re lated to b io techno logy; and, on average, VCs have m ade less 

than 24 (m edian: 9) investm ents in b iotech ventures overa ll, w ith less than six 

(m edian: 2) investm en ts  in b io tech  ventu res at the sam e deve lopm en t stage. 

In tu itive ly , th is  suggests  th a t the VCs m aking these  inves tm en ts , a lthough  

genera lly  very experienced , did not really  have m uch re levant experience  to go 

on when m aking biotech investm ents.

D esp ite  th is , som e  V C s in ou r sam p le  have co n s id e ra b le  b io te ch n o lo g y  

expe rience , w ith  a m ax im um  o f 378 p rev iou s  in ves tm en ts  in th is  secto r. 

Pa rticu la rly  in te resting  fo r ou r pro ject, how ever, is a com parison  o f the VCs' 

know ledge between synd icated  and unsyndicated investm ents. Here, am ong the 

know ledge prox ies we cons ide r on ly the VCs' age is h igher (ca. 8% ) in case of 

synd icated  investm ents; the oppos ite  is true fo r all o ther know ledge  prox ies, 

which, on average, are h igher in case o f unsynd icated investm ents (non-b iotech 

experience: ca. 5%, tota l experience: ca. 8%, biotech expertise: ca. 24% , and 

b io tech-stage  expertise: ca. 17% ). Th is  is cons isten t w ith the resource-based  

theory  o f VC: VCs w ith experience  tend to p re fer to go it a lone and keep the 

extra profits; nov ice  investo rs  by con trast p re fer to synd ica te  and learn even 

though (cet. par.) they lose expected returns by so doing.

165 This may of course arise for a different reason, consistent with risk reduction, namely shortage of 
partners in a foreign country. A test of this would of course be whether VCs that had long been 
established in a foreign country were more likely to syndicate than those new to it.

166 Once more, as the standard deviations show, this average figure again conceals a great deal of 
variation.
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F.V.2. Regression results

In the fo llow ing we describe the results o f our log istic regression analyses testing 

H ypothes is  1. O ur focus  is on the m ain ana lys is  (see T ab le  F-4, Panel A), 

covering all investm ents in ou r sam ple fo r which in form ation  is ava ilab le  on all 

variab les used in the analysis. However, we also briefly sum m arize the results of 

add itiona l ana ly ses  on subsam p les  conducted  as robustne ss  checks for the 

fin d ings  from  the m ain ana lys is. These  cons ist o f ana ly ses  o f firs t and last 

investm ents, depicted in Panels B and C.

F .V .2 .a )  M a in  a n a ly s is

For our m ain ana lysis, as d iscussed above, we develop  the statistica l model in a 

stepw ise m anner, add ing sequentia lly  fou r b locks o f contro l variab les, nam ely 

context-, VC-, finance-, and venture-re la ted  variab les (Panel A, baseline m odels 

1-i to 1-iv). Then , in para lle l m odels, we add our five theoretica l variab les (the 

d ifferent proxies for VC know ledge, m odels 1-1 to 1-5).

* INSERT TABLE F-4, PANEL A, HERE *

F.V.2.a.i. Baseline-model

Block i: Context-related control variables

The inc lus ion  o f con tex t-re la ted  contro l va riab les  in the base line  m odel (1-i) 

resu lts in a s ign ifican t im provem ent over the in itial m odel that on ly includes the 

constan t (b lock-ch i-square: p c . 05). However, the overa ll exp lanatory  pow er of 

the model is very low, as ind icated by both the RCs2 (<1% ) and the RN2 (<1% ). 

A lso, the H L-test (H osm er and Lem eshow  test) ind icates that the observed data 

are h igh ly  s ig n ifican tly  ( p c . 000) d iffe ren t from  the va lues  p red icted  by the 

model.

W ith v iew  to the ind iv idua l con text-re la ted  variab les/coe ffic ien ts, we note that 

the annual change in the number of investors providing venture capital is not 

s ign ifican tly  re la ted  to the VCs' p ropens ity  to synd ica te  investm en ts  (short: 

synd ication) in any o f the models. In contrast, the annual change in the number 

of biotech ventures receiving venture capital is h igh ly s ign ifican tly  and positively 

re la ted  to  syn d ica t ion  th rou g ho u t all m ode ls. In o th e r w ords, ou r find ing  

suggests  tha t the fa s te r the grow th  in the b io tech  investm en t activ ity  in the 

econom y the g rea te r the tendency to synd icate  a g iven investm ent. Looking at 

the financia l aspect o f this, we note that the annual change in the total amount 

of venture capital raised is on ly  s ig n if ic a n t ly  and n eg a tiv e ly  re la ted  to
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synd ication  in the base line  m ode ls i and ii; but it becom es in s ign ifican t in all 

subsequent m ode ls that inc lude fu rthe r contro l variab les and /o r the theoretica l 

variab le(s). The  oppos ite  is the case fo r the dum m y variab le  for investments in 

the years 1996-2000, wh ich is s ign ifican tly  negative ly  re la ted to synd ica tion  in 

all but the firs t tw o base lin e  m odels. Thus it is the g row th  in the  aggrega te  

num bers of b io tech  inves tm en ts  tha t m atters fo r synd ica tion  ra the r than the 

growth in the funds availab le.

Block ii: VC-related control variables

The inclusion o f VC -re la ted  contro l variab les in the base line m odel ( 1-ii) resu lts 

in a h igh ly  s ig n if ica n t im p rovem en t over both the in itia l m ode l (m ode l-ch i- 

square: p< .000) and the p rev ious b lock o f the baseline m odel (b lock-ch i-square: 

p c . 000). However, the add itiona l inclusion of VC-re lated factors on ly reduces the 

-2LL by about 2% com pared  to the prev ious base line model; and the overa ll fit 

o f the model is still very  low, as ind icated by the RCs2 (2% ) and the RN2 (4% ). 

A lso , the  H L-te st in d ica te s  tha t the  observed  data a re  h igh ly  s ig n if ican tly  

( p c .000) d ifferent from  the values predicted by the model.

W ith view to the ind iv idua l VC -re la ted  variab les/coe ffic ien ts, the dum m y variab le 

for true private equity partnership investors is s ign ifican tly  negative ly  re lated to 

synd ication in the base line  m ode ls 1-iii and 1-iv as well as in the main m odels 1- 

1 and 1-2. Its nega tive  sign rem ains but now reg istering  in s ign ifican tly  in the 

rem aining m odels. In contrast, the dum m y variab le fo r investors from the US is 

only s ign ifican tly  and pos itive ly  re lated to synd ication  in base line m odel 1-iii and 

m ain m odel 1-3. The  p ropo rtion  o f previous investments by a VC that were 

syndicated, fina lly , is h igh ly  s ign ifican tly  and pos itive ly  re la ted  to synd ica tion  

th roughout all m ode ls con ta in ing  th is variab le. VCs that have synd icated  in the 

past are m ore like ly to synd icate  in the future.

Block Hi: Finance-related control variables

The inclusion  o f the two finance-re la ted  contro l variab les in the base line  model 

(1-iii) resu lts  in a d ram atic  and s ign ifican t im provem en t over both the in itia l 

model (m ode l-ch i-square: p c . 000) and the prev ious base line  m odel (b lock-ch i- 

square: p c . 000). In fact, w ith  abou t 21%  change over the p rev ious  base line 

model, the add itiona l inc lu s ion  o f finance-re la ted  contro l va riab les  leads to the 

greatest reduction in the -2LL o f any o f the exam ined b locks of variab les. Th is is 

also reflected in the  d rastic  increase in both the RCs2 and the RN2 to abou t 17% 

and 31% , respective ly . N everthe less, the H L-test ind ica tes tha t the  observed  

data are still very d iffe ren t ( p c .000) from  the values predicted by the model.
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With v iew  to the ind iv idua l finance-re la ted  va riab les/coe ffic ien ts  both the total 

round-amount and the relative deal size (m arg ina l to average) are h igh ly  

s ign ifican tly  and positive ly  related to synd ication  th roughou t all models, but the 

form er consisten tly  shows s lightly  h igher values for the exponentia ted  beta. Th is 

find ing  is con s is ten t w ith cap ita l constra in ts  and risk  reduction  m otives for 

syndication.

Block iv: Venture-related control variables

The inc lus ion  of ven tu re-re la ted  contro l variab les in the base line  model (1-iv) 

resu lts in a fu rthe r h igh ly  s ign ifican t im provem ent over both the in itia l model 

(m odel-ch i-square: p< .000) and the previous base line m odel (b lock-ch i-square: 

p< .000). How ever, the  add itiona l inc lus ion  o f v en tu re -re la ted  facto rs  hard ly  

reduces the -2LL com pared  to the prev ious base line m odel. S im ilarly , both the 

Res2 and the RN2 show  on ly a m arginal im provem ent over the prev ious model, 

each increasing on ly by about 1% to, 18% and 32% respective ly. Consequently, 

a lso the H L-test still ind ica tes that the observed  data are h igh ly  s ign ifican tly  

(p<.000) d ifferen t from  the values predicted by the model.

W ith v iew  to the ind iv idua l ven tu re-re la ted  va riab les/coe ffic ien ts , all o f them  

show  a cons isten t pattern in the ir s ign ificances and s igns th roughout all models. 

The  dum m y va riab le  fo r first round investments ind ica tes a h igh ly  s ign ifican t 

negative relation to synd ication  th roughout all models. Th is is consisten t with the 

idea o f a lead in ves to r going it a lone to gain con tro l o f a com pany on firs t 

rounds, hold ing stage o f investm ent constant. In fact, the exponentiated beta for 

th is variab le  shows the strongest negative relation to synd ication  of all variab les 

tested  in any o f the m ode ls, suggesting  tha t in firs t round investm en ts  the 

like lihood to synd ica te  is on ly ha lf that o f investm ent in la ter rounds. In d irect 

con trast, the dum m y variab le  fo r investments in start-up/seed/early-stage 

ventures shows a h igh ly  s ign ifican t positive re lation to synd ication, which seem s 

to be stronger than that of any other exam ined variab le. Th is is cons isten t with 

the r isk -reduction  m otive  of synd ica tion  d iscussed  above. S im ila rly , a lso the 

dum m y va ria b le  fo r  first investments by VCs in a focal venture is h igh ly  

s ig n ifican tly  and pos it ive ly  re la ted  to synd ica tion ; and it show s the second 

strongest pos itive  re la tion of any o f the exam ined variab les. Th is is inconsistent 

with risk reduction  but consisten t with the idea o f gain ing control by the lead VC 

by getting  a sub s tan tia l share  at the ou tse t. F ina lly , the  dum m y variab le  

ind icating that VC and venture are from different nations, shows no s ign ifican t 

relation to synd ication  at all.
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F.V.2.a.ii. Theoretical variables

Turn ing  now  to w hat is in the  focus  o f ou r in te rest, in the fo llow in g , we 

separa te ly  describe  the fin d ings  for the m odels that exam ine the im pact o f the 

theoretica l variab les -  the various proxies for VCs' know ledge -  on the likelihood 

of VCs to synd icate investm ents over and above the full baseline model (1-iv).

VC age

The inclusion o f VC age as an theoretica l variab le  to proxy fo r VCs' know ledge 

(m odel 1-1), resu lts in a s ign ifican t im provem ent over the in itia l m odel (m odel- 

chi-square: p< .000), but does not resu lt in a s ign ifican t im provem en t over the 

full base line m odel (b lock-ch i-square: p > . l) .  Furtherm ore , the inc lus ion  o f VC 

age hard ly reduces the -2LL  com pared  to the full base line m odel. A lso, it does 

not change the RCs2 and the Rm2 com pared  to the prev ious m odel, wh ich  both 

rem ain constan t at 18% and 32% , respective ly . Consequently , a lso the HL-test 

still ind icates tha t the observed  data are h igh ly s ign ifican tly  ( p c . 000) d iffe ren t 

from  the values pred icted by the model.

W ith view to the coe ffic ien t o f the theoretica l variab le, the re la tion  between VC 

age and synd ica tion  is on ly  m arg ina lly  s ign ifican t ( p c . l )  and negative; and the 

value of the exponentia ted  beta suggests on ly a very small im pact o f VC age on 

syndication.

VC non-biotech experience

The inclusion o f VC  non-b io tech  experience  as an theoretica l variab le  (m odel 1-

2), does resu lt in a h igh ly  s ign ifican t im provem ent over both the in itia l m odel 

(m ode l-ch i-squa re : p c . 000) and the fu ll base lin e  m ode l (b lo ck -ch i-squa re : 

p c . 01). However, the inclusion  of VC  non-biotech  experience hard ly  reduces the 

-2LL com pared to the prev ious base line model. Furtherm ore, it does not change 

the Res2 and the  RN2 com pared  to the  p rev ious  m ode l, w h ich  both rem ain  

constan t at 18% and 32% , respective ly . Consequen tly , a lso  the  H L-test still 

ind icates that the observed  data are h igh ly  s ign ifican tly  ( p c .000) d iffe ren t from  

the values predicted by the model.

W ith view  to the coe ffic ien t o f the theoretica l variab le, the re la tion  between VC 

non -b io te ch  e x p e r ie n ce  and syn d ica t ion  is h igh ly  s ig n if ic a n t ( p c . 000) and 

negative - a lthough  the va lue  o f the exponentia ted  beta still suggests  on ly a 

very small im pact o f VC non-biotech experience on syndication.
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VC total experience

The inclusion o f VC total experience as an theoretica l variab le (m odel 1-3), result 

in a h igh ly  s ig n if ica n t im provem en t over both the  in itia l m odel (m ode l-ch i- 

square: p < .000) and the fu ll base lin e  m ode l (b lo ck -ch i-sq ua re : p c . 000). 

However, a lso  the inclusion  o f VC non-b iotech  experience  hard ly reduces the - 

2LL com pared  to the fu ll base line  m odel; and it does not change  the RCs2 

com pared to the base line model (18% ) and it on ly m arg ina lly  changes the RN2 by 

1% to 33%. Consequently , also the HL-test still ind icates that the observed data 

are h igh ly  s ig n if ica n tly  ( p c . 000) d iffe ren t from  the va lues  p red icted  by the 

model.

W ith view  to the coe ffic ien t o f the theoretica l variab le, the re la tion between VC 

tota l experience  and synd ica tion  is h igh ly  s ign ifican t ( p c . 000) and negative - 

a lthough the va lue  o f the exponentia ted  beta still suggests  on ly a very small 

im pact o f VC non-biotech experience on syndication.

VC biotech expertise

The inc lus ion  o f VC  b io tech  expertise  as an theore tica l va riab le  (m odel 1-4), 

resu lts in a h igh ly  s ign ifican t im provem ent over both the in itia l m odel (m odel- 

ch i-squa re : p c . 000) the fu ll b a se lin e  m ode l (b lo ck -ch i-sq u a re : p c . 000). 

However, a lso  the inc lus ion  of VC b iotech  expertise  hard ly  reduces the -2LL 

com pared  to the  p rev iou s  base lin e  m ode l. Fu rthe rm ore , com pared  to the 

base line  m ode l, it does not change  the  RCs2 (18% ), and it on ly  m arg ina lly  

changes the  RN2 by 1% to 33% . Consequently , a lso the H L-test still ind icates 

that the observed data are h igh ly sign ificantly  ( p c .000) d ifferen t from  the values 

predicted by the model.

W ith v iew  to the coe ffic ien t o f the theoretica l variab le, the re la tion  between VC 

b iotech expertise  and synd ica tion  is h igh ly s ign ifican t ( p c . 000) and negative; 

and a lthough the va lue o f the exponentiated beta still suggests on ly a very small 

im pact o f VC  non-b io tech  experience on synd ication, th is im pact seem s stronger 

than that o f the previous know ledge proxies.

VC biotech-stage expertise

The inclusion o f VC b io tech-stage experience as an theoretica l variab le (model 1- 

5), resu lts  in a h igh ly  s ig n ifican t im p rovem en t ove r both the  in itia l m odel 

(m odel-ch i-square: p c . 000) the full baseline model (b lock-ch i-square: p c . 000). 

Com pared to the o ther exam ined know ledge proxies, th is  variab le  leads to the 

g rea te s t reduction  in the -2LL  com pared  to the p rev iou s  base line  m odel, 

a lthough still on ly by about 3%. Furtherm ore, com pared to the baseline model, it
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does not change the RCs2, wh ich  rem ains at 18%, and it does on ly  m arg ina lly  

change the RN2 by 1% to 33% . Consequently , also the HL-test still ind icates that 

the observed  data are h igh ly  s ign ifican tly  ( p c .000) d iffe ren t from  the va lues 

predicted by the model.

W ith view  to the coe ffic ien t o f the theoretica l variab le, the re la tion  between VC 

b io te ch -s tage  e xp e rt ise  and syn d ica t ion  is h igh ly  s ig n if ic a n t ( p c . 000) and 

negative; and a lthough  the  va lue  o f the exponen tia ted  beta suggests  on ly  a 

sm a ll im pac t o f VC  n o n -b io te ch  e x p e r ie n ce  on syn d ica t io n , th is  im pact 

nevertheless seem s stronger than that o f the previous know ledge proxies.

F.V.2.b) Additional analyses

As m entioned before, one possib le  critic ism  regard ing our above find ings, which 

are based on the inc lus ion  (poo ling) o f all investm ents in ou r sam p le, resu lts 

from  the fact th a t som e o f the observa tion s  m ight not be fu lly  independent. 

Spec ifica lly , som e VCs (and a lso som e ventu res) en te r ou r ana ly s is  severa l 

tim es. A t least in theory, th is  m ight im pact ou r find ings because som e factors 

that are related to VCs (or ventures) but that we cannot contro l fo r m ight im pact 

the VCs' decision to synd icate  an investm ent.

One p re lim in a ry  m ethod  to te s t the robustness  o f ou r fin d ing s , th e re fo re , 

consists in ana lyses that on ly  use sub-sam ples, in which the possib le  prob lem s 

resu lting from  the non- independence  between som e observa tions are reduced. 

In th is  con tex t, we c o n d u c t tw o ad d it io n a l an a ly se s  th a t on ly  use firs t 

investm ents by a focal VC  in a venture (Panel B), and last investm ents by a focal 

VC (Panel C), respective ly . O f these  tw o analyses, the la ter seem s particu la rly  

re levan t w ith respect to the poten tia l p rob lem  o f non - independence  between 

som e observa tions  because  here each VC can en te r the ana lys is  on ly  once - 

since he can on ly have m ade one last investm ent.

The resu lts o f these  tw o ana lyses  are described  in the fo llow ing  tw o sections, 

where we focus on ly on notew orthy  dev iations from  the above-described  find ings 

of our main analysis.

F.V.2.b.i. First investment by a VC in focal venture

* INSERT TABLE F-4, PANEL B, HERE *

Overall model parameter

Com paring, in Tab le  F-4, the m odel sum m aries in Panel A (all investm ents) with 

those in Panel B (first investm ent by a VC in a venture), one finds on ly re la tive ly
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sm all changes in m ost m odel param eters -  desp ite  the fact tha t the overa ll 

sam ple s ize fo r  the ana lys is  on first investm ents by VCs in a venture is on ly 

about ha lf th a t o f the ana lys is  that inc ludes all investm ents. For instance, the 

resu lts  o f the  test o f b lock /step /m ode l coe ffic ie n ts  seem  to fo llow  a s im ila r 

pa tte rn  in both  an a ly ses . The  b ase lin e  m ode l e x p e r ie n ce s  the  g re a te s t 

p ropo rtiona l rise in its p red ic tive  pow er when inc lud ing  the fin an ce -re la ted  

con tro l va riab les; the  in c lu s ion  o f VC age does not resu lt in a s ig n ifican t 

increase; bu t all o th e r know ledge  p rox ies resu lt in a (som etim es: h igh ly) 

s ig n ifican t in crease  in the p red ictive  pow er o f the  m ode ls. A lso, the -2  Log 

likelihood, the RCs2 and the RN2 seem to fo llow  s im ilar patterns when adding new 

(b locks of) v a r iab le s  into the ana lyses. The  fo rm er m easu re  ( -2LL  ) on ly 

d ecreases  v is ib ly  w hen in c lud ing  the f in an ce -re la te d  con tro l va riab les, but 

rem ains re la tive ly  stab le  over all subsequen t m odels. S im ila rly , the two later 

m easures (Res2 and RN2) are close to zero in the first two base line models; they 

expe rience  a d ram a tic  rise to 14% and 25% , respe ctive ly , when inc lud ing  

finance-re la ted  contro l variables; but they on ly change m arg ina lly  by 1-2% when 

inc lud ing  any fu rthe r variab les. Finally, s im ila r to w hat has been found in the 

m ain ana lys is , the H L-test suggests  tha t the ou tcom e va lues pred icted  by all 

m odels are h igh ly sign ificantly  d ifferent from  those observed.

Individual coefficients/variabies

C om p a r in g , in T a b le  F-4, Panel A (a ll in v e s tm en ts )  and Pane l B ( firs t 

in vestm en ts), it is ev iden t tha t in the ana ly s is  th a t on ly  in c ludes the firs t 

investm ents by VCs in a venture, several control variab les that were s ign ificantly  

re la ted  to synd ica tion  in the ana lys is  that inc luded  all investm en ts  now are 

insign ificant. Th is m ain ly affects the context- and the VC -re la ted  factors, but not 

the finance- and venture  related contro l variab les. A t the sam e tim e, it is also 

worth m ention ing that, overall, the signs of the coeffic ients in the baseline model 

do not seem  to change between the model that inc ludes all investm ents and the 

model that on ly  inc ludes first investm ents by VCs. W ith v iew  to the theoretica l 

variab les, fina lly, the patterns in the sign and s ign ificance o f the ir coeffic ients are 

very s im ilar in Panels A and B. Specifically, in the ana lysis that on ly includes first 

investm ents by VCs in a venture, the VC age is negative ly  but not s ign ificantly  

related to synd ication; but all o ther know ledge proxies are h igh ly sign ificant and 

negative ly  re la ted  to synd ica tion . A lthough  the m agn itudes  o f the negative  

re la t io n s  (e x p o n e n t ia te d  be tas) be tw een  th o se  k n o w led g e  p ro x ie s  and 

synd ica tion  are s im ila r ly  sm all as they were in the m ain ana lys is, the overall 

pattern is the sam e: it rises from  VCs' non-b io tech  experience, over VC s' total 

experience and VCs' biotech expertise, to VCs' b iotech-stage expertise.
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F.V.2.b.ii. Last investment by a VC

* INSERT TABLE F-4, PANEL C, HERE *

Overall model parameter

Com paring, in Tab le  F-4, the m odel sum m aries in Panel A (all investm ents) and 

Panel C (last in ves tm en ts  by each VC in any ventu re), one aga in  finds on ly 

re la tive ly  sm all changes in m ost m odel param eters -  desp ite  the fact tha t the 

overall sam ple size fo r the ana lys is  on the last investm ents by each VC  is only 

about one ninth that o f the ana lys is  that inc ludes all investm ents. For instance, 

the resu lts  o f the te s t o f the  b lock /step /m ode l coe ffic ie n ts  seem  to fo llow  a 

sim ilar pattern in both ana lyses. A lso in the analysis o f last investm ents only, the 

base line  m odel expe riences  the  g rea test proportiona l rise in p red ic tive  pow er 

when includ ing the finance-re la ted  contro l variab les. However, in the ana lys is  of 

last inves tm en ts  on ly , th e  in c lu s ion  o f VC  age does resu lt in a s ig n ifican t 

increase in b lock and m odel ch i-square. Th is is in contrast to the ana lys is  o f first 

round investm en ts  (Pane l B), but in line w ith the ana lys is  o f all investm en ts  

(Pane l A). A lso  in line  w ith  the m ain  ana ly s is , the in c lu s ion  o f all o th e r 

know ledge prox ies resu lts  in a h igh ly s ign ifican t increase in the p red ictive  power 

o f the m odels. Furtherm ore , a lso the -2LL , the RCs2, and the RN2 seem  to fo llow  

s im ila r patterns when add ing  new (b locks of) variab les into the ana lyses. The 

form er m easure (-2LL) on ly  decreases v is ib ly  when includ ing the finance-re la ted  

contro l va riab les, but rem a ins  re la tive ly  stab le  over all sub seq uen t m odels. 

S im ila rly , the tw o la te r m easu res, are c lose to zero in the firs t two base line  

m ode ls, e xp e r ie n ce  a d ra m a tic  rise to 16% and 28% , re sp e ctiv e ly , when 

includ ing fin an ce -re la ted  con tro l variab les, but on ly change s ligh tly  (by 2-3% ) 

when inc lud ing  any fu rthe r variab les. F inally, the H L-test again  suggests  that, 

s im ila r to w hat has been found  in the main ana lys is  on all investm en ts, the 

va lues p red ic ted  by all m ode ls  are h igh ly  s ig n ifican tly  d iffe ren t from  those  

observed.

Individual coefficients/variables

Com paring, in Tab le  F-4, Panel A and C, it is ev ident that in the ana lys is  that 

on ly includes the last investm ents by each VC, the signs of all coeffic ients remain 

unchanged. However, few er o f these coe ffic ien ts  rem ain s ta tis tica lly  s ign ificant. 

For instance, none o f th e  con tex t-re la ted  va riab les, and on ly one o f the VC- 

re la ted  v a r ia b le s  ( ra t io  o f p re v io u s ly  s yn d ica ted  in v e s tm e n ts )  rem a in s  

s ign ifican t. O f the  ven tu re -re la ted  con tro l va riab les, firs t round investm en ts  

rem ain negative ly  re la ted to synd ication , but less s ign ifican t than in the pervious
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two ana lyses. Furtherm ore , w h ilst there is hard ly any d iffe rence  w ith view  to 

sta rt-up /seed/early -stage  investm ents (h igh ly/s ign ifican tly ) pos itive ly  related to 

synd ication, the dum m y variab le  for first investm ents by VCs in a focal venture, 

contrary to the m ain analysis, now is ins ign ificantly  (also still positive ly) related 

to synd ica tion  (note: a lthough  th is ana lys is  uses on ly  the last investm ents by 

each VC, in som e cases -  when the VC has made on ly one s ing ly investm ent in 

our sam p le  -  th is  is s im u ltaneous ly  his firs t investm en t). W ith v iew  to the 

theore tica l va riab les, fina lly , the patterns in the sign and s ign ificance  o f the ir 

coeffic ients are again very s im ila r to those in the main ana lys is  that included all 

investm en ts. S p ec ifica lly , the  VC  age aga in  is s ig n if ica n tly  (bu t not h igh ly  

s ign ifican tly) nega tive ly  re lated to synd ication, but all o ther know ledge proxies 

are h igh ly  s ig n if ic a n t and n ega tive ly  re la ted  to syn d ica t ion . Fu rthe rm ore , 

a lthough  the  m agn itu des  o f the nega tive  re la t io n s  (expon en tia te d  betas) 

between the know ledge proxies and synd ication are again very sm all, the overall 

pattern is the same: it rises from  VCs' non-b iotech  experience, over VCs' total 

experience and VCs' b iotech expertise, to VCs' b iotech-stage expertise.

Finally, it shou ld  a lso be m entioned that we conducted  a num ber o f add itional, 

unreported  ana ly ses  tha t were based on sm a lle r sub -sam p les  o f VCs and/or 

ventures, but that essentia lly  showed s im ilar resu lts w ith respect to the relation 

between VC know ledge and syndication as those analyses described above.167/ 168

16; In this context it should also be again referred to unreported preliminary analyses that were 
based on sub-samples of ventures for which we had information about patents. Since we only have 
patent-information for about 30% of the ventures in our sample (i.e. for about 50% of the 
investments), we decided not to include this variable in our main analysis, as it would have reduced 
our sample size even further. However, it is worth mentioning that our analyses on this smaller sub-
sample essentially showed the same findings with respect to the relation between VC knowledge and 
syndication. This relation was negative independent of the knowledge proxy used; it was non-
significant for VCs' age; and it was the stronger the more specialized the knowledge proxy was (i.e. 
the magnitude of the negative relation rose from VC non-biotech experience, over VC total 
experience, to VC biotech expertise, and VC biotech-stage expertise. Again, this seems to confirm 
our assertion that our results regarding the theoretical variable(s) are robust across different 
samples.

168 In additional unreported analyses, which did not include 'outliers/influential cases in the solution' 
of the original main analysis, we 'managed' to raise the RN2 to close to 50%. But, as explained 
further above, we opted not to focus on those results because a closer inspection of the 
outlier/influential cases provided no reason to believe that those cases were not part of the overall 
population. In addition, Tabachnik and Fidell (2001) also note that a statistically significant difference 
between a fitted model and the observed frequencies (representing the perfect model) may not 
indicate a poor model with large samples. Therefore, when interpreting the results, one has to keep
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F.VI. Summary and discussion

F.VI.l. Findings in the light of the hypothesis

Sum m ariz ing  the above find ings, ou r Hypothesis 1 is supported: con tro lling  for 

various context-, VC-, finance-, and venture-re la ted  factors, we find a negative 

relation between all exam ined proxies for a VC 's know ledge and his like lihood to 

synd ica te  an investm en t. Fu rtherm ore , the resu lts  a lso support ou r asse rtion  

that th is nega tive  re la tion  is the m ore p ronounced  the m ore spec ia lized  (the 

bette r m atched) the  VC 's  know ledge  is to the cu rren t oppo rtun ity . In o ther 

w ords, the d eepe r and m ore re levan t a VC 's past expe rience  to h is cu rren t 

investm ent opportun ity, the lower the chances he will synd icate with others.

Th is  p ropos it ion  is e v id e n t exam in in g  both the  ove ra ll m ode l fit and the 

individual coeffic ients, a lthough both have to be interpreted w ith som e caution.

To begin w ith the (change in the) m ode l/b lock/step  param eters, they  prov ide 

support fo r ou r H ypo thes is  1. In ou r m ain ana lys is  (o f all investm en ts), the 

inc lus ion  of each p roxy fo r  VC  know ledge  -  w ith the excep tion  o f VC  age - 

resu lts  in a h igh ly  s ig n ifican t change com pared  to the base line  m ode l in the 

step/b lock ch i-square, as well as in an increase in the RCs2 and RN2, w h ilst the - 

2LL decreases. Th is  suggests  a g rea ter pred ictive pow er o f the m ode ls that use 

more specia lized know ledge proxies.

At the sam e tim e however, it should be noted that our large sam ple size is likely 

to p roduce  s ig n if ic a n t c o e ff ic ie n ts  even  if it has no p ra c t ica l im po rtan ce  

(Tabachn ick  & F ide ll, 2001). Thus it is im portan t to exam ine  the quantitative 

im portance  o f VC  kn ow ledge  in synd ica tion  as well as its co rre la t io n  w ith 

synd ication  activ ity. Furtherm ore , we are aware that the exp lanatory  pow er and 

p red ic tive  ab ility  even o f the  best m ode ls we have estim ated  is lim ited. For 

instance, the m axim um  RN2 is still less than 33%; and the H L-tests consisten tly  

show  h igh ly  s ig n if ic a n t d ev ia t io n s  betw een  the obse rved  va lues  and those  

predicted by ou r m odels. However, it should be m entioned that these m easures 

of fit are based on 'u n expu rga ted ' sam p les and so if anyth ing  understa te  the 

explanatory and pred ictive pow er of the models.

In th is  context, it m ust a lso be m entioned that the add ition  o f ou r theoretica l 

va riab le s  to the b ase lin e  m ode l has a m uch sm a lle r im pact on the m odel

in mind both the effects of sample size (big: more likely to find significance) and the way the test 
works (good fit: significant improvement).
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param eters than the add ition  o f som e other (b locks of) contro l variab les to the 

baseline m odel. A lthough we will not d iscuss the find ings regard ing the baseline 

m odel in deta il (because , as noted above, our focus  is on the role o f VCs' 

know ledge as a m otive for synd ication), it is notew orthy  that by fa r the largest 

change in the  m odel param eters is caused by the inc lus ion  o f finance-re la ted  

control variab les, suggesting  that these factors are m uch better in expla in ing the 

synd ica tion  o f an investm ent. Our find ings  here are a lso novel: we find for 

exam ple that the m arg inal investm ent size p lays a s ign ifican t role in addition to 

the absolute size of the investm ent that is trad itional in the literature.

In sum , we c lea rly  have to in terpre t our resu lts regard ing  the im pact o f VCs' 

know ledge  w ith  som e caution . From  a p ractica l pe rspective , the add itiona l 

exp lana to ry  pow er o f V C s ' know ledge on th e ir  synd ica tion  behav iou r c learly  

seem s quantita tive ly  sm all, and certa in ly  sm alle r than the im pact o f som e other 

factors included in our baseline model.

N everthe le ss , overa ll, ou r fin d ings  cons is ten tly  suppo rt the hypothes is  o f a 

negative  re la tion  between VC know ledge and synd ication . Furtherm ore, s im ilar 

results are a lso to be found in the additional analyses that use on ly sub-sam ples, 

where the poten tia l p rob lem s of non-independence  between observations from  

som e (sam e) VCs are e ither s ign ifican tly  reduced (ana lys is  on firs t investm ents 

by each VC  in a ven tu re) or even com p le te ly  e lim ina ted  (ana lys is  on last 

investm ents by each VC). Th is suggests that our find ings are robust with respect 

to the assum ptions o f the statistical model estim ated.

O ur F ly p o th e s is  1 is a lso  sup p o rted  w hen  lo o k in g  at th e  co e ff ic ie n ts  

(exponentiated beta) and sign ificances of the exam ined theoretica l variables. For 

instance, in our m ain ana lys is  o f all investm ents, the VC 's age -  arguab ly  the 

m ost genera l p roxy  fo r  a VC 's  know ledge -  is on ly  m arg ina lly  s ign ifican tly  

n eg a tiv e ly  re la ted  to syn d ica t ion , as p red ic ted  by ou r theo ry . A ll o th e r 

know ledge  p rox ies , how ever, are h igh ly  s ig n if ica n tly  nega tive ly  re la ted  to 

synd ica tion; and w ith in  those prox ies the m agn itude  o f the negative  re la tion 

increases (i.e. exponentia ted  beta decreases) from  non-b iotech  experience, over 

total experience, to b iotech expertise, and b io tech-stage expertise. Th is confirm s 

the second part o f the F lypothesis tha t w hat rea lly  coun ts  in the synd ication  

decision is the match o f experience to that required by current opportunities.

At the sam e tim e though, w ith view  to the ind iv idua l variab le  coeffic ients, we 

acknow ledge that the m agn itude (exponentiated  betas) o f the re lation between 

our theoretica l variab les (the various proxies for VC know ledge) and syndication 

is very sm all, and som etim es even considerab ly  sm a lle r than that o f the relation
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between several contro l variab les and syndication. For instance, in our full model 

(1-5), a one un it change in the VC 's b io tech-stage expertise  (i.e. one add itiona l 

prior investm ent by the VC  in a b iotech venture  of the sam e stage as the one 

under con s id e ra t io n )  on ly  d e c re a se s  the odds o f the  VC  syn d ica t in g  th is  

investm ent by abou t 1.9%. In contrast, if the investm ent invo lves a firs t round, 

th is decreases the  odds o f the VC  synd ica ting  th is  investm en t by m ore than 

40% ; and a if the investm ent involves an early-stage venture, th is increases the 

odds o f the inves tm en t be ing  synd ica ted  by m ore than 90% . A lso  a one-un it 

change in the tota l 'round  am oun t' (i.e. one extra $M io invested in a venture) 

increases the odds o f the  in ves tm en t being synd ica ted  by 14%. Aga in , th is 

suggests a substan tia lly  g rea te r s ign ificance  o f venture- and /o r finance-re la ted  

aspects than o f know ledge related aspects as m otives for syndication.

However with v iew  to the re la tive sm all m agn itude (exponentia ted  betas) o f the 

relation between our ( independent) variab les and synd ication , one m ight argue 

th a t part o f the  reason  m igh t be th a t ou r sam p le  show s a ve ry  unequa l 

d istr ibu tion  o f the d ich o tom ous  ou tcom e variab le . For instance , in ou r m ain 

an a ly s is , on ly  a b ou t 14%  o f the  o b se rv a t io n s  stem  from  u n syn d ica ted  

investm ents. In th is  con text, Tabachn ick  and Fidell (2001) po in t out, sam ple 

co rre la tions m ay be low er than popu la tions when there  is restr icted  range in 

sam pling of cases or very uneven sp lit in the categories o f d ichotom ous variab les 

('de fla ted  co rre la tions ') . The  co rre la tion  betw een a con tinuous va riab le  and a 

d ichotom ous variab le , or between two d ichotom ous variab les (un less they have 

the sam e pecu lia r sp lit), is too  low if m ost (e.g. over 90% ) responses to the 

d ichotom ous va riab le  fa ll into one category. Then, even if the con tinuous and 

d icho tom ous  v a r ia b le s  are s tron g ly  re la ted  in the p opu la tion , th e  h ighest 

corre la tion  that cou ld  be ob ta ined  is well be low  1. In those  s itua tions, som e 

recom m end d iv id ing  the ob ta ined  (but deflated) corre la tion  by the m axim um  it 

could ach ieve given the sp lit between the categories and then using the resulting 

value in subsequen t ana lyses. However, as Tabachn ick  and Fide ll (2001) point 

out, w h ils t th is  p rocedu re  is a ttractive , it is not w ithout hazard. W e there fo re  

accept the re la tive ly  low co rre la tions  but point out that they m ay (also) be due 

to the above described problem  of uneven split between the categories.

Finally, a lso the fa ct tha t the coe ffic ien ts  o f our theoretica l va riab les keep the ir 

s igns and -  w ith the  excep tion  o f VC  age in the add itiona l ana ly s is  o f firs t 

investm en ts  by a VC  in a ven tu re  -  rem ain  at least s ig n ifican tly  nega tive ly  

re la ted  to syn d ica t ion  acro ss  the d iffe ren t ana ly ses  (w h ils t seve ra l con tro l 

variab les loose the ir s ign ificance  from  the baseline to subsequent m odels) seem s 

to provide fu rther support for the re liab ility  o f our findings.
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F.VI.2. Findings in the light of the literature

In the fo llow ing , we relate our find ings to the ex isting  theoretica l and em pirical 

lite rature - firs t w ith a view  to the main find ings o f our study regard ing the role 

of VCs' know ledge as a m otive for syndication, and then with a view  to additional 

find ings from our study.

Main findings

Overa ll, ou r find ing  tha t a VC 's know ledge has an im pact on his synd ication  

decision can be seen as provid ing further support for the ex isting literature, both 

theoretica l and em pirica l, which suggests a role for know ledge-re la ted  factors in 

m otivating  V C s ' synd ica tion  behav iour (e.g. Barry et a l., 1990; B rander et a l., 

2002; Bygrave, 1987, 1988; Hopp & R ieder, 2004; Lerner, 1994; Lockett & 

W right, 1999; M an igart et al., 2004; Seppa & Jaaske la inen , 2002; Sorenson & 

Stuart, 2001; Va llie re &  Peterson, 2004).

For exam ple, our study can be understood as prov id ing  further, but 'negative ', 

suppo rt fo r the  re sou rce -ex ch ang e  m odel by P fe ffe r  and S a lan c ik  (1978). 

Accord ing to th is m odel, Bygrave (1987, 1988) exp la ins, synd ication  can be an 

im portant m eans to deal w ith (know ledge) resource constra in ts and uncertainty. 

Thus, ou r fin d ing  o f a negative  re la tion  betw een  a VC 's  know ledge  and his 

p ropensity  to synd ica te  m ight arise from  a m ore know ledgeab le  VC perceiv ing 

less (know ledge) resource constra in ts and uncerta in ty  than his 'ignoran t peers', 

making him less inclined to co llaborate with what in fact are com petitors.

In a s im ila r vein, one m ight also understand our resu lts as prov id ing  'negative ' 

suppo rt fo r  som e o f the genera l em p ir ica l lite ra tu re  on in te r-o rgan iza tiona l 

c o lla b o ra t io n , w h ich  fin d s  th a t c o lla b o ra t io n  se rv e s  - as a v eh ic le  fo r 

organ izationa l learn ing - to gain access to com p lem entary  skills and assets (e.g. 

Kogut, 1988b; Kogut et al., 1995; M itchell & Singh, 1992; Dodgson, 1993; Dyer, 

2000; Gulati, 1998; Hagedoorn, 1993; Hamel & Prahalad, 1990; Teece, 1988).

However, re la ting the find ings from  our study d irectly  to the em pirica l literature 

on synd ica tion  in the venture  cap ita l con text is m ore d ifficu lt. Th is is because 

prev ious stud ies e ithe r do not d irectly  focus on VCs' p ropens ity  to synd icate or 

they m easure VCs' know ledge in d ifferent, arguab ly inferior, ways (see Tab le F - l 

for an overview  over those studies).

Lerner (1994), fo r instance, is not interested in the VCs' synd ication  decision as 

such, but on ly  in the VCs' cho ice  of synd ica tion  partners. To exam ine th is, he 

focuses on one particu la r industry (b iotechnology), but he d ifferen tia tes between 

VCs' m ain ly  on the basis o f th e ir  s ize (and age). Doing so, Lerner finds that
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sm alle r (and younger) VCs synd icate  d isp roportiona lly  often w ith each other, but 

s ign ifican tly  so on ly  in f irs t  rounds. Thus, from  his study  it seem s tha t VCs' 

'know ledge', as approx im ated  by the ir s ize or age, could exp la in  the cho ice  o f a 

synd icate  partner, a t least to som e extent. Here, one m ight specu la te  w hether 

Lerner's study wou ld resu lt in m ore s ign ifican t or a ltoge ther d iffe ren t find ings if 

he used not the V C s ' s ize  o r age but the VCs' prev ious num ber o f (b io tech) 

investm ents to d iffe ren tia te  between VCs. Th is seem s quite possib le  tak ing  into 

accoun t that we found  tha t V C s ' synd ica tion  dec is ion  in firs t rounds was not 

re la ted  to th e ir  age  bu t to th e ir  b io tech  experience . O ve ra ll, how ever, it is 

im portant to note that Lerner's  study does not provide any fu rthe r ins igh ts into 

the VCs' propensity to synd icate  in the first place.

S im ilarly, Sorenson and S tuart (2001) are not interested in the VCs' synd ication  

decis ion as such, but in the  ro le  V C s ' netw ork position  (p rev ious synd ica tions) 

and e xp e r ie n ce  p lay  (as th e  in d ep e n d en t/con tro l v a r ia b le s )  fo r  th e  V C s ' 

geographica l and industry  'in vestm en t reach ' (as the dependent variab le). In th is 

con text, the au tho rs  d iffe re n t ia te  betw een  VCs on the bas is  o f both  th e ir  

prev ious investm en ts  overa ll and in the focal ven tu re 's  industry . In do ing so, 

Sorenson  and S tu a rt (2001 ) show  th a t VCs to ta l e xp e r ie n ce  indeed  has a 

positive e ffect on the VCs' investm ent reach (a lthough VCs' industry  experience 

hasn 't), but th is  e ffe c t van ish es  when a lso  V C s ' p rev iou s  syn d ica t ion s  are 

inc luded  in the  m ode ls . Based  on th is  the  au tho rs  con c lu d e  th a t a VC 's 

experience  p rim a rily  in fluen ces  the geog raph ic  scope o f h is investm en t reach 

through the deve lopm en t o f netw orks th rough  synd ica tion , but they  m ake no 

statem ent regard ing the role VCs' know ledge plays as a m otive for syndication.

B ygrave  (1987 , 1988), by con tra s t, exam ines  the  re la tio n  be tw een  V C s ' 

know ledge and the proportion  o f the ir investm ents that are synd icated. For this 

purpose, he d iffe ren tia te s  betw een  VCs on the basis o f w he the r they m ain ly  

invest in h igh- or low -innovation  ventures. In doing so, he finds that those VCs 

that prim arily  invest in h igh-tech  ventures are m ore prone to synd icate, arguab ly 

because th e ir  investm en t oppo rtun it ie s  are m ore risky. However, as d iscussed 

further above (Chapte r C), the way in which Bygrave d ifferen tia tes between VCs 

seem s inadequate to serve as a proxy fo r VCs' actual know ledge, fo r instance, 

because it does not take  in to  a ccoun t the actua l expe rien ce  a VC  has w ith 

investing  in a ce rta in  h igh -tech  secto r. But if one assum ed  th a t th ose  VCs 

prim arily  investing  in h igh -innovation  sectors indeed are m ore experienced , the 

find ings o f Bygrave 's  study  wou ld con trad ict those o f ou r study. A t the sam e 

tim e though  it shou ld  a lso be noted that the VCs' 'synd ica tion  ra tio ' used by 

Bygrave  is on ly  an im p re c ise  m easu re  to ap p ro x im a te  V C s ' p ro p en s ity  to
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synd ica te . Thus, overa ll, it is d ifficu lt to com pare  ou r fin d ings  w ith those of 

Bygrave's study.

Lockett and W righ t (1999, 2001) exam ine VCs' synd ica tion  m otives d irectly  by 

asking them  in a questionna ire  and by d iffe ren tia ting  between VCs based on 

th e ir  se lf-s ta ted  inves tm en t- industry  and -s ize p re ferences. In doing so, the 

au thors find on ly  w eak ev idence  for know ledge-re la ted  m otives (e.g. m issing 

expertise  regard ing  industry  and/or stage of an investm ent) but much stronger 

ev idence fo r finance-re la ted  m otives to synd icate. We note tha t the se lf-stated 

industry  expe rtise  in Lockett and W righ ts ' study  c lea rly  is a very im precise  

m easure of VCs' actual know ledge. As such it is possib le  that the ir resu lts could 

look d ifferen tly  if they  had em ployed m ore adequate prox ies for VCs' know ledge. 

N everthe less, it is ce rta in ly  in te resting  tha t Lockett and W righ t's  s tudy - by 

actua lly  ask ing  the VCs for the factors they perceive to be im portant fo r the ir 

synd ication  dec is ion  - overa ll resu lts in find ings s im ila r to ou r own study (e.g. 

w ith view  to the re la tive  sm a lle r im portance o f know ledge- vs. finance-re la ted  

factors as m otives fo r synd ication). W hilst our research hypothesis was based on 

the assum ption  that m ore know ledgeab le  VCs' would perce ive less uncerta inty, 

m aking them  less inclined to syndicate, we cou ldn 't actua lly  test th is assum ption 

because o f the nature o f our data. Thus, Lockett and W righ t's  find ings could be 

seen as fu rthe r p ro o f o f our own find ings not s im p ly  being 'a rte facts ', which 

m ight have nothing to do w ith the VCs' actual perception.

S im ilar a rgum ents can also be made with view  to the find ings from  the study by 

M an igart et al. (2004), which fo llow s a s im ila r approach as the study by Lockett 

and W righ t (1999, 2001) and which also com es to s im ila r conc lus ions in that it 

shows a dom inance  o f finance-re la ted  m otives for synd ica tion  over know ledge- 

related m otives. But in add ition, th is study a lso show s that VCs who are more 

specia lized  w ith  v iew  to a certa in  industry  (se lf-sta ted  spec ia liza tion ) do not 

perce ive ga in ing  access to partners ' know ledge fo r reasons of deal se lection to 

be an im portant m otive to syndicate

Thus, w ith a v iew  to the ex isting literature on the role o f VC s' know ledge as a 

m otive for synd ica tion , our study seem s m ost c lose ly  re lated to that by Hopp 

and R ieder (2004). These  authors d ifferentia te between VCs on the basis o f their 

p rev ious investm en ts  (overa ll, but not w ith v iew  to a pa rticu la r industry), and 

they find that m ore experienced  VCs have a low er synd ication  ratio (proportion 

o f synd ica ted  to unsynd ica ted  investm ents). As ou tlined  before, the au thors 

them se lves point out that the results o f the ir study - a working paper in progress 

- have to be taken  w ith  som e cau tion , fo r in s tance , w ith  a v iew  to the
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synd ication  ratio tha t cou ld  be im precise  and biased. But notw ithstand ing  those 

defic iencies, it is in teresting  that th is  study also finds ind ica tions fo r a negative 

relation between the VCs' s ize and the VCs' synd ication  ratio. Th is seem s clearly  

in line w ith ou r own find ings, a lthough  ou r study a lso show s tha t th is  negative 

re la tion  is even  m ore  p ronou n ced  fo r the  m ore spe c if ic  p ro x ie s  fo r  V C s ' 

knowledge.

In th is context, it shou ld  a lso be noted that both our study and that by Hopp and 

R ieder (2004) are un ique  in that they  p rov ide fu rthe r in s igh ts  into the VCs' 

decis ion not to synd icate . As m entioned above, the genera l lite ra tu re  on inter- 

o rgan izationa l co llabora tion  has noted that co llabora tion  en ta ils  po ten tia l costs 

as well as benefits  to the partic ipan t. For exam ple, these costs m ight take the 

fo rm  o f o p p o rtu n is t ic  b eh av io u r, th e  poss ib le  loss  o f c r it ic a l p ro p r ie ta ry  

in form ation, and, last but not least, revenue sharing (e.g. Doz, 1996; Gulati et 

al., 1994; Kugut, 1989; Ham el, 1991; Ham el et al., 1989; Hsu, 2003; Porter, 

1990). Consequently , an organ iza tion 's  decision to co llabora te  or to synd ica te  is 

like ly to be the ou tcom e o f a benefit-risk  trade-off. However, prev ious research 

in venture capita l has to ta lly  neg lected th is issue. Som e scho lars acknow ledge its 

likely re levance (e.g. Kap lan  & S trom berg, 2002, 2003; Lerner, 1994; S te ie r & 

Greenwood, 1995; W righ t &  Lockett, 2003), but w ith the exception  o f Hopp and 

R ieder (2004) no em p ir ica l s tudy  has exp lic it ly  exam ined  the  ro le  o f V C s ' 

know ledge as a m otive for not synd icating an investm ent.

In sum , the m ain  fin d ing s  o f ou r study overa ll seem  in line w ith the ex isting  

lite ra tu re  th a t sug g es ts  som e re la tion  betw een  V C s ' k n ow ledge  and V C s ' 

synd ication  behaviour. How ever, our study adds to th is lite ra tu re  by presenting 

one o f the few  em p irica l exam inations o f the im pact o f VCs' know ledge on the ir 

p ro pens ity  to syn d ica te . O u r s tudy  a lso  adds to th is  sm a ll l ite ra tu re  by 

m easuring VCs' know ledge in a m uch m ore fine-gra ined way than e lsewhere. As 

we have show n, not all p rox ies  used in the ex isting  lite ra tu re  are (equa lly ) 

su itab le for an exam ination  o f the im pact o f VC s' know ledge on the ir synd ication  

behaviour. W hat rea lly  seem s to coun t is how well m atched the VCs' know ledge 

is w ith respect to the  p a rticu la r  investm en t oppo rtun ity  under cons ide ra tion . 

Finally our study a lso adds to the literature in that it exam ines and dem onstra tes 

the role o f V C s ' know ledge  as a m otive  for not synd ica ting  an investm ent. In 

com b ination  w ith p rev iou s  s tud ies  tha t exam ine  the pe rcep tion s  o f VCs, our 

study suggests that the VCs' synd ication  decision could in fact be a consequence 

of the VC 's a sse ssm en t o f the  trad e -o ff between the benefits  and risks/costs  

assoc ia ted  w ith synd ica tion . The  m ore va luab le  a VC 's know ledge  is, the less 

likely he is to incur the potentia l risks or costs associated w ith syndication.
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Additional findings

Besides the m ain  fin d ing s  on the ro le  o f VC  know ledge  in the  dec is ion  to 

synd icate, our study a lso generates a num ber of add itiona l find ings that can be 

re la ted  to the  ex isting  lite ratu re . S ince they are not the m ain  focus o f our 

research, we shall not d iscuss these additional find ings in detail but just h igh light 

the m ost notew orthy elem ents.

To start w ith, it is worth  m ention ing that our study, in line w ith much previous 

research, c lea rly  show s the com m onness o f synd ica tion  in the venture  capita l 

context. Spec ifica lly , our find ing that abou t 60%  o f all rounds, and more than 

80%  o f all investm en ts, are synd ica ted  c lose ly  resem b les  the find ings  from  

previous stud ies, both inside and outside o f the biotech sector (e.g. Hochberg et 

a l., 2004; M an igart et a l., 2004; Sorenson & S tuart, 2001; W righ t & Lockett, 

2003). Thus, ou r fin d ing s  do not seem  to be on ly a resu lt o f ou r pa rticu la r 

industry focus.

Equa lly  im portan t to m ention  is tha t our study ind ica tes  -  in line w ith som e 

previous research  -  tha t the VCs' synd ication  decis ion is re lated to a variety  o f 

facto rs , o f w h ich  V C s ' know ledge  is but one. In the em p ir ica l ana lys is  we 

contro lled  fo r  severa l context-, finance-, venture- and VC -re la ted  factors, and 

found a num ber o f them  to be s ign ificantly  related to syndication

Th is  fa c t is in lin e  w ith  the  g ene ra l lite ra tu re  on in te r-o rg a n iz a t io n a l 

co llaboration , wh ich show s that co llaboration  not on ly serves to gain access to 

m iss ing/com p lem entary  resources and skills (e.g. Kogut et al., 1995; M itchell & 

S ingh, 1992; Gulati, 1998; Ham el & Prahalad, 1990; Teece, 1988), but also to 

a tta in  e con om ie s  o f sca le  (e.g. G om es-C asse res , 1994), o r to overcom e 

env ironm enta l uncerta in ty  (e.g. D iM aggio & Powell, 1983; Hannan & Freem an, 

1989).

In th is context, it shou ld  be m entioned that we found finance-re la ted  factors to 

be m ore strong ly  related to synd ication, and expla in  m ore o f the variab ility  found 

in synd ica tion , than  know ledge -re la ted  aspects . T h is  is in line  w ith those 

theore tica l a rgum en ts  and em p irica l find ings em phas is ing  financia l m otives - 

such as cap ita l constra in ts  and/or portfo lio  d ivers ifica tion  - for synd ication  (e.g. 

Lockett &  W right, 1999, 2001; M an igart et a I., 2004; Sah lm an, 1990; W right & 

Robbie, 1998).

But a lso ou r fin d ing s  regard ing  the ven tu re-re la ted  contro l va riab les  prov ide 

fu rth e r  su p p o rt fo r  ex is t in g  lite ra tu re  th a t em p h a s iz e s  the  ro le  o f the 

r isk /unce rta in ty  assoc ia ted  w ith the particu la r investm en t opportun ity  when it
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com es to synd ica tion . For in stance , as a lready  suggested  by som e prev ious 

literature, we find a strong pos itive  re la tion  between synd ica tion  and venture- 

related variab les such as 'ea rly -s tage  investm ent' and 'firs t investm en t by a VC 

in the ventu re ', w h ich  a rguab ly  cap tu re  h igh -risk  inves tm en t scena rio s  (e.g. 

Bygrave, 1987, 1988; Lerner, 1994)

Interesting ly  though , in th is  context, we don 't find a pos itive  re la tion  between 

synd ica tion  and 'f irs t  round  in ves tm en t' th a t had been suggested  by som e 

p rev iou s  lite ra tu re  (e .g . Le rne r, 1994). In stead , we find  th a t f ir s t  round 

investm ents are s ign ifican tly  but negative ly  related to syndication.

One p laus ib le  exp lana tion  fo r th is  find ing  m ight have to do w ith the financia l 

characteristics o f firs t round investm ents. Indeed, a lthough not shown here, first 

round in ve s tm en ts  a re  on ave rage  con s id e rab ly  sm a lle r  than  la te r  round 

investm ents (spec ifica lly , the average  round am ount is abou t $4 .9M io  in first 

rounds but $6 .7M io  in la te r rounds; and the d iffe ren ce  is even m ore ev iden t 

when looking at firs t round investm ents in early-stage  ventures, wh ich present 

the m ajority o f the first round investm ents in our sam ple). Therefore, and taking 

into account the apparen t s ign ificance  o f finance-re la ted  facto rs  fo r synd ication, 

it seem s p lausib le  to assum e that first round investm ents are negative ly  related 

to synd ica tion  because  they  invo lve  a re la tive ly  sm a lle r f inanc ia l risk for the 

investor.

Another or add itiona l po ss ib le  exp lana tion  fo r the unexpected  find ing  o f less 

syndication in first rounds could be that VCs genera lly  want to have a first-m over 

advantage, getting  cheap  equ ity  stakes and correspond ing ly  m ore contro l in the 

ventures they finance . Th is  is m ost like ly to be the case when investing  in first 

rounds of ventures.

In sum, our fin d ings  p rov ide  support fo r the lite ra tu re  on in te r-o rgan iza tiona l 

co llaboration  in genera l, wh ich  em phas izes that co llabora tion  is a trade -o ff the 

bene fits  and r isks o f w h ich  have to be ca re fu lly  w e ighed  in the  p a rticu la r  

s ituation; and they p rov ide  suppo rt fo r both 'm ain  stream s' o f ex tan t venture  

capita l lite ra tu re  on synd ication: w h ilst finance-re la ted  m otives seem  to play a 

dom inant for synd ica tion , know ledge-re la ted  m otives are im portan t neverthe less 

- and they are the m ore im portant the more specia lized the VCs' know ledge is.

F.VI.3. Limitations and future research

A lthough  ou r f in d in g s  p ro v id e  ove ra ll suppo rt fo r  ou r h ypo th es is , severa l 

lim ita tions o f ou r research  des ign  p revent us from  draw ing  too fa r-reach ing  

conclusions.

228



Sven Remer - Smart Money September 2005

In the fo llow ing  we h igh ligh t som e of those lim ita tions specific  to our tests of 

Hypothesis 1, a lso to d irect fu ture research in th is pa rticu la r area. However, at 

th is  point, the  reade r is a lso referred to ou r syn thes is  C hap te r J, where we 

d iscuss the m ore genera l lim itations of our approach affecting the analyses o f all 

three hypotheses.

Units of analysis

To begin w ith, o f possib le constra in t o f our (m ain) ana lysis concerns the possible 

non-independence of some observations in our sample. As a lready discussed in 

m ore detail above (in the m ethodology section of the curren t chapter, and also 

in the se c tion  on 'sam p lin g  and da ta ' in C h ap te r  E), the  poo ling  o f all 

investm ents in ou r sam p le  (w hether or not they invo lve  the sam e VCs and/or 

ventures) could introduce som e bias in our findings.

For instance, it m igh t be tha t (VC) firm -spec ific  e ffects, o ther than the VCs' 

know ledge, im pact the VCs' synd ication  decis ion. Into th is  d irection  also point 

the  fin d ing  fo r  ou r con tro l v a riab le  fo r the V C s ' 'p e rcen tag e  o f p rev iously  

synd icated b iotech deals', which turned out to be s ign ifican tly  pos itive ly  related 

to the synd ica tion  o f the foca l investm ent. In o th e r w ords, a VC who had 

prev iously  synd icated  b iotech deals is m ore like ly to synd icate  the current deal. 

We have a lready d iscussed the lim itations o f th is contro l variab le  before and we 

will com e to it again fu rther below  when d iscussing the lim ita tions of our control 

variab les. At th is stage, it should just be m entioned that we acknow ledge that 

there  m ight be m ore firm -spec ific  e ffects that we have not contro lled  for, and 

that m ight introduce additional bias into our findings.

Thus, to deve lop  a fee ling  for th is potentia l bias and to check the robustness of 

our find ings, we conducted  several add itiona l tests on sub-sam p les (i.e. first or 

la st rounds  on ly ), w h ich  pa rtly  or com p le te ly  e lim in a ted  po ten tia l b iases 

resu lting  from  n on - in d ep en d en t ob se rva tion s. The se  te s ts  resu lted  in very 

sim ilar find ings w ith respect to our theoretica l variab les as did our main analysis, 

and th e re fo re  seem  to p rove the robustness  o f ou r fin d ings  from  the main 

analysis across d ifferent samples.

Neverthe less, we are aware that those additional ana lyses involve other possib le 

prob lem s, such as sam p le  se lection  bias. As a consequence , fu tu re  research 

m ight try to deal w ith the issue o f potentia l non-independence  in ou r data in a 

m ore sop h is t ica ted  m anner, fo r in s tance , w ith a Pane l data ana ly s is  tha t 

observes the synd ication  behav iour o f ind ividual VCs over tim e to find out about 

possib le add itional firm -specific  effects.
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However, it shou ld  be m entioned  that a lso th is approach  wou ld be not w ithout 

prob lem s. Spec ifica lly , ou r data wou ld resu lt in a very unba lanced  Panel, with 

m any firm s en tering  on ly  w ith one s ing le  observation  ( investm ent) and m any 

o ther firm s en tering  w ith m any observa tions ( investm ents). Furtherm ore , also 

the tim e-in te rva ls  betw een  obse rva tion s  would be very uneven, because  VCs 

don't make investm ents th roughout the year but not in regu lar intervals.

Dependent variables

Another possib le  lim itation  o f ou r study concerns its dependent variable. In our 

analysis, we look a t the re la tion  between VCs' know ledge and V C s ' dec is ion  to 

synd ica te , o r not to synd ica te , in genera l; and we find th a t such a re la tion  

exists.

However, as som e prev ious research  suggests, the VCs' m otives for synd ication  

m ight be d iffe ren t when it com es to e ithe r synd icating  out or synd icating  into a 

deal (Lockett &  W right, 1999, 2001). Th is  m ight a lso a ffe ct the  im portance  of 

know ledge (or the lack thereof) as a m otive for the synd ication decision.

For instance , ou r m ain  p ropos ition  was tha t a know ledgeab le  VC  shou ld  be 

re luctant to synd ica te  (out) an investm ent because he should be con fiden t in his 

in itia l in ves tm en t d ec is ion  an d /o r in h is capab ility  to p rov ide  the  re levan t 

m on ito ring/support se rv ices  to ensure a successfu l ou tcom e o f the investm ent. 

This, in turn, m ight m ake him  less w illing to share the potentia l pro fits from  the 

investm en t and to incur the poten tia l costs/r isks  o f synd ica tion . O u r find ings 

suggest that th is  is the case in genera l. But it seem s p laus ib le  to assum e that 

even a know ledgeab le  VC  shou ld  be happy to jo in  an ex ist ing  synd ica te  o f 

ignorant VCs if he fee ls -  based on his own judgem ent/due d iligence  -  that it is 

a prom ising opportun ity.

As such, it m igh t well be that d iffe rences ex ist regard ing  the re la tion  between 

VCs' know ledge and the dec is ions to synd icate  in or out an investm ent. For our 

la rge sam p le  ana ly s is  we did not have the re levan t in fo rm ation  to te st th is  

possib ility. Future research  that d iffe ren tia tes between synd ica ting  in and out a 

deal, therefore, m ight reveal som e additional insights on th is issue.

However, it shou ld  a lso  be re fe rred  to ou r case s tud ies in C hap te r I, which 

provide som e add itiona l ins ights in th is context.

Control variables

Yet another poss ib le  lim ita tion  o f ou r ana lys is  concerns the control variables. 

Here, the overall low  pred ictive  pow er o f our m odels suggests that the variab les
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included in our base line m odel m ight be insuffic ien t and/or there m ight be many 

more factors of likely relevance.

For instance, w ith v iew  to the context-related controls in our baseline model, we 

realise tha t the annual changes in the num bers of VCs provid ing venture capital 

and/or of b iotech ventures receiv ing venture capita l are rather crude proxies for 

the actual num bers o f VCs poten tia lly  being w illing  to p rov ide venture  capita l 

and /o r b io tech  ven tu res  look ing fo r ven tu re  cap ita l: we on ly  observe  those 

VCs/b io tech  ventu res tha t actua lly  invest/rece ive venture  cap ita l, but we don 't 

know how m any VCs/ventu res would have liked to invest/rece ive venture capital 

-  a lthough  the  la tte r  m igh t a lso  im pact the V C s ' syn d ica t ion  behav iou r. 

There fore , w h ils t we be lieve that our con text-re la ted  contro l variab les provide 

som e reasonab le first im pression of what is going on in the m arkets, it is obvious 

tha t we cann o t d raw  fa r-reach ing  conc lu s ions  regard ing  po ten tia lly  re levan t 

con text-re la ted  issues such as com petition  between VCs or possib le  deal-flow . 

For th is purpose, it m ight be in teresting , fo r instance, to a lso contro l fo r the 

im pact o f add itiona l externa l events (e.g. 'announcem ent of the com pletion  of 

the hum an genom e pro ject' or 'p roduct p rob lem s/scanda ls in the pharm aceutica l 

industry ') as add itiona l factors o f potentia l re levance for VCs activ ity, includ ing 

VCs' syndication.

S im ilarly, a lso som e o f our VC-related controls are lim ited to som e degree. For 

instance, since our sam ple is c learly  dom inated by US VCs, a dum m y variab le for 

US VCs a lone m ight be considered insu ffic ien t to capture  the potentia l variance 

in the syn d ica t ion  b eh av iou r o f VCs from  d iffe ren t na tions. M ore severe , 

however, m ight be the lim ita tion  of the variab le  capturing  proportion  of a VC 's 

p rev iously  synd ica ted  deals. W ith v iew  to th is  va riab le  we ce rta in ly  have to 

caution abou t fa r-reach ing  conclusions. First, th is is because th is variab le is only 

based on p rev iou s  b io tech  dea ls, but it does not take  in to  accoun t a VC 's 

synd ica tion  h is to ry  in non-b io tech  deals. Fu rtherm ore , th is  variab le  does not 

cons ide r p rev ious synd ica tions  between certa in  pairs o f VCs -  a lthough som e 

previous research ind icates that a VC's prior experience w ith a particu lar partner 

m ight in fluence his future syndication behaviour.

Finally, there  are a lso lim ita tions w ith v iew  to ou r finance-related controls. For 

instance, w h ilst our ana lys is  suggests that finance-re la ted  aspects could present 

an im p o rtan t m o tive  fo r  synd ica tion  ove ra ll, we cann o t d raw  any fu rthe r 

conc lus ions abou t w h ich, if any, finance-re la ted  m otive  fo r synd ica tion  -  e.g. 

cap ita l con s tra in ts  o r po rtfo lio  d ive rs if ica tion  - tha t has been suggested  by 

previous lite ratu re  m ight be m ore dom inant. On the one hand th is is because we
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don 't have in fo rm ation  in ou r data about the actua l funds ava ilab le  to a VC at 

the tim e of an in ves tm en t -  wh ich  wou ld be necessary  to exam ine  poten tia l 

financia l constra in ts. On the o ther hand, th is is because ou r va riab le  're la tive  

deal s ize ' is based on a s im p le  d iv is ion  o f the total round am ount by the num ber 

o f VCs partic ipa ting  in a round. W h ils t we assum e tha t th is  is a fa ir  approach  

because it seem s un like ly  that d iffe ren t VCs in a synd ica te  m ake very d iffe ren t 

financia l con tribu tions to a deal, th is m ight neverthe less be the case -  rendering 

our 're lative dea l' size a ra ther im precise measure.

In th is con text it shou ld  be em phasized  again, tha t the focus o f ou r p ro ject was 

not to model all the facto rs  o f possib le  im pact on the VCs' synd ication  behaviour. 

W hat we were m ain ly  in te rested  in was the role o f VCs' know ledge in the VCs' 

decision to synd ica te  or not to synd ica te  an investm ent. From  th is perspective, 

we feel confiden t, tha t our m ain find ings are m eaningfu l in that they show  that 

VCs' know ledge is re la ted to VCs' synd ication  decision even when contro lling  for 

a num ber of variab les that seem  much m ore strong ly related to syndication.

Neverthe less, we acknow ledge  the possib ility  that ou r m ode ls -  inc lud ing  the ir 

p red ic tive  pow er and g en e ra liza b ility  - m ight be im proved  in fu tu re  s tud ies 

inc lud ing  add it io n a l an d /o r  m ore re fined  con tro l v a r iab le s  than  have been 

available to us.

Causality

Another issue that needs to be addressed with respect to our study concerns the 

causality o f the re la tion  o f the identified  re lation between VCs' know ledge and 

syndication decision, and the validity o f our theoretical variab les in th is context.

The assum ption  underly ing  ou r hypothes is  was tha t m ore know ledgeab le  VCs 

shou ld  be m ore  c o n fid e n t in h is ow n a b ilit ie s  to re a lis t ic a lly  a sse ss  and 

subsequently  m anage an investm ent. Thus, he should perce ive less uncerta in ty  

to be assoc ia ted  w ith an investm en t opportun ity , and there fo re  shou ld  be less 

inclined to incur the possib le  risk/cost o f syndication.

Flowever, one m ight a lso argue that m ore know ledgeab le  VCs (accord ing  to our 

defin ition) are in fact those  w ith deeper pockets -  because the ir track  record of 

prev ious investm en ts  m igh t m ake it eas ie r fo r them  to a ttra ct (la rger) funds 

from  investors. If tha t was the case, the m ore know ledgeab le  VCs' re luctance to 

synd icate investm ents m ight be less a consequence o f the ir greater con fidence in 

the ir own ab ilities but m ore o f the ir reduced need to spread financia l risk and/or 

to obtain add itional financia l resources from  syndicate partners.
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In th is  con tex t, we note tha t we found a nega tive  re la tion  betw een  VCs' 

know ledge  and V C s ' p ropens ity  to synd ica te  even  con tro llin g  fo r financ ia l 

aspects, in c lu d ing  the  abso lu te  deal s ize  and the dea l s ize  o f the cu rren t 

investm ent re lative to the VCs' average previous deal sizes.

Furtherm ore, if the VC s' num ber of previous investm ents wou ld m erely capture 

financia l- and not know ledge-re la ted  aspects, we would not expect to find what 

we have found , nam ely  tha t d iffe ren t types o f p rev iou s  investm en ts  to be 

d iffe ren tly  re la ted  to the VCs' p ropensity  to synd ica te , and tha t the negative 

re la tion  betw een  synd ica tion  and the know ledge prox ies proposed is the more 

p ronounced  (n ega tive ) the be tte r the m atch  be tw een  know ledge  and the 

investm en t ven tu re  under cons ide ra tion . All that shou ld  m atte r is how m any 

investm ents a VC had previously made, but not into what types of ventures, and 

how closely related those ventures were to the venture now under consideration.

Th is, toge the r w ith the find ings from  prev ious stud ies that d irectly  asked VCs 

about the ir m otives fo r synd ication  (and that found at least som e ev idence that 

know ledge-re la ted  facto rs  can play a role as m otives fo r synd ica tion  over and 

above finance-re la ted  factors), m akes us con fiden t that the re la tion  we find is 

indeed due to d iffe rences in VCs' know ledge and not ju s t to d ifferences in VC s' 

financia l characteristics, and that our proxies indeed capture what they intend to 

capture, nam ely the d ifferent levels and types of VCs' know ledge.

Neverthe less, we acknow ledge that due to the nature o f the data availab le to us, 

we cou ld  no t fu lly  se p a ra te  know ledge - and fin a n ce -re la te d  m o tives  fo r 

synd ication . O ur finance-re la ted  contro l variab les are too im precise  to capture 

the funds actua lly  ava ilab le  to a VC at the tim e of an investm ent. Furtherm ore, 

we on ly con tro lled  fo r finance-re la ted  aspects  but we did not exam ine  like ly 

interrelation effects between finance- and know ledge related factors.

As such, we can conc lude  that, on average, know ledge-re la ted  m otives play a 

role for the synd ica tion  dec is ion . But it seem s p laus ib le  to assum e that the 

actual im pact o f VC s ' know ledge for th is  dec is ion  varies  when in teracted with 

V C s ' fin an c ia l cha ra cte ris t ics . For instance, one m ight assum e that a cash- 

deprived expert VC is m ore inclined to synd icate  -  fo r financia l reasons -  than 

his cash-rich expert colleague.

Thus, we recom m end future research in th is area to look into m ore detail at the 

im pact o f the funds actua lly  ava ilab le  to a VC at the tim e o f the synd ication  

decision, and to exam ine the interaction effects o f both finance- and know ledge- 

related factors.
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Implications

Finally, a com m ent on the im p lica tions o f our study: we acknow ledge  that our 

find ings are o f academ ic ra ther than practical nature.

This is for several reasons.

To begin  w ith , as a lre ady  h igh lig h ted  above, ou r m ode ls  sug g es t th a t our 

theoretical variab les have on ly a very lim ited exp lanatory power.

Fu rthe rm ore , ou r a n a ly s is  does not p rov ide  any fu rth e r  in s ig h ts  in to  the 

p e rfo rm ance - im p lica tion s  o f synd ica tion , and a lso not into the  ro le  the  VCs' 

know ledge plays in th is context.

For instance, one m igh t expec t th a t if m ore know ledgeab le  VCs tend not to 

synd icate , the average  know ledge  o f the synd ica tes m ight be re la tive ly  low er 

than that o f lone investors. Th is, in turn, m ight have im p lica tions fo r both the 

VCs' investm ent approach  and the perform ance o f VCs' investm ents.

We w ill deal w ith these  aspects, to som e exten t, in the next tw o chapters. 

However, we be lieve  the re  is m uch m ore w ork  to be done on th is  a spect in 

future research.
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CHAPTER G: VCS' KNOWLEDGE & STAGING OF DEALS

G.I. Introduction

It will be recalled that the gu id ing question of our pro ject is: W hat role does VCs' 

know ledge play in the financing  o f en trepreneuria l h igh-tech ventures; and, how 

does this know ledge affect the ir investm ent approach and perform ance?

In the p rev iou s  chap te r, we found tha t one d is t in c t ive  fea tu re  o f the VC  s' 

investm ent approach , the synd ication  decis ion, is indeed em p ir ica lly  in fluenced 

by VCs' know ledge.

H ow ever, syn d ica t ion  is ju s t  one o f seve ra l d is t in c t fea tu re s  in the VC s' 

in v e s tm en t a p p ro a ch , w h ich  all cou ld  be im pacted  by V C s ' know ledge . 

Furtherm ore, when being interested in the relation between VCs' know ledge and 

VCs' investm en t approach , a VC 's decis ion  to synd ica te , or not, a rguab ly  is a 

special case in that there  it is the ind ividual VC 's know ledge (or the lack thereof) 

that is o f re levance. But once a VC decides to synd icate an investm ent, it will not 

ju s t be his own know ledge anym ore that is re levant for the subsequent steps o f 

the investm ent process, but the syndicate 's know ledge.

There fore , in th is chapter, we exam ine em p irica lly  ano the r fea tu re  o f the VCs' 

investm ent approach, nam ely the staging decision.

An infusion o f venture capita l is said to be staged if the provision is made not in 

one but in severa l d istinct tranches or 'rounds', often cond itiona l on the venture 

m eeting som e w ell-de fined  progressiona l 'm ilestones'. Such stages may or may 

not involve the sam e VCs or the same syndicates of V C s.159

Our cho ice  o f s tag ing  as a fea tu re  of VCs investm en t approach  has two main 

m otivators: a) stag ing  is a secu la rly  com m on and im po rtan t fea tu re  in the 169

169 In this context, Kaplan and Stroemberg (2002, 2003) point out that one can distinguish between 
two different forms of staging: ex ante (or within-round) and ex post (or between-round) staging. In 
an ex ante staged deal, part of the VC's funding that is committed upfront is contingent on non- 
/financial performance/milestones. However, the authors note, although many VC financings are not 
explicitly staged ex ante, most of them are implicitly staged ex post, in the sense that even when all 
the committed funding in the round is released (immediately or 'ex ante'), in most cases, future 
financing will be needed - in additional rounds ('ex post') to support the venture until the IPO. 
Therefore, unless stated otherwise, in the following, we use the term 'staging' to refer to 'ex post' 
staging; and we measure the intensity of staging in terms of the 'round- length ', i.e. the time 
between the beginning of one round and the beginning of the next, where a shorter round-length is 
understood as more intense staging.
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ven tu re  cap ita l in v e s tm en t p rocess , and b) s tag ing  is not w ell researched  

em pirically, particu larly  w ith respect to VCs' know ledge.

There  is cons ide rab le  anecdo ta l ev idence of the im portance and com m onness of 

stag ing in VC  in ves tm en ts  (e.g. Gorm an & Sah lm an, 1989; G om pers, 1995; 

Gom pers & Lerner, 1999; Kaplan & Strom berg, 2002, 2003).

Sah lm an (1990: 506-507), fo r instance , exp la in s the ra tiona le  o f s tag ing  as 

follows:

The most important mechanism for controlling the venture is staging the 

infusion of capital [...]. Each company begins life knowing that it has only 

enough capital to reach the next stage. By staging capital the venture 

capitalists preserve the right to abandon the project whose prospects look 

dim. The right to abandon is essential because an entrepreneur will almost 

never stop investing in a failing project as long as others are providing 

capital. [...] Misuse of capital is very costly to venture capitalists but not 

necessarily to management. To encourage managers to conserve capital, 

venture capital firms apply strong sanctions if it is misused. These sanctions 

ordinarily take two basic forms. First, increased capital requirements 

invariably dilute management's equity share at an increasingly punitive rate. 

Second, the staged investment process enables venture capital firms to shut 

down operations completely. The credible threat to abandon a venture, even 

when it might be economically viable, is the key to the relationship between 

the entrepreneur and the venture capitalist [...]. By denying capital, the 

venture capitalist also signals other capital suppliers that the company in 

question is a bad investment risk'.

Sahlm an fu rthe r notes th a t the seem ing ly  Irrational act o f shu tting  down an 

econom ica lly  v iab le  en tity  is rationa l when v iewed from  the perspective  o f the 

ventu re  cap ita lis t con fron ted  w ith a llo ca ting  tim e and cap ita l am ong various 

pro jects (i.e. am ongst a portfo lio  o f projects): a lthough the ind iv idua l com pany 

m ay be econom ica lly  v iab le , the return on tim e and cap ita l to the ind iv idua l 

venture cap ita list is less than the opportun ity  cost, which is why the venture is 

te rm ina ted . A t the  sam e tim e  Sah lm an  (1990: 506-507) a lso  p rov ide  an 

exp lanation why en trep reneu rs  accept the staged capita l process: 'because  they 

u sua lly  have g rea t con fid en ce  in th e ir  own ab ilit ie s  to m eet ta rge ts . They  

understand that if they m eet those goals, they will end up owning a s ign ifican tly  

la rger share o f the com pany  than if they  had ins isted  on rece iv ing  all o f the 

capital up front'.

C onsequen tly , G om pe rs  and Le rne r (1999: 139) a rgue th a t 's taged  cap ita l 

in fusions are the m ost po ten t contro l m echan ism  a VC can em p loy ', and 'th is

236



Sven Remer - Smart Money September 2005

te chn ique  p lays a c rit ica l ro le in con tro llin g  po ten tia l con flic ts  betw een  the 

entrepreneuria l team  and investors' (Gom pers &  Lerner, 2001: 47).

G iven the above m otivation, it is not surprising that the staging o f investm ents is 

very w idespread in the venture capital industry. Gom pers and Lerner (1999), for 

instance, find in a random  sam ple o f 794 ventures from  various industries that 

the average num ber of rounds received per venture was about 2.7.

Our own data for the b iotech industry also show s stag ing to be very com m on. 

F igure E-3 c) in the  'e xp lo ra to ry  ove rv iew ' over ou r data, C hap te r E.b, for 

exam ple, show s that m ore than half of the ventures in our sam ple received two 

or m ore rounds o f fund ing . The average  com pany  has abou t 3 rounds of 

investm en t, each  invo lv ing  abou t 3 VCs on average . Look ing  at the  tim e 

d im ension  we find that on average ventures in ou r sam p le  rece ive a round of 

funding every 445 days (median: 313 days).170

However, w h ilst there  is little doubt about the com m onness o f stag ing in venture 

cap ita l at the  agg rega te  level, the phenom enon  o f s tag ing , and the facto rs  

in fluencing stag ing  are not well researched em pirica lly . Th is especia lly  concerns 

the role VCs' know ledge plays for the ir staging decisions.

Bergem ann and Hege (1998: 705), fo r instance, deve lop  a dynam ic principal- 

agen t fram ew o rk  fo r  the s tag ing  o f v en tu re  cap ita l in v e s tm en t in wh ich  

asym m etric  in form ation  and VC learning play a central role. They  note that 'one 

o f the m ost cha lleng ing  prob lem s in venture financing  is to determ ine when to 

re lease funds for continued  deve lopm ent and when to abandon a project'. The 

sam e authors a lso po in t out that 'su rpris ing ly , the dynam ic in teraction  o f both 

aspects  [the fin an c ing  dec is ion  and the acqu is it ion  o f in fo rm ation  abou t the 

investm ent project] has received little attention in the literature'.

S im ila rly , Le rn e r (1998: 736), in an em p ir ic is t s tudy , a rgues  tha t staged 

financing , as 'one  o f the m ost im portan t m echan ism s tha t ven tu re  cap ita lists  

em p loy  to con tro l en trep reneu rs  [is] an issue tha t su re ly  deserves  g rea ter 

theoretica l and em pirica l attention '. The sam e author continues: 'to be sure, the 

en trepreneuria l setting is not the on ly one where pro jects can be continued long 

a fte r they  would ra tiona lly  be term inated. The popu la r business press and the

170 Here, it must be mentioned that a considerable number of our sample ventures have only been 
founded recently, during the pre-2000 high-tech Bubble. Although many of those ventures might not 
be viable in the long-term, one might expect many others to receive further rounds, once the 
markets become more bullish again. This, in turn, would increase the average number of rounds 
received by the ventures in our sample.
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organ iza tion  b eh av io u r lite ra tu re  p re sen t num erous exam p le s  o f co rpo ra te  

investm en ts, w h ich  becom e very  d iff icu lt to term inate.... A m ore in ten s ive  

exam ination  o f the p rob lem  o f the ine ffic ien t continuance o f pro jects, and o f the 

ways in which th is issue can be addressed in both en trepreneuria l and corporate 

se ttings, is a r ipe  area fo r  fu tu re  research  by fin an c ia l and o rgan iza tiona l 

econom ists'.

The above c lea rly  suggests  that the VCs' know ledge (in fo rm ation) m ay play an 

im portan t role in th e ir  dec is ion  to stage an investm ent. How ever, th is  aspect 

apparently  has been large ly  neg lected  in the lite ratu re  so far. S che rtle r (2000: 

18), for instance, points out:

'The staging of capital infusions is sufficiently explained by various incentives 

problems, such as entrepreneur' hold-up behaviour or double-sided moral 

hazard problems [...] further research on venture capital [...] should pursue 

the following direction: how does the experience and expertise of venture 

capitalists affect the contractual arrangement between them and the 

entrepreneurs? This experience and expertise may differ due to exogenous 

characteristics but also due to their specific technological knowledge 

accumulated over time. [...] Therefore, it might matter whether an 

experienced or a relatively inexperienced venture capitalists signs a venture 

capital contract with an entrepreneur'.

In sum, a lthough there  is p lenty o f anecdota l ev idence suggesting  the re levance 

o f s tag ing  to the  V C s ' in ves tm en t approach , the academ ic  lite ra tu re  -  both 

theoretica l and em p irica l - on VC stag ing is lim ited. In particu la r, no attem pts 

have been m ade to exam ine  the ro le  o f V C s ' know ledge  in stag ing  at the 

em p ir ica l leve l. A b e tte r u nd e rstand ing  o f s tag ing  is h ow eve r lik e ly  to be 

im p o rta n t in u n d e rs ta n d in g  v e n tu re  c ap ita l in v e s tm e n t d e c is io n s  and 

perform ance.

In the fo llow ing  we th e re fo re  rev iew  the re levan t lite ra tu re , gu ided  by the 

question:

What role does VCs' knowledge play in the staging of their deals?

G.II. Literature review

G.II.l. Theoretical literature

The lim ited lite ratu re  on stag ing o f investm ents by VCs deals w ith stag ing e ither 

as part o f the VC 's con tract s tructu re  or as part o f the VCs' m on ito ring/contro l 

activ ities. If th is  lite ra tu re  is grounded in theory  at all, it is com m only  based on 

argum ents developed in p rincipa l-agent and related contracting theories.
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Here, one can broad ly  d istingu ish  two strands of lite ratu re . On the one hand, 

these are stud ies that deve lop  theoretica l argum ents w ith respect to stag ing in 

an informal way; and, on the other hand, these are stud ies that develop formal 

m odels o f staging.

G.II.l.a) Informal theoretical perspectives

In the in form al lite ra tu re  on staging, authors tend to o ffe r verba l rationa les for 

the role o f s tag ing  in ventu re  cap ita l investm ent w ithou t fo rm a lly  worked out 

models. These  rationa les m oreover are rarely accom pan ied  by deta iled em pirical 

tests (see references in our introduction to th is chapter). However, two studies - 

Gom pers (1995) and Kaplan and Strom berg (2002, 2003) - present noteworthy 

exceptions in that they not on ly develop argum ents (m ain ly based on principal- 

agent / contracting  theory) regard ing the factors like ly to in fluence the staging 

of investm ents, but a lso go on to test those pred ictions em p ir ica lly .171 We review 

the ir theoretica l argum ents next and the ir em pirical find ings later in the chapter.

Gom pers (1995) is interested in the relation between the agency risk associated 

w ith an investm ent and the corresponding VC deal structure, o f which staging is 

one aspect. In th is context, he argues that if asym m etric inform ation  and agency 

costs did not exist, the structu re  o f financing  would be very s im ple, and state- 

con tingen t con tracts  wou ld su ffice  to deal w ith the risk. However, sym m etric  

in form ation  does not exist; and, from  a p rin c ipa l-agen t perspective, the private 

benefits  o ccu rr ing  fo r  en trep reneu rs  from  m anag ing  th e ir  ven tu res  may not 

a lways be perfectly  corre lated  w ith shareho lders ' m onetary returns. W ith private 

in fo rm ation  en trep reneu rs  have, fo r exam p le, in cen tives  to con tinue  running 

p ro jec ts  they  know  have a nega tive  net p re sen t v a lu e .172 The re fo re , the 

asym m etric  in form ation  associated with start-up com pan ies should m ake project 

gove rnance  and m on ito ring  ex trem e ly  im portant: VCs m on ito r the ventu re 's  

p rog ress and if th ey  acqu ire  negative  in fo rm ation  abou t fu tu re  returns, the 

project should be cut o ff from  new financing.

171 Gompers' (1995) study was republished in Gompers and Lerner (1999) with some minor changes, 
which we refer to where relevant.

172 In this context, Gompers and Lerner (1999: 143) note: Tor example, a biotechnology company 
founder may choose to invest in a certain type of research that brings great recognition in the 
scientific community but proves less return for the venture capitalist than other projects. Similarly, 
because the entrepreneur's equity stakes are essentially call options, they have incentives to pursue 
high variance strategies'.
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At the sam e tim e, m on ito ring  incurs costs fo r the VC. If VCs cou ld  costless ly  

m onitor ventures, they would m on ito r and infuse cash continuously. In practice, 

the m onetary  costs o f conducting  due d iligence  aud its and genera ting  reports 

are cons ide rab le  and a lso  take  tim e away from  o ther VC  activ ities . Each tim e 

cap ita l is in fused, con tracts  are w ritten  and negotia ted, law yers are paid, and 

other associated costs are incurred (Gom pers & Lerner, 2001).

As a consequence, G om pers (1995) argues the m onitoring o f investm ents should 

be affected by a com b ination  o f expected returns and expected agency costs and 

m on itoring  costs. VCs w ill weigh up these  poten tia l costs and bene fits  at the 

margin when determ in ing  the ir m onitoring intensity. This, accord ing  to Gom pers 

(1995), exp la in s why fund ing  occu rs in d iscre te  stages: because m on ito ring  is 

costly  and cann o t be pe rfo rm ed  con tinuous ly , a VC p e r io d ica lly  checks  the 

p ro jec t's  s ta tu s  and p re se rve s  the  op tion  to abandon  it. M a jo r rev iew  o f 

progress, due d iligence, and the decision to continue fund ing are usua lly  done at 

the tim e of the refinancing.

Based on the above argum ents, Gom pers (1995) m akes a num ber o f pred ictions 

regarding the stag ing o f VCs' investm ents. To begin with, he argues, the relative 

va lue  o f m o n ito r in g  shou ld  be la rg e r  the la rg e r  the  lik e ly  in fo rm a tio n  

asym m etries and co rrespond ing  agency risks; and th is shou ld  becom e m an ifest 

in shorter duration o f a pa rticu la r round (a m etric fo r the intensity  o f m onitoring) 

and the deal s ize in a roun d .173 In th is context, he identifies a num ber o f factors 

o f like ly  re levance  to exp la in ing  round-leng th , such as the 'age /deve lopm en t 

stage o f the v en tu re ', th e  'n a tu re  o f the asse ts  in the v en tu re 's  indu stry ' 

(tang ib ility /specific ity) and the  future 'grow th  opportun ities  in th is industry ', and 

the 'liqu id ity  o f the VC m arke ts '.174

173 Similarly, Gompers and Lerner (2001: 48) argue: 'firms that fail to make milestones or have 
particularly big information gaps normally are put on a shorter leash. The time between evaluations 
decreases and the frequency of re-evaluation increases as the venture capitalists expects there to be 
greater potential conflicts with the entrepreneurs. For example, early-stage investments are usually 
associated with greater potential for disagreements between venture capitalists and entrepreneurs 
about the feasibility of continuing the operation. The motivations and goals of the venture capitalist 
and the entrepreneur are likely to be most at odds at this point in the company's development. As 
such most early-stage venture rounds are smaller and are intended to last for a shorter time than 
latter-stage investments'.

174 It should be noted here that the industry-related factors with possible influence on the VCs' 
staging decision proposed by Gompers (1995) will not be in the focus of our own empirical research, 
which looks at one particular industry, biotechnology.
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Build ing on the sam e argum ents, a lso Gom pers and Lerner (1999: 139) note: 

'the shorter the duration  o f an individual round of financing, the m ore frequently  

the venture cap ita lis t m onitors the en trepreneur's  p rogress and the g reater the 

need to ga ther in form ation . The role o f staged cap ita l in fusions is ana logous to 

that o f deb t in h igh ly  leveraged  transactions, keep ing the ow ner/m anager on 

'tight leash ' and reducing potential losses from  bad decisions'.

In the sam e vein, and a lso based on a p rin c ipa l-agen t perspective , Kaplan and 

S trom berg (2002) argue that agency risks are likely to p lay an im portant role for 

the contractua l design between VCs and investee ventures, includ ing the staging 

of deals. By p rov id ing  less fund ing in a g iven round, and hence shorten ing the 

tim e until the next financing  round, the VC increases the ab ility  to liqu idate the 

venture if perform ance is unsatis factory .175

As a consequence, Kaplan and Strom berg (2002) p red ict that stag ing should be 

re la ted  to  the  u n ce r ta in ty  a s so c ia te d  w ith  an in v e s tm e n t op p o rtu n ity . 

Specifica lly , the au thors argue that the re levant determ inant o f stag ing should 

be w hether o r not a venture  is a lready generating revenues, w hether or not an 

en trep reneu r has a lready  success fu lly  b rough t a p rev ious  ven tu re  to IPO  or 

acqu is ition), w hether or not the round is the first VC round in the venture, the 

ventu re 's  industry  long-term  debt ratio, and the ven tu re 's  pa rticu la r industria l 

secto r.176

At the sam e tim e, Kaplan and S trom berg (2002) a lso po in t ou t that in m ost 

em p irica l w ork  on agency  and in fo rm ation  p rob lem s in co rpo ra te  finance  no

175 In this context, Kaplan and Stroemberg (2002) note that financial contracting theory predicts 
that, particularly in situation of high uncertainty about the venture quality and founder ability, the 
investor should hold a debt-like claim. This is because debt-like claims provide him with seniority and 
the ability to take control and liquidate the venture when performance is bad. Based on this, the 
authors look at the staging of investments with a reference to theories that focus on debt and/or the 
allocation of liquidation rights (Hart & Moore, 1998). Those theories assume that entrepreneurs can 
steal or expropriate venture output, and, where venture cash flows/profits are not 
observable/verifiable/contractible, they suggest that the optimal financial contract is a debt-like 
claim in which 1) the entrepreneurs promises a fixed payment to the investor, and 2) the investor 
takes control of the projects and liquidates the assets if the payment is not made.

176 Again, it should be noted here that the industry-related factors with possible influence on the VCs' 
staging decision proposed by Kaplan and Stroemberg (2003) will not be in the focus of our own 
empirical research, which looks at one particular industry, biotechnology. With a view to the other - 
entrepreneur- and venture-related - factors suggested by the authors, we acknowledge that they are 
of possible relevance for the VCs' staging decision. Unfortunately though, in our own data, we have 
no information about these aspects.
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d istin ction  is m ade betw een  d iffe ren t types o f unce rta in ty  -  a lthough  these  

d iffe ren ces  m ay re su lt in d iffe ren t p red ic tions. In th is  con tex t, the au thors 

sugges t to d iffe re n t ia te  be tw een  a) internal uncertainty (e .g . re g a rd in g  

m anagem en t qua lity , p re v io u s  pe rfo rm ance , cap ita l at r isk), b) external 

uncertainty (e.g. regard ing  m arke t size, custom er adoption , com petition , ex it 

cond itions), and c) complexity uncertainty (e.g. regard ing  p roduct/techno logy  

and business m ode l/strategy).

In th is  context, the au thors  a rgue that in the case of in terna l uncerta in ty  the 

re levant in form ation is internal to the venture and there fore  the VC is m ore likely 

to be less in fo rm ed  than  the  en tre p ren eu r, -  g iv ing  r ise  to in fo rm a tion  

asym m etries and correspond ing  agency costs. In case of externa l uncerta in ty, in 

contrast, the re levan t in form ation  is external to the ventures and there fo re  it is 

more likely that the VCs and the entrepreneur are equally (un-) in fo rm ed .177

Based on the sam e theore tica l a rgum ents outlined above (but not d ifferen tia ting  

between d iffe ren t risk ca tegories) Kaplan and Strom berg (2003) p red ict -  in an 

o th e r paper - th a t s tag in g  shou ld  be im pacted  by a sp e cts  o f un ce rta in ty  

associated w ith an investm en t opportun ity , such as w hether or not a venture  is 

a lready  g ene ra tin g  revenues, w he the r or not an en tre p ren eu r has a lready  

successfu lly  b rough t a ven tu re  to IPO or acqu isition, the tim e s ince the first VC 

financing round, the deal s ize in the round, the venture 's  industry  size, vo la tility  

and long-term  debt ratio, as well as the venture 's fixed assets.

G.II.l.b) Formal theoretical perspectives

In add ition  to the above-described  in form al theoretica l argum ents to exp la in  VC 

stag ing , a num ber o f s tud ie s  have deve loped  form al m ode ls  o f the  stag ing 

decision, once m ore grounded largely in an agency-perspective.

Bergem ann and Hege (1998), for instance, propose a s im p le  m odel to ana lyse 

the op tim a l f in an c ing  o f v en tu re  p ro jects  when lea rn ing  and m ora l hazard  

in teract. For th e ir  m ode l, w h ich  d ep ic ts  the in te ra c tio n s  betw een  a s ing le  

en trep reneu r and a s in g le  VC, the  au tho rs  m ake seve ra l a ssum ptions: the 

en trep reneur in itia lly  has the barga in ing  pow er in the negotia tions, VCs are not 

d ifferentia ted, and dynam ic in teractions between several VCs in d iffe ren t rounds

177 With respect to 'complexity' uncertainty, the authors do not specify any predictions regarding the 
information advantages of either the entrepreneur or the VC. As such, it remains open whether there 
are any information asymmetries, and if so regarding what aspects of complexity (e.g. 
product/technology and/or business model/strategy).
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are not considered. The  value o f the venture pro ject is in itia lly  uncertain and can 

turn out to be one of two types: good or bad. However, good pro jects are not 

revealed im m ediate ly; m ore inform ation  arrives by deve lop ing  the pro ject over 

tim e, a llow ing  the VC  and the en trep reneu r to upda te  th e ir  p rio r estim ates 

regard ing the like ly success of the venture (Bayesian  learn ing). In each period, 

the re  is som e p robab ility  tha t the p ro ject w ill be revea led  to be good and 

genera te  a fixed  return. The probab ility  o f a successfu l ou tcom e is increasing 

w ith the am ount o f externa l funds invested in the venture. W h ilst both VC and 

en trep reneu r have the sam e initial in form ation  about the ventu re 's  prospects, 

possib le in form ation  asym m etries can arise in any period stem m ing from  the fact 

that the VC  cannot observe  how the en trep reneu r uses the funds provided. In 

som e cases, the  en tre p ren eu r m ay em p loy  the invested  cap ita l fo r his own 

prerequ is ites in a way that does not advance the venture 's  progress -  reflecting 

a m oral hazard  p rob lem  for the VC. The resu lting  m odel p red icts  tha t a) the 

agency costs im ply a reduction in the funding horizon, which m ight even lead to 

abandonm en t o f p o ten tia lly  p ro fitab le  p ro jects  (because  the cap ita l budget 

a llocated to the p ro ject w ill be severe ly  curta iled since the inform ation  rent has 

to be com pounded  over the entire expected tim e horizon o f the project), and b) 

the optim al investm ent contract should be a long-term  contract, which a llows for 

re la tionsh ip  financ ing , inc lud ing  costly  m on itoring  by the VC. The  m odel a lso 

p red ic ts  seem in g ly  cou n te r fa c tu a lly  tha t (i) the VC  con tro ls  the ven tu re 's  

p rog ress in the late stage  m ore in tens ive ly  than in the early  deve lopm en ts 

stages, (ii) the least successfu l ventures rece ive the h ighest am ount o f capita l 

infusions, and (iii) the VC  decides on fu rther capita l in fusions w ithout receiv ing 

s ig n ifican t in fo rm ation  abou t the p rogress o f the ventu re . Furtherm ore , the 

au thors a lso  a cknow ledge  tha t th e ir  m odel is con s is ten t w ith both up-fron t 

financing and staged financing .178

178 Lerner (1998), commenting on Bergemann and Hege's (1998) paper, points out that several 
important implications of and assumptions underlying this model appear to be at odds with the 
empirical evidence, such as a) the prediction regarding the development of the entrepreneur's share 
ownership over time (where the model predicts that the least successful ventures receive the most 
VC funding), b) the prediction that the VCs do not monitor the venture between rounds (basic model) 
or only at the end of the round (extended model), c) the assumption regarding the uniform 
development of information about the quality of the project over time (where Lerner argues that it is 
very unlikely that immediately after a new venture is financed, the probability that there will be 
significant information inflows is actually likely to be quite low whereas it will increase over time with 
progress in the project)
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In a la te r a rtic le  (Bergem ann  & Hege, 2003), the au thors deve lop  th e ir  m odel 

fu rther. In con tra s t to th e ir  p rev iou s  m odel, they  con s ide r the p rov is ion  o f 

venture capita l in a dynam ic fram ew ork  w ith sequentia l research stages m arked 

by benchm arks (i.e. d isce rn ib le  ou tputs  at the end o f a stage, such as a first 

research  resu lt). Here, the tim e  and investm en t level needed  to m eet each 

benchm ark  are unknow n. Fu rthe rm ore , the a llo ca tion  o f funds is sub ject to 

moral hazard (e.g. en trep reneu r's  se lf-serv ing  investm ents and/or b ias tow ards 

ine ffic ien t con tinuation  o f pro jects). Based on th is m odel, the au thors find that 

the optim al con tract p rov ides funds at each stage to attain  the next benchm ark 

upfront. Benchm arking  a llow s for contingent stopping o f a p ro ject a fter fa ilu re  in 

the previous stage, presenting  a va luab le sequentia l real option (to abandon the 

project) to the VC. Furtherm ore, benchm ark ing reduces agency costs, d irectly  by 

shorten ing the agent's  guaranteed  fund ing horizon (the p re-defined, lim ited tim e 

horizon  -  o f an ind iv idua l stage  instead  o f the w ho le  p ro jec t - reduces the 

in fo rm ation  rent o f the  agen t), and ind irectly  via an im p lic it in cen tive  e ffect 

( 'in fo rm a l p rom ise ')  o f in fo rm a tion  ren ts  in fu tu re  f in an c in g  rounds. As a 

consequence, benchm ark ing  increases the tota l research horizon o f the p ro ject 

across all s tages  (by reduc ing  the  like lihood  o f p rem atu re  aban donm en t of 

poten tia lly  p ro fitab le  p ro jects suggested  in Bergem ann and Hege, 1998). Thus, 

fo r a g iven  p ro je c t resea rch  budget, the research  horizon  and the success  

p robab ility  w ill be la rg e r the  be tte r de fined  and the b e tte r m on ito red  the 

in term ed iate  benchm arks are. Its in itia l va lue and return to the VC, as well as 

the value apprecia tion  o f the portfo lio  com pany from  one financing  round to the 

next shou ld  be in creas ing  fun ction s  o f the benchm ark  in tensity . A t the sam e 

tim e, the optim al cap ita l a llo ca ted  and the fund ing horizon are increasing  from  

one stage to the next -  em phas iz ing  the notion  tha t the early  stages in an 

innovative venture  are the  risk iest. F inally , the au thors argue tha t th e ir  m odel 

show s tha t the  s ty lized  evo lu tion  o f fund ing  over tim e  can be exp la in ed  as 

optim al choices: the research  in tensity  is low er for early  stages, exp la in ing  why 

a sm a lle r budget is a llo ca ted  to them , why the ir dura tions is shorter, and why 

their success probab ility  sm aller.

Neher (1999) takes an in teresting  and innovative  approach  tow ards m ode lling  

optim al staged financing. He assum es 'perfect certa in ty ' ra ther than uncerta inty, 

central to the real op tions view  of staging. He a lso assum es, contrary  to m ost o f 

the lite ra tu re , sym m etr ic  in fo rm a tion  betw een  VC and en trep reneu r. W h ils t 

Neher (1999) a lso takes an agency  perspective, his focus is not on the role o f 

stag ing as a form  o f m on ito ring  but as a reaction to the grow th in a venture 's  

ab ility  to take  on ou ts id e  f in an ce  due to a d im in ish in g  h o ld -up  prob lem .
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Specifica lly , Neher's (1999) focus is on the use o f staged financing to overcom e 

the 'com m itm en t p rob lem ' tha t a rises from  the fact tha t the hum an cap ita l 

em bod ied  in the  en tre p ren eu r is critica l to the success  o f h is venture: the 

en trepreneur cannot be contractua lly  bound to work, but a lways retains the right 

to repud ia te  the con tra c t w ith the investo r and ex it the venture. S ince the 

venture 's assets m ight - in itia lly - be of little value w ithout the entrepreneur, the 

la ter can 'ho ld  up' the VC a fte r the investm ent is m ade (i.e. leave him w ith a 

much d im in ished c la im ) and renegotia te the contract a fter the VC has 'sunk ' his 

investm en t in the ven tu re  - but before  the en trep reneu r has com p le ted  the 

pro ject. In th is  s itu a tion , the  m ain resu lt o f N eher's  (1999) m odel is the 

derivation o f an optim al staged investm ent path in face of the com m itm ent/ho ld- 

up problem . The m odel suggests that stag ing reduces the possib ility  o f hold-up, 

because over the life  o f the ventu re  the hum an cap ita l o f the en trep reneu r 

gradua lly  becom es em bod ied  in the physica l cap ita l o f the venture  (and hence 

becom es a lienab le ). Th is  m ight be, fo r instance , in form  o f paten ts, a final 

p roduct o r a c lea re r v iew  of the m arke tab ility  o f a product. The value o f the 

physical cap ita l w ithout the en trepreneur in place (the venture 's  co llatera l value) 

grows over tim e, until, u ltim ate ly, all the en trep reneur's  re levant hum an capita l 

is em bod ied  in the ven tu re 's  physica l ca p ita l.179 Thus, when investm ents are 

staged, th is co lla tera l can support external funding in later rounds. The venture 's 

early  rounds are a lso safe from  ho ld-up if they  are sm all enough so that the 

cla im s held by the ou ts ide investor cannot be bid down further. He reta ins the 

pow er to renegotia te  the contract. In sum , the m odel p red icts - in accordance 

w ith em pirica l ev idence -  that the num ber o f capita l in fusions increases with the 

degree o f in tang ib ility  o f the venture's asse ts.180

179 This, Neher (1999) points out, finds empirical support, for instance, in the study by Sahlman 
(1990), who notes that entrepreneurs are often replaced towards the end of the venture capital 
process when the venture has become less an entrepreneurial venture, and more a standard 
venture. At this point the management of the venture requires the skills of a standard manager, 
rather than those of an entrepreneur.

180 In this context, Neher (1999) notes that, if uncertainty (such as assumed by the 'real options' 
models is resolved at points of significant development in the venture, the real option model delivers 
a similar prediction to his model regarding the coincidence of stages of investments and stages of 
development. Furthermore, the two models are similar in their predictions of how the tangibility of 
the capital investments affects the staged investment paths. However, Neher (1999) also 
emphasizes that the two models address two fundamentally different issues. A real option model is 
simply a model of investment under uncertainty and thus does not explicitly addresses the agency 
problem that surrounds the likely divergence in the objectives of the entrepreneur and the VC - 
whereas his model abstracts away from uncertainty to focus on the role of the entrepreneur and his
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Cuny and T a lm o r (2003) deve lop  a m odel tha t ana lyses  and com pares  two 

d iffe ren t types o f s tag ing , and the c ircum stan ces  under w h ich  each  type  is 

preferab le. Specifica lly , the au thors d istingu ish  'm ile stone  financ ing ' and 'round 

financing '. In the 'm ilestone  financing ' there is an upfront com m itm ent by the VC 

to invest beyond the  ven tu re 's  im m ed ia te  needs at a p re -de te rm ined  price, 

depend ing  on the  a ch ie v e m e n t o f ce rta in , p re -sp e c if ie d  te ch n o lo g ica l or 

opera tiona l m ile stones. In 'round  fin an c in g ' the re  is no p re -com m itm en t to 

invest beyond the curren t need, and any subsequent investm ent is priced based 

on the rea lization  and the status o f the venture  at the tim e o f the subsequen t 

round. The au thors m odel accoun ts for the fact that the success o f the venture 

(defined by positive  cash flow s) m ight depend on the costly  e ffo rt put into it by 

the en trepreneur but a lso by the VC (a version of the doub le-sided m oral hazard 

p rob lem ).181 Assum ing  sym m etric  in form ation and risk neutra lity  o f the partners, 

Cuny and Ta lm or's  m odel m akes several pred ictions regard ing the pre ferred type 

o f stag ing. For exam ple, m ilestone financing  m ay be advantageous in provid ing 

m ore f le x ib ility  a c ro ss  ou tcom es  and genera ting  b e tte r in cen tiv e s  fo r  both 

parties to put in effort and increase the venture 's value. Therefore, when the role 

o f the VC 's e ffo rt is m uch m ore p roductive  than tha t o f the  en trep reneu r's , 

m ilestone fin an c ing  is m ore e ffe c tiv e  in m ax im is ing  v a lu e .182 But m ile stone  

financing  can be m ore e ffe c t iv e  when the ro le  o f the en tre p ren eu r is m ore 

im portant and his te chno logy  is a 'long-shot'. In contrast, when the role o f the 

en trep reneu r is m ore im p o rtan t than  tha t o f the VC and the  te chno log ica l 

success resu lts in a s im ple sca ling  of cash flows and sens itiv ities  to effort, round 

financing is m ore effective. Finally, when no party's e ffort is m ore im portant than 

the  o the r 's , th e  p re sen ce  o f e ith e r  b e lie f h e te rog en e ity  o r VC  s ' liq u id ity  

p re ference  im p lies  m ile stone  fin an c ing  is pre ferab le . Thus, the natu re  o f the

unique human capital. Yet, as Neher (1999) acknowledges, both agency and uncertainty are 
significant aspects; and future work therefore might incorporate them into a common framework.

181 Here, the authors assume that both the entrepreneur's and the VC's effort can affect corporate 
cash flow, but the way in which they can do so differs. The entrepreneur, intimately involved with the 
day-to-day operation of the venture, is assumed to be able to directly affect cash flows with hard 
work in the early stags of the venture, whereas the VC has more of a strategic role. In addition, 
Cuny and Talmor's (2003) model accounts for potential differences in the differential beliefs about 
the likely success of the venture between the VC and the entrepreneur, and the possibility that the 
VC has a preference for liquid investments.

182 Because round financing has a lower upfront commitment than milestone financing, consisting 
only of a commitment to finance the current stage, the VC receives lower compensation upfront. 
Therefore, the entrepreneur captures more of any increase in the venture value between the first 
and second financing stages, resulting in an increased incentive to expend personally costly effort.
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venture, its cash flows, the sensitiv ity  o f cash flow s to en trep reneuria l and VC 

effort, and success o f the underly ing  techno logy  are im portan t determ inants o f 

w hether m ilestone or round financing is preferred.

Wang and Zhou (2004), fina lly , investigate staged financing  in an environm ent 

where an en trep reneu r faces an im perfect capita l m arket and a VC faces moral 

hazard  and u nce rta in ty . The  VC know s the d is tr ib u tio n  fun ction  o f the -  

con tractib le  - ou tpu t at the beg inn ing of the first stage and the en trepreneur's  

e ffort is unobservab le /noncon tractib le  until an ou tput 'shock ' is revealed at the 

beginn ing o f the second stage. In the ir model staged financing  plays two roles -  

to control risk and to m itigate moral hazard. Furtherm ore, the model shows that 

when used together w ith a sharing contract, staged financing acts as an effective 

com p lem entary  m echan ism  to contracting  in contro lling  agency problem s. W ith 

the f le x ib ility  o f s taged  financ ing , m any p ro jects , w h ich  m ay o therw ise  be 

abandoned  under up fron t financing , becom e p ro fitab le , and the e ffic iency  of 

staged fin an c ing  in the m odel approaches the firs t best fo r h igh ly  prom ising 

ventures. However, accord ing  to Wan and Zhou's m odel, staged financing is not 

a lw ays dom inan t over up fron t financing  in te rm s o f socia l w elfare . W hen the 

p ro ject does not look very p rom ising , staged  fin an c ing  is in fe r io r to upfron t 

financing  because  m any VCs may underinvest in a p ro ject in the early  stages 

when it does not look very prom ising, which m ay cause a v iab le  pro ject to fail 

and result in a loss of social w e lfa re .183

G.II.2. Empirical literature

A lthough  there  now is a s izab le  body of lite ra tu re  on VCs' genera l m onitoring 

activ ities and the facto rs in fluencing those activ ities, and a lthough there is also 

an increasing body o f theoretica l (form al) literature on VCs' stag ing, to the best 

o f our know ledge , the re  is v irtua lly  no em p irica l lite ra tu re  on the stag ing of 

investm ents.

The stud ies by G om pers (1995) and Kaplan and S trom berg (2002) present two 

notew orthy exceptions in th is context. We have a lready described the theoretical

183 Wang and Zhou (2004) acknowledge that, in reality, a VC's financing plan may involve many 
options, which have not been considered in their model. Control variables may include, for instance, 
the number of periods, the duration of each period and the amount to be invested in each period. In 
addition, a VC can also consider how to monitor a venture intensively, when to go public, and how to 
arrange control rights properly. The authors therefore note that a more comprehensive study of 
staged financing is needed for a better understanding of these issues.

247



Sven Remer - Smart Money September 2005

argum ents underly ing  these  tw o stud ies in som e detail above, and now focus on 

their em pirical findings.

G om pers  (1995 ), in te s t in g  the  p red ic t io n s  o f h is m ode l (see se ction  on 

theoretica l lite ra tu re), uses Ven tu re  Econom ics data to derive a random  sam ple 

o f 794 com pan ie s  (both  h igh -and  low -tech) rece iv ing  VC  fin an c ing  betw een  

January 1961 and Ju ly 1992. Based on th is sam ple he finds the p red ictions of his 

verba l th eo r is in g  rega rd in g  the re la tion  betw een  fa cto rs  like ly  to in crease  

in fo rm ation  a sym m etr ie s  and deal s tru ctu re  (du ra tion  o f investm en t, s ize  of 

investm ent, total num ber o f rounds, and total am ount invested in all rounds) is 

on ly  pa rtia lly  suppo rted . T ab le  G - l  sum m arizes  key fin d ing s  from  G om pers ' 

(1995) study regard ing the factors im pacting the round-length.

Table G-l: Findings from Gompers' (1995) study on factors impacting the round-length

[+/-: direction o f the relation; (): nonsign ificant relation; !: relation opposite to predictions]

E a rly  s ta g e  
v e n tu r e 1

M id d le  s ta g e  
v e n tu re 1

V e n tu re  a g e D e a l s ize

Fu ll sa m p le ( + )! (-) + (+)
H ig h -te ch ( + )! (-) (-)! (+/-)!z
L o w -te ch (-) (-) + ______ LÜ______

‘) dummy variables for early- (seed, start-up) and middle-stage (early, other early, first) 
investments - with later stage investments serving as the base; 2) sign varies depending on 
variables included in model

Regard ing the development stage o f ventures, Gom pers (1995) finds - contrary  

to his p red iction  - no s ig n ifican t d iffe ren ce  between the du ra tion  o f early  or 

m iddle stage fin an c ing s  and late stage financings. O vera ll, early  stage rounds 

(seed/start-up) even appea r to be longer than la ter stage investm en t rounds 

(a lthough not s ign ifican tly ). On c lo se r inspection , however, he finds tha t early 

stage rounds are on ly  longe r (a lthough  not s ign ifican tly  so) in case o f h igh- 

te chno logy  ven tu res, bu t sho rte r in case o f low -techno logy  v en tu re s .184 The 

ventures' age at the tim e o f financing, by contrast, is - as p red icted  - overa ll is 

pos itive ly  and s ig n ifican tly  re la ted  to financing  dura tion , and it is n ega tive ly  

re la ted  to the s ize  o f th e  in v e s tm en t (a lthough  it is not c le a r  w h e th e r 

s ign ifican tly  so or not). But -  again  contrary  to his p red iction  -  the age o f the 

venture is on ly s ign ifican tly  pos itive ly  related to the round-length  in the low-tech

At the same time Gompers (1995) finds that the development stage of ventures has an impact 

on the amount of financing per round. The average deal size per round generally rises with the 
development stage; early and middle stage ventures receive significant less money per round than 
latter stage ventures: Average early stage rounds are between $1.3 and $2.03 Mio smaller than 
comparable late stage rounds. Similarly, middle stage rounds are on average $0.7 to $1.21 Mio 
smaller than late stage rounds.
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coho rt but not in the h igh-tech  coho rt.185 In teresting ly , G om pers (1995) also 

finds that a lthough one m ight expect that a larger deal size m ight lead to longer 

round -leng th s  th is  is not the  case: none o f the coe ff ic ie n ts  on am oun t of 

financing  are s ig n if ica n t!186 In add ition , G om pers  (1995) a lso  finds that - as 

predicted, the financing  duration declines w ith decreases in the industry ratio o f 

tang ib le  to tota l assets. S im ilarly, as the role o f fu ture investm ent opportun ities 

in a venture 's va lue increases (h igher m arket-to-book ratios), duration declines. 

A lso , h ighe r R&D in ten s it ie s  in ven tu re 's  industry  lead to sho rte r fund ing  

durations. These resu lts, he argues, ind icate that venture- and industry-specific  

fa c to rs  d e te rm in e  the  roun d - leng th  in d ep e n d en t o f th e  in ve s tm en t s ize. 

Moreover, G om pers (1995) finds - as pred icted - tha t in periods when VCs are 

able to raise m ore capita l for new investm ents they invest m ore frequently  in the 

ventures they finance. G reater com m itm ents of cap ita l to new funds reduce the 

duration of financing. G reater com m itm ents to new VC funds may m easure entry 

of new, inexperienced  VCs or free cash flow  agency costs. Finally, as predicted, 

increases in the liqu id ity  of the VC m arket a lso lead VCs to invest m ore m oney 

per round .187

185 Gompers (1995) further shows that the age of the ventures at their first rounds varies (although 
not significantly), and high-tech ventures appear to be younger at their first rounds than low 
technology ventures. For instance, biotech ventures seem to be the youngest at their first round 
(average/median age at their first round: 1.21/0.71). In this context, Gompers (1995) argues that 
the venture age may be more important in measuring potential asymmetric information for low- 
technology ventures but may have only a small impact on asymmetric information for high- 
technology companies. Flere, Gompers and Lerner (1999) add that high-technology ventures may 
naturally pass through more milestones. As such, it might be that the more information is revealed, 
the more often the project is re-evaluated.

186 At the same time, Gompers (1995) finds that the rate of cash utilization rises for latter stage 

ventures. This, he argues, probably is because the need for investment in plant and working capital 
accelerates as the scale of the project expands. Flowever, it seems, Gompers does not control for 
cash utilization when examining the relation between deal size and round-length. Furthermore, 
Gompers (1995) also finds that high-technology ventures receive greater total financing than low 

techno logy ventures. The four industries with the highest total funding per venture were 
communications, computers, computer related, and biotechnology (although it should again be 
mentioned that Gompers does not appear to control for the age of the venture when analysing the 
total financing provided).

187 In this context, Gompers (1995) notes that if VCs are capital rationed, larger cash commitments 
allow them to invest more often in positive NPV projects and with larger cash infusions. If, however, 
VCs are susceptible to free cash-flow agency costs, they might waist the extra cash by investing 
more, and more often, in bad projects. As such, the growth in new and inexperienced fund managers 
during the mid-1980s could have led to a deterioration in investment quality and monitoring.
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With a v iew  to those  fin d ings, G om pers (1995) conc ludes they  are genera lly  

con s is ten t w ith  h is p red ic t io n  th a t the  s tag ing  o f VC  in ve s tm en ts  can be 

understood  in an agen cy  and m on ito ring  fram ew ork . VCs con cen tra te  th e ir  

investm en ts  in ea rly  stage  com pan ie s  and h igh -techno logy  industr ie s, w here 

uncerta in ty  spe lls  both h igh dow nside  and high upside po ten tia l, and w here 

in form ation  asym m etrie s  are like ly  to be high: VCs m on ito r en trep reneu rs  with 

increasing  freguency  as expected  agency  costs rise, and they try to m in im ize 

agency  costs  by in fu s ing  cap ita l m ore often. By ga thering  in fo rm ation , VCs 

de te rm ine  w he the r p ro jec ts  are like ly  to succeed  and con tinue  fund ing  on ly 

those that have high potentia l. G om pers ' (1995) suggestion  that VCs (have to) 

weigh the expected  agency  costs  aga in st the costs o f m on ito ring  finds fu rther 

support by an indepth  case  study  o f one ventu re  and its VCs by S te ie r and 

G reenw ood (1995), a lthough  m ore w ith a v iew  to the costs  incurring  to the 

venture from  too intense stag ing. Specifica lly , the authors show  that - at least in 

cases - VCs m igh t get in the  way o f the ven tu re 's  p rog ress  by fo rc ing  the 

en trepreneur to be overly  concerned with short-term  resu lts -  pa rticu la rly  when 

it com es to new fund ing  dec is ions. In th is context, the sam e authors show  that 

stag ing can in cu r substan tia l costs  and even th reaten  the ex isten ce  o f v iab le  

com pan ie s  -  p a rt icu la r ly  if it in vo lve s  seve ra l VCs in a synd ica te . In the 

particu lar case, the venture  had tight tim e-lines and a need fo r a constan t supply 

o f cash to p rog ress across im portan t m ilestones. But when fu rthe r funds were 

required to p roceed, the form al and h ie rarch ica l com m un ica tion , coord ination , 

and dec is ion -m ak ing  p ro cedu res  betw een  the synd ica te  p a rtne rs  consum ed  

va luab le  tim e and fin an c ia l resources. Th is, in tu rn , resu lted  in the ventu re  

runn ing ou t o f m oney and hav ing  to go into rece ive rsh ip  -  a lthough  it had 

accom p lished  its m ajor m ilestones, and a lthough at least one of the investors 

m aintained that the com pany could have worked.

Kaplan and S trom berg  (2002), fu rtherm ore , exam ine the stag ing o f dea ls based 

on a sam ple o f investm en t m em oranda and contracts  from  investm en ts  by 11 

VCs in 67 portfo lio  ven tu res  (m ain ly  h igh-tech  ventures founded betw een 1996 

and 1999). In th is  con text, as described  in m ore deta il above (see section  on 

in form al th eo re tica l lite ra tu re  on stag ing ), the au thors  d iffe ren tia te  betw een  

internal, external, and complexity uncertainty. Based on th is, the au thors find 

that ex-post stag ing is on ly  s ign ifican tly  (negative ly) related to externa l risk. In 

add ition , ex -post stag ing  is a lso  s ign ifican tly  (but pos itive ly !) re la ted  to first
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round investm en ts.188 Furtherm ore, ex-post stag ing is not s ign ifican tly  related to 

e ither in terna l risk or com p lex ity  r isk .189 Overall, the au thors there fo re  suggest 

that the d riv ing  fo rce  fo r ex -post stag ing is not a sym m etric  in form ation , but 

rather the option to abandon the project, which will be m ore va luab le in volatile 

env ironm ents.190

Kaplan and S trom berg (2003), furtherm ore, in the ir study of actual VC contracts 

fo r 213 VC investm en ts  in 119 portfo lio  com pan ies by 14 VC  ventures (which 

in c ludes the data from  Kap lan  and S trom berg , 2002) find th a t the length  

between rounds is pos itive ly  re lated on ly w ith two o f the exam ined variab les. 

First, th is is w hether the venture 's en trepreneur is a 'repea t entrepreneur'. This, 

the authors suggest, ind icates that prev iously  successfu l founders rece ive more 

fund ing in a g iven round (reducing the VC 's liqu idation  threat). Second, th is is 

the venture 's  industry  long-term  debt ratio, which is s ign ifican tly  and negative ly 

related w ith the round-length . This, the au thors suggest, ind icates that the use 

o f ex -post s tag ing  is com p lem enta ry  w ith the use o f deb t in the indu stry .191 

Flowever, none o f the industry variab les identified by G om pers (1995), such as 

fixed asse t ratio , R&D to sa les, or m arket to book ratio , were found to be 

sign ificant in Kaplan and S trom berg 's (2003) study.

188 In this context, it should be mentioned that Kaplan and Stroemberg (2002) analyse the impact of 
'first round investments' on round-length separately from the other risk categories - although, from 
the general literature but also from the authors' own arguments, its seems reasonable to assume 
that this could well serve as a proxy for internal risk (or agency risk).

189 Other tested factors - which were found to have no significant relation with ex post staging 
(round-length) - were the degree of internal risk, complexity risk, industry median long-term debt 
ratio, and dummies for 'pre-revenue venture', 'repeat entrepreneur', and industry variables (Biotech, 
IT/software, telecom, healthcare, retail, other). With view to the later, it should be mentioned that 
biotech - with an average of 8.2 months - had by far the shortest round-lengths (although not 
significant).

190 At the same time, Kaplan and Stroemberg (2002) also examine the impact of those variables on 
ex ante staging; and their findings suggest that the uses of the two types of staging seem to differ 
depending on the type of risk. Specifically, ex ante staging (the amount of committed funds that are 
disbursed upfront) is - as predicted - significantly related to the degree of internal risk (as well as to 
the industry median long-term debt ratio). This, the authors note, is consistent with ex ante staging 
being a way for good ventures to signal their type, or for VCs to screen out bad ventures, similar to 
the way short-term debt is used in the model by Diamond (1991).

191 As in their previous study, Kaplan and Stroemberg (2003) also examine the ex ante staging (% of 
committed funds paid upfront in a given round). Here, the authors also find significant relations with 
'repeat entrepreneur' (positive), 'industry long-term debt ratio' (positive), and 'time since first round’ 
(negative; indicating that ex ante staging is more common in earlier rounds).
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G.II.3. Preliminary summary and conclusion

In sum , ex tan t th eo re t ica l and em p ir ica l lite ra tu re  suggests  th a t s tag ing  of 

investm ents is a key e lem en t o f the VCs' investm en t approach  tha t serves (a 

com bination  of) severa l purposes. S tag ing p rov ides the VCs w ith bette r contro l 

over potentia l agency risks and m oral hazards, such as continuation  o f negative- 

NPV pro jects, app rop ria tion  o f investm ents (if cash flow s are not observab le) 

and /o r sh irk ing  o f jo b  re sp o n s ib ilit ie s  (if e ffo rt is not ob se rvab le )  by the 

entrepreneur. Furtherm ore, stag ing a lso provides the VC w ith a 'rea l op tion ' that 

helps him  to avo id  th row ing  m oney at bad p ro jects  and to lim it the negative  

con sequen ces  o f the g ene ra l un ce rta in ty  assoc ia ted  w ith  m any (h igh -tech ) 

projects.

But, at the sam e tim e, the lite ra tu re  a lso ind ica tes that stag ing  is costly , and 

tha t the V C s ' (op tim a l)  s tag in g  s tra teg y  is an ou tcom e o f the  pe rce ived  

cost/benefit trade-off.

W ith respect to the latter, m ost theoretica lly  oriented lite ratu re  takes an agency 

perspective, and identifie s severa l venture-re la ted  factors like ly  to in fluence  the 

VCs' perception o f the (agency) risk, and, consequently , the ir m on itoring/stag ing  

activ ities. C om m on ly  m entioned  facto rs  are, fo r instance, the  focal ven tu re 's  

industry, age, deve lopm en t stage, and track record. In add ition , som e literature 

also points out the likely re levance o f context-re lated  factors such as the liqu id ity 

of the venture capita l m arkets.

The few em pirica l stud ies on stag ing, however, resu lt in am b iguous find ings, and 

they do not a lw ays seem  cons isten t w ith the pred ictions from  agency theory. Not 

all factors suggested  by the theoretica l lite rature seem  to be re lated to stag ing, 

or at least not always.

The re  are seve ra l p o ss ib le  exp la na tion s  fo r the  am b iguous  fin d in g s  in the 

existing literature on staging.

One exp lanation , for instance, could be that the risks resu lting from  inform ation  

asym m etrie s  be tw een  VCs and en trep reneu rs  are in fact less re le van t than 

suggested  by the  lite ra tu re . For instance, it seem s qu ite  p laus ib le  to assum e 

that, p a rticu la r ly  in case  o f e a r ly -s tage  investm en ts  in h igh -tech  secto rs , a 

(m ore) im po rtan t sou rce  o f un ce rta in ty  is tha t inhe ren t to (sc ien ce -based ) 

pro jects, wh ich are p rone  to fail. Th is  type of risk, how ever, m ay a ffe ct both 

en trep reneurs and VCs to a s im ila r extent. There fo re , pa rticu la r ly  in the early
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stages o f h igh tech  p ro jects , agency  theo ry  a lone  m igh t be in su ffic ien t to 

account for the d ifferent round-lengths found in the em pirica l research .192

A no the r or add itiona l poss ib le  exp lanation  for the am b iguous find ings  in the 

lite ra tu re  on stag ing  cou ld  be that -  w h ilst all stud ies look at venture-re la ted  

factors with possib le  im pact on the VCs' risk perception -  hard ly any study looks 

at VC -re la ted  facto rs  that m ight im pact the (VCs' perception  of the) uncerta inty 

associated w ith an investm ent. Furtherm ore, and critica l from  the perspective of 

our project, no study looks at the VCs' knowledge as a possible determinant of 

the investment structure in general or the staging of investments in particular.

Th is is surpris ing  because if the stag ing of investm ents is indeed in fluenced by 

the VCs' a ssessm en t o f the trade-o ff between, on the one hand, in form ation- 

asym m etries (agency risk) and/or overall uncerta in ty  (p ro ject risk), and, on the 

other hand, the  (adm in istra tive) costs o f stag ing, then it is p laus ib le  to argue 

tha t th is a ssessm en t shou ld  vary not on ly w ith ven tu re-re la ted  characte ristics  

but also with VC-re lated  characteristics, such as the VCs' know ledge.

A lso Gom pers (1995) provides, indirect, support for th is assertion. He notes that 

his find ings suggest that VCs use the ir industry knowledge and monitoring skills 

to fin an ce  p ro je c ts  a ssoc ia ted  w ith s ig n ifican t un ce rta in ty  and in fo rm ation  

asym m etries. Furtherm ore, he ind icates that increased liqu id ity  in the VC m arket 

m ight lead to the en try  o f new, inexperienced VCs that m ight have a d ifferent 

(th is is: a flaw ed) perception  o f those  aspects  as well as d iffe ren t (th is is: 

unsound) investm ent structures to deal with them . Specifica lly , he argues that in 

tim es o f high VC activ ity  (leading to entry o f inexperienced  VCs) the rounds are 

sho rte r. C o n seq u en t ly , G om pers  (1995) re co m m end s  fu tu re  resea rch  to

192 Gompers (1995), for instance, acknowledges that a venture's age may be important in measuring 
potential asymmetric information for low technology ventures but may of less relevance in the 
context of high-tech ventures; and Lerner (1998) provides an possible explanation for this: 
immediately after a new venture Is f(o)unded (I.e. in first round investments), the probability of 
significant information inflows - that might help resolving relevant risk - is likely to be low. In 
contrast, at some point thereafter, the probability that information will arrive increases dramatically, 
for instance, because the results of the clinical trial will emerge. This might also explain why Kaplan 
and Stroemberg (2002, 2003) find that round-length is not related to internal but to external risk, 
and that round-length is significantly longer in case of first round investments. The internal, and 
particularly the complexity risk is likely to be highest in first round investments; and this is even 
more likely to be the case taking into account that Kaplan and Stromberg's (2002) sample comprises 
about 75% high-tech ventures. Indeed, in their analysis of VCs' risks perception and venture 
characteristics, the authors find that the strongest (although not significant) relation between the 
two variables exists with respect to product/technology aspects of biotech ventures, which are 
generally considered to be very complex and risky (e.g. Gompers, 1995).

253



Sven Remer - Smart Money September 2005

investigate  the e ffect o f grow th  in the VC industry  such as w ith a v iew  to the 

question : 'do  free  cash  flow  costs , liq u id ity  con s tra in ts , o r th e  en try  o f 

in exp e r ie n ced  VCs b e tte r  d e sc r ib e  V C s ' re spon ses  to ch an g es  in cap ita l 

com m itm ents to new  funds? '. Thus, a lthough G om pers ' (1995) study  does not 

look in any deta il at the role o f VC s' know ledge regard ing  possib le  in form ation  

asym m etrie s  and agency  costs , and /o r in terim  m on ito ring  costs, it ind irectly  

suggests that VCs' know ledge could be o f relevance in th is context.

A s im ila r a rgum ent can a lso be m ade on the basis o f Kaplan and S trom berg 's 

(2002, 2003), study, wh ich  ind icates that ex-post stag ing o f investm ents is not 

re lated to in terna l uncerta in ty  (for which in form ation  asym m etrie s  m ight ex ist 

be tw een  e n tre p re n e u r  and VC) bu t to e x te rn a l u n c e r ta in ty  (o f w h ich  

entrepreneurs and VCs could be equally  un-/in form ed).

Together, the above a rgum en ts  ind ica te  that not on ly  ven tu re -re la ted  factors 

cou ld  de te rm ine  the  in ve s tm en t s tru c tu re  and s tag ing  but a lso  V C -re la ted  

factors, and particu larly  VCs' know ledge.

Indeed, Schertle r (2000: 18) points out that - w h ilst stag ing o f cap ita l in fusions 

is su ffic ien tly  exp la ined  by va rious incen tives prob lem s, such as en trep reneu r' 

hold-up behav iou r or doub le -s ided  m oral hazard prob lem s - fu rthe r research on 

venture capita l shou ld  look at 'how  does the experience and expertise  o f venture 

cap ita lists  a ffect the con tractua l a rrangem ent [...] it m igh t m atte r w hether an 

experienced  o r a re la tiv e ly  inexperienced  ventu re  cap ita lis ts  s igns a ventu re  

capital contract w ith an entrepreneur'.

W ith a view  to those argum ents, in the fo llow ing, we develop  our hypothesis  on 

the re la tion  betw een  V C s ' know ledge  on the stag ing o f investm en ts  ('round- 

length').

G.III. Hypothesis

Sum m ariz ing  the  above  f in d in g s , it seem s p lau s ib le  to  p ro p o se  th a t VC 

know ledge shou ld  be re la ted  to the in tensity  o f investm ent stag ing (or 'round- 

length'). In other w ords VCs' know ledge should in fluence the ir assessm ent o f the 

trade-o ff between the (perce ived) risks associated  w ith an investm en t and, the 

costs (or the re la tive value) o f m onitoring this investm ent.

Here, we refer the reader back to our d iscussion of VCs' know ledge (Chapter D), 

in wh ich we p roposed  th a t w h ils t the  level o f a VCs' (app rox im ated  by the ir 

num ber o f p rev iou s  in ves tm en ts) shou ld  be an im portan t in fluen ce  o f the ir 

investm ent approach  (proposition  P I) , at a given level o f know ledge, the type or
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specificity o f th e  know ledge  (app rox im a ted  by th e ir  n um be r o f p rev iou s  

investm ents in b iotech ventures overall or in b iotech ventures o f the sam e stage 

as the focal venture) should be an even m ore im portan t in fluence (proposition  

P2).

In the con tex t o f investm en t stag ing, it also seem s reasonab le  to assum e that 

the more specific  a VC 's know ledge is with respect to the investm ent opportun ity 

under consideration , the m ore it should in fluence his stag ing behaviour. In other 

words, we expect the VCs' stag ing dec is ion  to be in c reas in g ly  in fluenced  in 

sequence by th e ir  age, non-specific  experience, total experience, and industry- 

and industry-stage experience.

As an illustration  cons ide r the biotech industry. Most b iotech ventures develop in 

d istinct stages, each characterized  by particu lar cha llenges, and all o f which are 

likely to be quite d iffe ren t from  the cha llenges faced by non-biotech  ventures. In 

the case o f a d rug-deve lop ing  venture, for instance, the early  stages of target- 

iden tifica tion  and ta rge t-eva lu a tion  are like ly  to requ ire  cons ide rab le  sc ientific  

understand ing , w h ils t the later stages of c lin ica l deve lopm en t arguab ly  require 

cons ide rab le  m anageria l and organ iza tiona l know ledge /capab ilit ie s . Therefore, 

the m ore specific  a VC 's know ledge with a view to the particu la r venture under 

consideration  the m ore capab le  he should be/feel, fo r instance, to foresee likely 

prob lem s o f a pa rticu la r type/stage of venture, to design  su itab le  contracts, to 

conduct re levan t m on ito ring , to prov ide app rop ria te  support, and to actua lly  

assess the perform ance of the venture (which often will not be assessab le based 

on products or p ro fits  but on ly on the basis o f m ore or less m inuscu le  sc ientific  

advancem ents).

At the sam e tim e, it shou ld  be em phasised , we wou ld not expect the above- 

m entioned types o f know ledge to be of so m uch re levance in reducing potential 

agency risk and /o r in form ation  asym m etries. Even the m ost know ledgeab le  VC 

(w ith know ledge approx im ated  by prev ious investm ents in o ther ventures) will 

not be able to fo resee w ith certa in ty  bad in tentions / m oral hazards of the focal 

venture 's m anagem ent - particu larly  if he is investing in the venture for the first 

tim e). How ever, we expect these  types o f know ledge to be re levan t for the 

assessm en t o f the externa l, business and/or com p lex ity  uncerta in ty  associated 

w ith an investm en t; and, as we have a rgued  above, these  la tte r types of 

uncerta in ty  m ight be of even greater re levance than agency risks, particu larly  in 

the case o f early stage and/or high-tech ventures.

Consequently , we now propose that, other things equal, a more knowledgeable 

VC should have a different perception of this trade-off than an ignorant VC; and
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this, in turn, should also become manifest in different staging behaviour (choice 

of round-length) of the two types of l/Cs.

However, w h ils t we p ropose  tha t there  shou ld  be som e re la tion  betw een  VCs' 

level and type o f know ledge and round-length  - because VCs' know ledge should 

im pact VCs' a ssessm en t o f the costs and benefits  o f stag ing -  the d irection  of 

th is re la tion sh ip  is not c lea r as a rgum ents  can be adduced  to suppo rt both 

negative  and pos it iv e  s igns; and, as m entioned  before, th e re  is ha rd ly  any 

form al literature to build upon in th is context.

Therefore, two alternative hypotheses about the re la tionsh ip  between know ledge 

and round length  can be fo rm u la te d  -  one predicting a positive s ign  and one 

predicting a negative sign.

Positive relation between VCs' knowledge and round-length

From  ou r above  d is cu s s io n s , it seem s p la u s ib le  to  p re su m e  th a t m ore 

know ledgeab le  VCs are m ore con fiden t in the ir in itia l p re - investm en t decis ion. 

They  shou ld  have a b e tte r  u nde rstand ing  o f the m arke t o r sy s tem ic  risk  

associated w ith an investm ent. Furtherm ore, they m ight perce ive less private or 

unique risk because o f th e ir  g rea te r ab ility  to correctly  judge certa in  investm ent 

param eters (e.g. p ro ject qua lity  and m anagem ent potentia l). Finally, they  m ight 

be m ore con fid en t to  be ab le  to p rov ide  necessary  v a lu e -a dd in g /-se cu r in g  

serv ices to the venture  post-investm ent. At the sam e tim e, m ore know ledgeab le  

VCs m ight (perce ive  to) have a h igher e ffic iency  o f interim  m on ito ring , and be 

m ore cap ab le  o f g a th e r in g  and an a ly s in g  re le van t in fo rm a tion  ab ou t the 

investm en t's  p rog ress  even  if it is not prepared  in form a l reports  and even 

w ith ou t in -dep th  due d ilig e n ce  (as is com m on ly  the  ca se  be tw een  tw o 

subsequent rounds). Together, th is m ay m ake them  less inc lined  to incur the 

costs  o f d isc re te  m on ito r in g  th e ir  in ves tm en ts  in fo rm  o f s taged  fund ing . 

In s tead , th ey  m ay  p re fe r  a less  fo rm a l and less e x p e n s iv e  con t in u o u s  

m onitoring. U ltim ate ly  th is  m ight m ake m ore know ledgeab le  VCs m ore inclined 

to have longer investment rounds. Th is effect, fu rtherm ore , m ight be the m ore 

p ronounced , the  m ore  sp e c if ic  the V C s ' know ledge  is w ith  a v iew  to the 

particu lar type o f ven tu re  under consideration . Therefore, one m ight assum e, a 

VC with lots o f expe rience  regard ing, say, early  stage b iotech ven tu res  m ight 

perce ive less risk when con fronted  w ith an early stage investm ent opportun ity  in 

th is sector. Th is is because a m ore know ledgeab le  VC shou ld  be m ore con fiden t 

in his capab ilit ie s  to re a lis t ica lly  assess the 'tru e ' po ten tia l o f an investm en t 

opportun ity  and /o r to p rov ide  m iss ing /com p lem en ta ry  resources to it once the 

investm en t dec is ion  has been m ade than  a VC who has no o r on ly  lim ited
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experience in th is context. This, in turn, m ight m ake him m ore inclined to accept 

longer rounds.

Negative relation between VCs' knowledge and round length

On the o th e r hand, one m ight a lso expect a negative re la tion  betw een  VCs' 

know ledge and round-leng th . Th is  is because, from  our above d iscussions, it 

seem s a lso p laus ib le  to presum e that m ore know ledgeab le  VCs are m ore aware 

o f the p rob lem s po ten tia lly  aris ing from  an investm en t and particu la rly  o f the 

u n p re d ic ta b le /u n m a n a g e a b le  r isks  in e v ita b ly  a s so c ia te d  p a rt ic u la r ly  w ith  

sc ien ce -based  h igh -tech  ventu res. At the sam e tim e, m ore know ledge may 

fa c ilita te  not on ly  in terim  m on ito ring  (as d iscussed  above) but a lso d iscre te  

m on ito ring /stag ing . M ore know ledgeab le  VCs m ay have to put less tim e and 

e ffo rt in to  the  due d ilig en ce  p rocess, and they  m ay be m ore capab le  o f 

ana lys ing /in te rp re ting  the resu lts from  th is process. So, m ore know ledge may 

not on ly increase VCs' aw areness of the re levance of tight m onitoring/stag ing, it 

may also reduce the costs o f stag ing re la tive ly to its value. Together th is would 

suggest that a m ore know ledgeab le  VC m ight be less w illing to take the risk o f 

com m itting  large funds upfront. U ltim ately th is m ight m ake m ore know ledgeab le 

VCs m ore inclined to have shorter investment rounds. Again, th is effect could be 

the m ore pronounced the more specific  the VCs' know ledge is w ith a view  to the 

particu lar type o f venture. For instance, a VC with lots o f know ledge regarding, 

say, early  stage b iotech  investm ents m ight be m ore aw are o f the unpred ictab le 

problem s assoc ia ted  w ith th is stage, resulting in shorter round-lengths to contain 

the risk -  and the sunk costs - by abandon ing  the p ro ject sooner rather than 

later. A s im ila r  a rgum en t m ight a lso be m ade w ith  a v iew  to la ter stage 

investm ents, wh ich  have th e ir  own specific  risks. In the b io tech  context, for 

instance , ven tu re s  in la te r s tages often  requ ire  very  spe c ific  know ledge to 

organ ize large-sca le  clin ical tria ls, to m anage the com plicated app lication process 

for the ir (drug-) products, or to m arket the ir products. C learly, a VC w ith lots o f 

experience in those m atters may have a d ifferen t perception o f the risk involved 

such la ter-stage  investm ents than a VC w ithout such know ledge. Consequently, 

we assum e, that an exam ination  o f stage-re levant know ledge should not only be 

lim ited to know ledge related to early-stage ventures.

In sum, we expect that there should be a relation between l/C s' knowledge and 

round-length, the sign of which is indeterminate; and that this relation should be
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more pronounced the greater and the more specific the VCs' knowledge is with 

respect to the particular investment opportunity under consideration.193

Now, ou r a rgum en ts  so fa r have fo cussed  on ly  on the genera l re la tion sh ip  

between VCs' know ledge and round-length . But, as outlined  in deta il above (see 

C hap te r C, and p a rt icu la r ly  C hap te r F), one im po rtan t fe a tu re  in the VCs' 

investm ent approach  is the syndication o f investm ents, i.e. the jo in t investm ent 

o f several VCs in the sam e round of the sam e venture; w here a 'lead VC ' serves 

as the main point o f con tact between the syndicate and the investee venture.

Furtherm ore, as m entioned in the in troduction  to th is chapter, we have chosen 

's ta g in g ' as an in te re s t in g  area o f research  on the re la tion  be tw een  V C s ' 

know ledge and VCs' investm ent approach  also because we expected that here -  

contrary  to the VC 's synd ica tion  decis ion  dea lt w ith in the prev ious chap te r -  it 

shou ld  not on ly  be the ind iv idua l V C s ' know ledge that is o f re levance  in th is 

context, but also that o f the syndicate.

This, however, ra ises the question: Which, if any, knowledge is more relevant to 

round-length, the average knowledge of all VCs in the syndicate or the 

knowledge of the (most knowledgeable) lead VC participating in a round?194

Extant em p irica l lite ra tu re  on stag ing  has a lm ost com p le te ly  neg lected  the fact 

that m any investm ents are m ade not by ind ividual VCs but by synd icates o f VCs; 

and from  the w id e r lite ra tu re  on ven tu re  cap ita l, th e re  is som e (anecdo ta l) 

ev idence that it cou ld  e ithe r be the synd icate 's  or the lead VC 's know ledge that 

m ight be of g reatest re levance in th is context.

At th is point, the reade r is a lso re ferred  to our C hap te r D, and particu la r ly  to 

proposition P3; but in the fo llow ing we briefly restate our argum ents.

Relevance of the syndicate's (average) knowledge

On the one hand, it seem s reasonab le  to assum e tha t the VCs in a synd ica te  

m ake m any ( in ve s tm en t)  d e c is ion s  and m anage th e ir  in ves tm en ts  jo in tly . 

Indeed, as described  in som e detail in the prev ious chapter, know ledge-re la ted  

factors are am ongst the determ inants o f the decision by a VC  to synd icate. Thus,

193 In other words, when looking at one particular type of knowledge, the greater this knowledge the 
stronger the - negative or positive - association to round-length; but when keeping the level of VCs' 
knowledge constant and comparing different types of knowledge, the strength of the - negative or 
positive - association should increase from the VCs' age, over their non-biotech and total experience, 
to their biotech and biotech-stage expertise.

194 For obvious reasons, this question is only relevant to the case of syndicated rounds.
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when exam in ing  the relation between VC know ledge and staging, one m ight look 

at the overall (i.e. average or cum ulative) know ledge o f all VCs in the syndicate.

Th is assertion  finds som e ind irect support in the ex tan t literature. For instance, 

Lerner (1998: 739) notes tha t 'severa l ven tu re  o rg an iza t ion s  ind ica te  tha t 

concerns about ine ffic ien t decis ions to continue financing ventures lead them  not 

only to undertake staged financing, but to take add itional steps such as requiring 

tha t each re fin an c ing  o f a po rtfo lio  ven tu re  invo lve  at least one add itiona l 

venture organ iza tion  that has not previously invested in the venture '. S im ilarly, 

W right and Locket (2003), note that a lthough the lead VC is the m ost influential 

m em ber o f the synd ica te  in the decision m aking process, dec is ions are likely to 

be reached  th rough  a p rocess  o f co lle c tive  d iscuss ion  and the  reach ing of 

consensus. In genera l, d ec is ions  m ight not be m ade by the lead VCs or in 

proportion to the VCs' equity holdings.

Toge the r, th is  cou ld  suppo rt the idea tha t it is p a rticu la r ly  the synd ica tes ' 

com b ined  know ledge  tha t is im portan t when m aking dec is ions  regard ing  the 

investm ent structure, including the round-length.

Relevance of the lead VC's knowledge

On the other hand, it seem s at least equally p lausib le to argue that the lead VCs' 

know ledge is m ost re levan t in th is context. He m ight u ltim ate ly  be responsib le  

for the in itial investm ent decision, including the deal structu re  and the staging of 

the deal.

The lite ra tu re  a rgues that the 'lead VC ' usua lly  is the b iggest, o ldest, or m ost 

know ledgeab le  VC  in the  synd ica te . Locke tt and W righ t (1999, 2001), fo r 

instance, suggest that the lead VC is the party bring ing  the m ost resources to 

the synd ica te  in te rm s o f the specific  sk ills  to identify, screen, and m onitor the 

investm ent. Kaplan and S trom berg (2003) also note that 'in a typ ica l financing, 

one VC leads the round by negotiating the term s. If the VC  chooses to syndicate 

the round, o th e r VCs ty p ica lly  invest on the sam e te rm s as the lead VC. 

S im ilarly , Va llie re  and Peterson (2004) find that, in a cons ide rab le  num ber of 

o ccas ions, VCs ex c lu s ive ly  re ly  on the due d ilig en ce  a c tiv it ie s  o f a trusted  

synd ica te  p a rtne r who e ffe c tiv e ly  takes  on the lead ro le  in the  synd ica te . 

Together, th is  m ight suggest, that it is particu larly  the lead VC 's know ledge that 

determ ines the deal structure, including the round-length.

From the above d iscussion  it is ev ident that there is no c lear answ er as to which, 

if any, kn ow ledge  -  i.e. the  lead VC 's  know ledge  an d /o r the synd ica te 's  

know ledge is likely to be m ost relevant for investm ent perform ance.
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However, g iven the cho ice  between the above two a lternatives, we reckon that if 

there  is any re la tion  be tw een  V C /syn d ica te  know ledge  and stag ing  (round- 

leng th ) at a ll, th is  shou ld  be p a rt icu la r ly  p ronounced  w ith  a v iew  to the 

know ledge o f the  m ost know ledgeab le  VC in the synd ica te  -  independen tly  o f 

whether he actually  is the lead VC or not.

Th is is because it seem s un like ly  that the m ost know ledgeab le VC would agree to 

invest in the opportun ity  if he w asn 't happy with the deal structure, includ ing the 

stag ing o f the deal. Furtherm ore , it is not ev ident why the synd ica te  shou ld  not 

m ake use o f the experience  o f its h ighest-qua lity  m em ber, even if it is not the 

lead in ve s to r. T h e re fo re , one  m ig h t con c lu d e , it sh ou ld  be th e  m ost 

know ledgeab le  VC  in the synd ica te  who should im pinge on im portan t dec is ions 

such as deal stru ctu re , deal s ize and, by th is token, round-leng th . In case of 

unsynd ica ted  rounds, th e  so le  VC  obv iou s ly  is a lso by d e fin it io n  the  m ost 

know ledgeab le V C .195

As a consequence, and fo llow ing  our argum ents in Chapte r D, we propose that, 

on the round level, the knowledge of the most knowledgeable 'lead' VC should 

be more Influential for the syndicate's investment approach than the average 

knowledge of the syndicate; but both the 'lead' VC's knowledge and the average 

syndicate's knowledge will be the more influential the more specific that 

knowledge is with respect to a particular venture under consideration.

Together, the above, resu lts in our Hypothesis 2:

Other things equal, there is an unsigned relationship between VCs' 

knowledge and round-length; and this relation is more pronounced:

a) the better matched the VCs' knowledge is with respect to the investee 

venture under consideration; and

b) for the knowledge of the most knowledgeable 'lead' VC than for the 

average knowledge of the syndicate participating in the round.

As is ev ident from  the above hypothesis, our main focus in the em p irica l work 

w ill be on the  ro le  o f V C s ' know ledge  fo r the  s tag ing  ( ro u n d - len g th ) o f 

investm ents. Th is is because the extan t literature has neg lected the fact that VC-

195 Although we assume that the above arguments suggest a stronger relation between the 'lead' 
(most knowledgeable) VC's knowledge and round-length than between the syndicate's knowledge 
and round-length, we are aware that this is a rather speculative assumption. Therefore, as we will 
outline further below in our methodology section, we examine both types of knowledge, the 'lead' 
VC's knowledge and the syndicate's (average) knowledge.
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related facto rs  in genera l, and VCs' know ledge In particu lar, are likely to im pact 

VCs' assessm ent of the cost-benefit trade-off o f staging.

However, as the first part o f our hypothesis ('o ther th ings equal') ind icates, we 

are aware that not on ly VCs are likely to d iffer w ith respect to the ir know ledge, 

but a lso o ther facto rs  tha t m ight a ffect VCs' perception  o f the risk associated 

w ith an investm en t opportun ity , and there fo re  also the VCs' assessm ent o f the 

above-m en tioned  's tag ing  trade-o ff'. The re fo re , as we w ill describe  in m ore 

deta il in the  fo llow ing  section , we a lso contro l fo r a num ber o f add itiona l - 

context-, venture- and VC-related - variab les in our analysis.

G.IV. Methodology

In the fo llow ing  section  we describe our m ethodo logy fo r exam in ing  Hypothesis

2. Th is inc ludes a descrip tion  o f the variab les and th e ir  opera tiona liza tion , the 

statistical m ethod used, and the analytical approach taken.

G.IV.l. Variables and their operationalization

G.IV.1.a) Dependent variable

In our m ain ana lys is , the dependen t va riab le  (DV) to m easu re  the stag ing- 

in ten s ity  is the (con tinuous) round-length, opera tiona lised  as the tim e in days 

between the beg inn ing of one round to the beginn ing o f the next.196

As a lready outlined  in Chapter E.a ('Sam pling and Data'), in our orig inal sam ple, 

there are severa l cases w ith very short 'rounds'. For instance, about 1% o f what 

Venture Econom ics (VE) calls 'rounds' are less than 30 days long, and about 8% 

are less than 90 days long.

We reckon that those  very short 'rounds ' (i.e. those lasting less than 90 days) 

are unlike ly  to be d istinct 'rounds'. Rather, the short round-length  m ight be due 

to m istakes by VE (e ithe r cod ing or data input errors). Th is  assertion  is also 

supported  by Le rner (1994), who finds tha t VE som etim es lists as d iffe ren t 

rounds w hat is instead a d iffe ren t investm ent in the sam e round. We there fore  

com b ine 'rounds ' sho rte r than 90 days w ith the prev ious rounds and ad just all 

variab les co rrespond ing ly .197

196 This entails some problems, which we will address further below in the section on the analytical 
approach.

197 In further unreported analyses, we do the same for all investments in the same venture made 
with in 30 days (instead of 90 days), obtaining essentially the same results.
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G.IV.l.b) Theoretical variables

As a lready d iscussed  in deta il above (Chapte r D), the theore tica l va riab les  fo r 

the exam ination  o f ou r hypothes is  are five different proxies for VCs' knowledge: 

the VCs' 1) age, 2) non -b io te ch  experience , 3) tota l expe rience , 4) b iotech  

expertise, 5) b io tech-stage expe rtise .198

These variab les and the ir opera tiona liza tion  have a lready been described further 

above, and we th e re fo re  re fe r the reader to our p ropositions in C hap te r D for 

more details.

In short, however, we ope ra tiona lise  VCs' age by the tim e (in years) between 

the VC organ isa tion 's  foundation  and the date o f the particu la r investm ent under 

consideration199. A ll o th e r  th eo re t ic a l v a r ia b le s  a re  o p e ra t io n a lise d  as the 

cum ulative num ber o f a VC 's investm ents until the year prior to the investm ent 

u nde r co n s id e ra t io n , re sp e c t iv e ly  in: n on -b io te ch  v en tu re s  (n o n -b io te ch  

experience), all types o f ven tu res (total experience), b iotech ventu res (b iotech 

expe rtise ), and b io tech  ven tu res  o f the  sam e stage  as the  ven tu re  under 

consideration (b io tech-stage expertise).

S ince we conduct our ana lys is  at the round level (where the round m ight involve 

synd icates or so le VCs), and s ince we are also interested in a com parison  o f the 

re la tion  betw een  the ove ra ll syn d ica te 's  know ledge  ve rsu s  the  'le a d ' VC s' 

know ledge  and rou n d - len g th , we then  ave rage  the  know ledge  o f a ll VCs 

partic ipating  in a round to obta in  the average knowledge of the syndicate. We 

identify the m ost know ledgeab le  VC in each synd icate to obta in  the knowledge of 

the 'lead' VC. W ith respect to the latter, it shou ld  fu rthe r be m entioned  that - 

depending on the specific  p roxy fo r the VCs' know ledge analysed - the identified 

'lead ' VC  in a synd ica te  m igh t change. To illu stra te  this: in a synd ica te  there 

m ight be one old VC, who wou ld be considered  the 'lead ' VC  in th is  synd ica te  

when ana lys ing  the re la tion  betw een the VCs' age and round-length; but there 

m ight be a n o th e r  VC  in the  sam e synd ica te , who has the  m ost b io tech  

investm ents under his belt, and there fo re  would be considered  the 'lead ' VC in 

th is synd icate  when ana lys ing  the re la tion  betw een the V C s ' b io tech  expertise  

and round-length.

198 At this stage, it should be mentioned that we do not include the 6th proxy discussed in Chapter D, 
the VCs' biotech-sub-sector expertise, in our final analysis because preliminary analyses have shown 
that the results for this proxy are qualitatively the same as for the VCs' biotech-stage expertise.

199 In those cases where a VCs' foundation date is unknown we use the date of the VCs' first 
investment noted in the Venture Economics database.
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G.IV.l.c) Control variables

W h ils t o u r  fo cu s  is on the  a b o v e -m en tio n ed  th e o re t ic a l v a r ia b le s , we 

acknow ledge that severa l other factors are likely to be related to round-length as 

well. They  b road ly  fall into four groups: context-, VC-, finance-, and venture- 

related factors. W ith a v iew  to those factors, w ithout m uch extan t research to 

bu ild  u pon , it o ften  seem s too  sp e cu la t iv e  to h y p o th e s is e  ab ou t the 

d irection/sign  o f th is  re la tionship. However, we contro l for these other factors in 

ou r b ase lin e  m ode l to d iscove r the  s treng th  o f a sso c ia t io n  be tw een  ou r 

theoretica l variab les (the proxies for VC know ledge) and the dependent variab le 

(round-length) over and above these extraneous factors.200

Context-related control variables

A lthough it is c lea r that VCs' dec is ions do not take p lace in a vacuum  but are 

instead in fluenced  by the situation  in the (venture  cap ita l) m arkets, th is issue 

has been neg lected  in research on staging of venture  cap ita l investm ents. Only 

G om pers  (1995 ) notes tha t the round -leng th  is lik e ly  to be im pacted  by 

con tex tu a l a sp e c ts  such  as the  liq u id ity  in the  ven tu re  cap ita l m arkets. 

There fo re , to rem edy th is  om ission  in our base line  m odel, we contro l fo r four 

contextual variab les.201 These are as follows.

Number of active \/Cs: One factor w ith possib le  im pact on the round-length  is 

the total num ber o f VCs active ly  investing in a g iven year. In th is  context, it

200 Here, it should be mentioned that there are also some other factors with likely influence on the 
round-length that were identified In previous research. Kaplan and Stroemberg (2002), for instance, 
predict that staging should be related to several aspects of uncertainty associated with an 
investment opportunity, such as whether or not a venture is already generating revenues, whether 
or not an entrepreneur has already successfully brought a previous venture to IPO or acquisition, 
and/or the venture's industry long-term debt ratio. Similarly, Cuny and Talmor's (2003) model points 
towards the likely relevance of the venture's particular technology and the required non-monetary 
inputs by the VC to realize this technology for the most appropriate type of staging. We acknowledge 
that those aspects potentially might be of relevance, but unfortunately we do not have the necessary 
information in our data to control for them.

201 In preliminary analyses, we also tested some additional context-related factors such as the time 
(individual years or periods of 2-5 years) when the investment took place, as well as the U.S. Prime 
rate, the Dow Jones Industrial, the Nasdaq, and the Nasdaq Biotech indices - and their % changes in 
the year of the investment compared to the previous year. Overall, those variables showed no 
consistent relation to round-length. At the same time though, their inclusion did not increase the 
explanatory power of the models, but, instead, caused some problems of multicollinearity with other 
context-related factors that were included in the models. As a consequence, we opted to leave out 
those factors from the analysis and to keep only those factors, which did not cause problems of 
multicollinearity and for the inclusion of which we had plausible theoretical arguments.
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seem s recom m ended  to con s ide r all VCs, Independent o f w he the r they  have 

a lready invested in the focal industry  (b io techno logy) or not, because even if a 

VC  hasn 't p rev iously  invested  in b iotech, he m ight dec ide to do so, and by th is 

becom e a 'b io tech  VC'. Furtherm ore , because of the cyc lica lity  in the m arkets - 

that m ight m ake it d ifficu lt fo r the (num ber of) VCs to ad just to the num ber of 

in v e s tm e n t o p p o r tu n it ie s  -  and b e cau se  the a b so lu te  n u m b e r o f VCs 

dram atica lly  increases tow ards the end o f our sam pling period, we feel it is more 

app rop ria te  to  con s id e r  the  change  in the num ber o f VC s ra the r than  the 

abso lu te  num ber o f VC s in th is  con te x t.202 203 The re fo re , we con tro l fo r  the 

percentage change in the number of l/Cs investing venture capital in the year o f 

the investm ent under consideration  com pared to the previous year.

Number of 'active' biotech ventures: Related to the above, it seem s a lso likely 

that the num ber o f b io tech  ven tu res  rece iv ing  ven tu re  cap ita l in fluen ces the 

round-length. Again, we feel it is m ore appropriate to use the percentage change 

rather than the abso lu te  num ber because the later increases tow ards the end of 

our sam p ling  p e r io d .200 The re fo re , we contro l fo r the pe rcen tage  change in 

number of biotech ventures receiving venture capital in the y ea r o f the  

investm ent under consideration  com pared to the previous year.

Venture capital raised: If the round-length  is re lated to the deal s ize (see our 

d iscussion fu rther below), than it seem s p lausib le to assum e that a lso the overall

202 However, it is not clear what direction the relation between these two variables has, if it exists at 
all. On the one hand, one might expect a positive relation between this variable and round-length 
because an Increase in the number of VCs - unless it coincides with a similarly sized increase in the 
number of biotech investment opportunities - should increase competition between VCs and this, in 
turn, the negotiating power of ventures, which generally can be assumed to prefer longer round- 
length. At the same time though, it might be that the investment activity in the biotech sector 
follows other trends than the overall VC investment activity. As such, an increase in the number of all 
VCs might not necessarily lead to an increase in competition for investments in biotech; and it could 
be possible that the increasing proportion of VCs mainly invests in other sectors. In this case we 
wouldn't expect no or a positive relation between this variable and round-length.

203 Also with a view to this variable, it is not obvious what direction its relation to the round-length 
might have. We would generally expect a negative relation between the change in the number of 
biotech ventures receiving venture capital and round-length. This is because an increase in 
investment opportunities is likely to decrease competition between VCs for such opportunities and, in 
turn, the negotiating power of ventures looking for funding. This assertion, however, is only likely to 
hold as long as the increase in the number of investment opportunities does not coincide with a 
parallel (or bigger) increase in the number of VCs. If the latter occurs, competition amongst VCs 
would remain the same or even increase; and, in this case, one might expect no, or even a positive 
relation between the two variables.
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liqu id ity  in the  ven tu re  cap ita l m arkets is re la ted  to the  round-leng th  (cf. 

Gom pers, 1995). In th is  context, we again suggest that it is m ore appropriate to 

con s ide r the  change  in ven tu re  cap ita l ra ised  than  the ab so lu te  am ount o f 

venture cap ita l raised, because the latter increases dram atica lly  tow ards the end 

o f ou r sam p ling  period. Furtherm ore , and identica l to ou r a rgum ents  fu rthe r 

above, we feel it is m ore appropriate to use the total am ount raised, and not just 

the biotech am ount raised, because biotech investm ents represent a sub-sam ple 

of all investm ents by VCs. A lthough VCs often raise funds from  the ir investors for 

investm en ts  in p a rt icu la r  types/ in dustr ie s  o f ven tu res, m any VCs a lso have 

cons ide rab le  d iscre tion  abou t the ir investm ent dec is ions. As such, if there  are 

good investm en t opportun ities  perce ived to ex ist in b io techno logy, m ore funds 

should go into th is  se cto r.204 Therefore, we control for the percentage change in 

the total venture capital amount raised by all VCs in the year o f the investm ent 

under consideration  com pared to the previous year.

Boom years 1996-2000'. F inally, it seem s a lso p lausib le  to assum e that w hether 

or not a dea l took  p lace  during  the u np receden ted  h igh -tech -boom  years 

between 1996 and 2000 shou ld  be related to the round-leng th  o f th is deal as 

well. During th is period, there was to be observed a m assive cap ita l inflow  into 

the venture cap ita l industry; m any new and arguab ly  inexperienced VCs entered

204 Again it is not obvious what sign the relation between the liquidity in the VC markets and the 
round-length has, if it exists at all. If more funds are available for investments, this should reduce 
the VCs' financial constraints, and might make them more inclined to accept longer rounds. This 
might be, for instance, because VCs generally prefer the economies of scale coinciding with larger 
investments. Gompers (1995), for instance, suggests that in times of low capital inflows VCs would 
like to make more and bigger investments but they are unable to raise enough money to invest in all 
of these projects. Whilst constraints restrict investment, greater commitments to new funds might 
generate free cash flows, which might lead VCs to invest more money per round and to invest more 

often. Indeed, Gompers (1995) finds that in periods when VCs are able to raise more capital for new 
investments they invest more frequently in the ventures they finance. As such, the relation between 
increasing liquidity in the venture capital markets and round-length might depend on whether VCs 
invest more often (more funds) in the same or in different ventures. In the former case one might 
expect a negative relation between liquidity and round-length, in the latter case a negative relation. 
Furthermore, growth of the VC pool may measure entry by inexperienced VCs; and these new 
entrants may over-invest and may not monitor companies as effectively as experienced VCs. At the 
same time, it might also be that additional entry of new VCs leads to an increases in competition 
amongst active VCs, resulting in a increased negotiating power of ventures looking for funding, and, 
correspondingly to a even stronger positive relation between 'change in venture capital funds raised' 
and round-length. Finally, as mentioned before, it is also possible that the venture capital investment 
activity in biotechnology is 'decoupled' from the overall venture capital investment activity. Then, 
there might not necessarily be a (positive or negative) relation between the overall funds raised by 
VCs and the round-length of biotech deals.
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the arena; and even m any estab lished  VCs were said to have suffered from  an 

'irra tiona l exuberance '. Overa ll, th is m ight have resu lted in the 'norm al law s' -  if 

there are any -  determ in ing  VCs' deals were set out o f pow er during those boom 

years. But for the sam e reasons a lready outlined in the prev ious two sections it 

seem s even m ore specu la tive  to H ypothesise  about the d irection  o f a possib le  

relation between the 'boom '-dum m y and round-length. There fore , we contro l for 

w hether or not a round occu rred  during the high-/biotech-boom years (1996- 

2000) by a dum m y variab le  tha t takes the value of '1 ' if the investm en t takes 

place in the years 1996-2000, and the value of '0 ' otherw ise

Venture-related control variables

The next set o f contro l variab les fo r our baseline m odels covers venture-re la ted  

aspects as like ly  (co-) de te rm inan ts  o f the round-length . Som e o f these  have 

a lready been suggested in the extan t literature (m ain ly by Gom pers, 1995), and 

som e are suggested by us for the first time.

Venture stage: Extant lite ra tu re  suggests, from  an agency perspective, that VCs 

should show  tigh te r m on ito ring  -  i.e. shorter round-lengths - when investing  in 

ventures where in fo rm ation  asym m etries  are high. For reasons ou tlined  above, 

th is is like ly to be the case w ith a v iew  to ventures in start-up, seed, or early  

stages o f the ir deve lopm ent. However, som e em pirica l lite rature finds th is not to 

be the case .205 The re fo re , we contro l fo r w hether or not a round invo lves an

205 Sorenson and Stuart (2001: 1558), for instance, note 'the difficulty of opportunity appraisal and 
the importance of monitoring vary with the target company's development stage. Evaluating 
extremely early-stage companies proves difficult because they lack track records for making 
informed quality assessments. In contrast, venture capitalists can judge the quality of the 
management team in light of its performance on a number of different performance metrics in latter 
stage companies. In addition to offering more data to inform the due diligence process, latter stage 
companies might also require less intensive monitoring'. Similarly, Kaplan and Stroemberg (2002, 
2003) predict that staging should be related, amongst other factors, to whether or not a venture is 
already generating revenues - which is particularly unlikely in the venture's early development- 
stages. Also Bergemann and Hege's (2003) model predicts that the funding horizon are increasing 
from one stage to the next - emphasizing the notion that the early stages are the riskiest in an 
innovative venture. Similarly, Hsu (2003: 9) points out: 'it is important to study early-stage financing 
rounds. [...] earlier rounds of financing are usually associated with more technical and demand 
uncertainty'. However, there is also some indication that early-stage rounds are not necessarily 
shorter than later rounds. Gompers (1995), for example, finds - contrary to his predictions - no 
significant relation between the stage of an investee venture and round-length; and early stage 
rounds appear even to be longer than latter stage investments rounds (although not significantly so). 
Furthermore, also Bergemann and Hege's (1998) above-mentioned model of staging, which predicts 
that VCs might control a venture's process more intensively in latter stages of its development, 
because only then there is sufficient information available to distinguish good from bad projects.

266



Sven Remer - Smart Money September 2005

'early-stage venture' by a dum m y variab le that takes the value of '1 ' if the round 

under cons ide ra tion  invo lves a venture  that is in the sta rt-up , seed, or early 

stage o f its deve lopm en t (accord ing to the Ven tu re  Econom ics categorisation), 

and the value o f '0 ' otherw ise.

Venture age: T h is  va riab le  is like ly  to be re la ted , bu t not iden tica l, to the 

prev ious va riab le  (ven ture  stage at round), in tha t m ost ven tu res  over tim e 

(w ith  in c reas ing  age) go th rough  sub sequen t s tages  o f th e ir  deve lopm ent. 

Therefore, the age o f the venture -  independent o f its stage -  is likely to be of 

re levance for the VCs' risk perception , too. Th is is because, even a lthough an 

o lder venture m ight not have progressed into the next steps, the sheer fact o f its 

longer ex istence  shou ld  a llow  the investor to m ake m ore in form ed judgem ents, 

for instance, regard ing  the general ab ilities o f the ventu re 's  m anagem ent team . 

However, in the ex tan t literature, theoretica l p red ictions and em pirica l find ings 

on th is a spect som etim es d ive rge .206 There fore , we contro l fo r the 'age of the 

venture' at the tim e o f the round, m easured by the tim e  in years between the 

venture 's foundation date and the date of the particu lar financing round.

Venture first round of funding: Contro lling for w hether a round is a first round or 

not seem s im portant for our pro ject for several reasons. Most extant research on 

stag ing  has neg lected  the fact tha t m any ventu res rece ive fund ing  in severa l 

rounds from  the sam e or d ifferen t synd icates -  w ith one exception  being Kaplan 

and S trom berg  (2002), who pred ict tha t stag ing shou ld  be re la ted, am ongst 

o ther th ings, to w hether or not the round is the first VC  round in the venture, 

but who actua lly  find - con tra ry  to the ir p red ictions -  tha t the length o f first 

rounds is (s ign ifican tly) longer than the length of la ter rounds.207 Therefore, we

206 Gompers (1995), for instance, expects that holding the stage of development and all else 
constant, informational asymmetries are smaller in older than in younger ventures, making tight 
monitoring of older ventures less critical; and he indeed finds a positive relation between the 
venture's age and round-length - although only In case of low- but not in case of high-tech ventures. 
This could be because, in case of very young ventures (particularly in high tech sectors), in the very 
beginning it is unlikely that significant information emerges and/or because the cash burn of very 
young ventures are likely to be smaller.

207 Here, we would generally expect a negative relation between first round investments and 
round-length. When investing in a first round, a VC will usually conduct an in-depth due diligence. 
However, this will provide him mainly with information about the external risks and uncertainties 
associated with an investment; but it will only provide limited information about the internal risks, 
uncertainties, and information asymmetries associated with the particular investment. Therefore, in 
first rounds, the information asymmetries between investors and ventures are particularly high. As a 
consequence, in first round investments the VCs' should be particularly wary, leading to tighter 
control and shorter investment rounds. In later rounds information asymmetries are likely to be
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contro l fo r w hether or not the round under consideration  is a 'first round’ by a 

dum m y variab le  that takes the value o f '1 ' if it is a first round, and the value of 

'0 ' otherw ise.

Venture from US: A lthough  p rev ious  lite ra tu re  on stag ing  has neg lected  the 

nation of the ventures, in wh ich the investm ent takes place, we be lieve that it is 

appropria te  to contro l fo r th is  aspect because there is grow ing atten tion  to the 

d iffe ren ces  betw een  ven tu re  cap ita l m arkets  in d iffe ren t coun tr ie s  (B lack  & 

G ilson, 1998; Jeng &  W ells, 2000; Kaplan et a l., 2003; M an igart et a l., 2002; 

Sap ienza et al., 1996).208 The re fo re , we contro l fo r w hether or not the round 

under consideration  invo lves a 'venture from the US' by a dum m y variab le  that 

takes the value o f '1 ' if the venture  under consideration  is located in the US, and 

the value of '0 ' if it is located in any other nation.

Venture sector 41: O ne o f the  sho rtcom ings  o f m ost p rev iou s  research  on 

venture  cap ita l m igh t be seen in the fa ct tha t those  s tud ies  did not (or not 

ap p rop ria te ly ) d iffe re n t ia te  be tw een  d iffe ren t -  e.g. h igh - and low -tech  - 

industries o f investee  com pan ies. Th is is desp ite  the fact tha t those d ifferences 

are like ly  to tran s la te  in to  d iffe ren ce s  in risks, and thus a lso  in to  d iffe ren t 

investm ent approaches by VCs, includ ing the decision on round-leng th .209 W hilst

smaller, for instance, because the same VC had already invested in a previous round of the same 
venture (and thus gathered valuable internal information about it). But even if the VC invests for the 
first time in a latter round, the venture will have a longer (and possibly documented) track record to 
base an investment decision on. Furthermore, first-time latter round VCs might have access to 
previous investor's (due diligence and/or venture performance) documentation. Whatever the 
specific information available to the VC in a latter round, it should help him in reducing the 
information asymmetries and uncertainties that are particularly likely to exist earlier investment 
rounds.

208 Indeed, some previous research suggests that there are differences in the investment approach of 
VCs from different countries, for instance with a view to their syndication behaviour (Lockett & 
Wright, 2003; Manigart et al., 2004). For instance, it seems, U.S. VCs tend to syndicate more 
frequently than their European peers. However, without much previous research to build upon in the 
context of staging, we feel it is too speculative to hypothesize about the potential direction in the 
relation between the venture's nation and round-length. For instance, it seems equally likely that in 
the U.S., as the nation with the most mature venture capital and biotechnology industry round- 
lengths are longer or shorter than in other nations.

209 This assertion also finds some support form other researchers. As outlined before, Gompers 
(1995), for instance, argues that the nature ('tangibility') of the assets in a venture's industry is 
likely to influence the deal structure, including the round-length. The less tangible those assets and 
the more important the future growth options in the venture's industry, the greater the potential 
agency risks, and the tighter therefore should be the control by the VCs. Also, Kaplan and 
Stroemberg (2002) predict that staging should be related to the venture's particular industrial sector.
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we exc lu s ive ly  focus  on one particu la r h igh-tech  industry , b io techno logy, we 

a cknow ledge  th a t a lso w ith in  th is  secto r there  are like ly  to ex is t im portan t 

d iffe re n ce s  b e tw een  va r io u s  su b -se c to rs , w h ich  m igh t in v o lv e  d iffe re n t 

te chno log ie s , b u s ine ss  m ode ls, and cha llenge s  fo r both en tre p ren eu rs  and 

investors. For instance , b io tech  com pan ies  m ight be active  in com para tive ly  

'low '-risk  sub-sectors  such as 'deve lopm ent o f env ironm enta l c lean ing/protection  

technolog ies; or they  m ight be active in very h igh-risk  subsecto rs that not only 

face  the 'n o rm a l' risk  o f p ro ject fa ilu re  fo r s c ie n tif ic  reasons but a lso the 

add itiona l risk o f o ffic ia l approval fa ilure. W ith a view  to the latter, the VE sub -

se c to r  4100  (d ev e lo p m e n t o f hum an d rugs; see A p p en d ix  I fo r the VE 

categorization  o f b iotech sub-sectors) is arguab ly  m ost risky because its projects 

not on ly face enorm ous sc ien tific  risks, but are a lso ex trem ely  tim e- and cash -

consum ing, and sub ject to very rigid approval procedures (see Append ix  I for a 

description o f the drug-deve lop ing p rocess).210 Therefore, we contro l fo r w hether 

the round under cons ide ra tion  involves a 'venture from sector 41’ by a dum m y 

variab le  that takes the value o f '1 ' if the venture under cons ide ra tion  is m ain ly 

engaged in research  and deve lopm ent of hum an drugs (VE b io tech-subsector: 

'4100') and the value of '0 ' otherw ise.

Finance-related control variable

Round amount ('deal size’): One key factor to contro l for when one is interested 

in the re la tion sh ip  between VCs' know ledge and round-leng th  is certa in ly  the 

am ount rece ived by a venture in th is round: all o ther th ings equal, the larger the 

deal-size, the longer a venture should be able to 'su rv ive ' before it has to get a 

new capita l in fus ion .211 Therefore, we control fo r the round amount ('deal size'),

210 One might expect high-risk sub-sectors, such as sub-sector 4100, to be associated with shorter 
round-lengths. However, it seems also possible that this sub-sector in fact is associated with longer 
round-lengths, because it might take more time for ventures in this sub-sector to reach milestones 
that allow evaluating their actual progress.

211 We acknowledge that the assumption 'all other things equal’ represents a strong simplification. In 
practice, the relation between round amount and round-length is likely to be more complicated: 
different ventures, and even the same ventures over time (i.e. in different development stages), are 
likely to have different cash-burn-rates. So, given the same deal size, one venture will last longer 
than another venture, as will one round in one venture in a particular stage compared to another 
round in the same venture in a different stage. However, we also control for the ventures stage and 
age and therefore feel entitled to make the assumption of a positive relation between round amount 
and round-length, other factors constant. At the same time, the reader is referred to Gompers’ 
(1995) above-mentioned findings that larger financing rounds do not lead to longer round-lengths. 
From this Gompers (1995) concludes that venture- (and industry-specific) factors determine the
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m easured as the total am ount invested by all VCs partic ipating  in a deal (and by 

the sole VC in case of an unsyndicated deal).

VC-/syndicate-retated control variables

The fourth  and fina l set o f contro l variab les concerns VC -re la ted  factors, other 

than th e ir  know ledge , wh ich  we be lieve are like ly  to be re la ted  to the round- 

length but neglected by p rev ious research.

Syndicated round: A lthough  ex tan t literature on staging has neg lected  the fact 

that m ost dea ls invo lve m ore than ju s t one VC, we inc lude th is variab le  in our 

base line m odel s in ce  it seem s reasonab le  to assum e that synd ica tion  reduces 

the risk associated  w ith an investm ent fo r the ind ividual VC. As d iscussed above 

in m ore deta il (see C hap te r F), th is  is because  a) synd ica tion  w ill typ ica lly  

reduce the financia l contribu tion  o f the ind ividual VC  to a particu la r venture  thus 

allow ing him  to spread his investm ents over severa l d iffe ren t ventures, and/or 

b) because o ther VCs m ay bring add itiona l expertise  to assess an opportun ity  

p rior to the inves tm en t and /o r to m anage it a fte r the inves tm en t has taken 

place. In add it ion , as show n  in the p rev ious  chap ter, synd ica ted  dea ls  are 

usually larger than unsynd icated  deals; and a larger deal size m ight be assum ed 

to increase the life line o f a venture or be m atched to a longer period o f venture 

activ ity. As such, we would assum e that if a round is synd icated, th is shou ld  be 

positive ly  re la ted to the round-length . However, as we have a lso shown in the 

previous chapter, m ore know ledgeab le  VCs are less inclined to synd icate. From 

th is it seem s possib le  that synd ica tes are, on average, less know ledgeab le  than 

so le  VCs; wh ich  cou ld  a lso becom e m an ifest in d iffe ren t dea l s tru ctu res  and 

round -leng th s . T h e re fo re , we con tro l fo r w he the r o r not the  round under 

consideration  is a 'syndicated round' by a dum m y variab le  that takes the value 

of '1 ' if the focal round is synd icated  between two or more VCs, and the value of 

'0 ' otherw ise.

Investor type: A lthough , to ou r know ledge, no prior research ex ists on w hether 

there  are d iffe ren ces  in the deal s tru ctu res  o f d iffe ren t types o f investors, it 

seem s reasonab le  to assum e that th is  is the case, fo r instance, because  'true ' 

private equ ity  investo rs  m ight be assum ed to be m ost p ro fic ien t in identify ing  

and dea ling w ith the  r isks assoc ia ted  w ith those ventu res look ing fo r venture  

capital. But again, w ithout any prev ious research to build upon, we feel it is too 

specu la tive  to hypothes ize  abou t the potentia l d irection  in the re la tion  between

round-length independently of the investment size. However, as mentioned above, it Is not evident in 
this study whether he controls for different cash burn rates.
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the V C s ' type  and round-leng th . The re fo re , we contro l fo r the investo r type 

'private equity partnership’, m easured as % o f VCs in a synd ica te  tha t -  

accord ing  to VE - are true independen t p rivate  equ ity  pa rtnersh ip s  (VC in a 

narrow sense).212

VC-venture proximity: To contro l for th is variab le  seem s o f re levance because 

considerab le  lite ratu re  points out that VCs as re la tionsh ip  investors that take an 

active role in the m anagem ent and/or contro l o f the ir investm ents. C learly, it is 

m ore d ifficu lt fo r VCs to fulfil th is role if they are geograph ica lly  and/or cu ltura lly  

d istant from  the ir investm ent venture. For instance, Sorenson and Stuart (2001) 

find that the like lihood  that VCs invest in new ven tu res  dec lines sharp ly  w ith 

geograph ic  d istance . G enera lly , we would expect the p roportion  o f VCs com ing 

from  the sam e country  as the investee venture to be positive ly  related to round- 

length, because  it shou ld  ease continuous m on itoring  in form  o f onsite  visits, 

partic ipation  on boards etc. At the sam e tim e though, we have to acknow ledge 

that our opera tiona liza tion  of th is variab le is rather crude since it considers, say, 

a Ca lifo rn ian  venture  and a New York VC as com ing from  the sam e nation, but 

not a Germ an venture  and a French V C -  a lthough the later are c learly  c loser to 

each o ther from  a geograph ica lly  perspective. Neverthe less, we reckon, because 

the later pair is m ore d istant than the fo rm er from  a cu ltura l, language, political, 

and lega l p e rspec t ive , it m akes sense  to con tro l fo r  th is  by the va riab le  

suggested. The re fo re , we contro l fo r the 'VCs from same country as venture', 

m easured as % o f VCs in a synd icate  that -  accord ing  to VE - com e from  the 

sam e country as the venture.213

G.IV.2. Statistical method and analytical approach

In th is section  wee describe  the s ta tis tica l m ethod and the overa ll ana ly tica l 

approach used to test our Flypothesis 2.

G .IV .2 .a )  S ta t is t ic a l m e th od

O ur d epen den t va riab le  (DV), round-leng th , is con tinuous, ou r th eo re tica l/  

independen t va riab le s  (IVs) are con tinuous, and ou r con tro l va riab les  are a 

m ix tu re  o f con tinuous  and dum m y variab les. The re fo re , we em p loy  m u ltip le

212 Unreported analyses that use dummy variables for the different investor types instead of % 
values result in qualitatively similar findings.

213 Unreported analyses that use dummy variables (taking the value of 1 if at least one VC from the 
syndicate comes from the same country as the venture) instead of % values result in qualitatively 
similar findings.
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regress ion  ana ly s is  (MR) to exam ine  ou r H ypothes is  2. O ur approach  m ain ly  

fo llow s the re co m m end a tio n s  by H a ir et al. (1998), T ab a ch n ick  and Fide ll 

(2001), and Gujarati (2003).

The objective o f MR is to fit a statistica l model to the data and use that m odel to 

p red ict va lues o f the DV from  one or m ore IVs. Th is is a llow s one to go a step 

beyond the data that one actua lly  possesses. The m odel fitted to the data is a 

lin ear one in the  p a ram ete rs  and sum m arize s  the sca tte r o f po in ts  in a 2- 

d im ensiona l space  w ith  a s tra igh t line. Any s tra igh t line can be draw n if one 

knows tw o th ings: 1) the s lope  (or grad ien t) o f the line, and 2) the po in t at 

which the line crosses the vertica l ax is o f the graph (the intercept). As such, the 

equation of a stra ight line (w ith just one IV) is defined as:

I = f irJ +  f] |X, + £[

where Y is the DV that one w ants to predict; X, is the /th subject's  score on the 

p red ictor variab le; p0 is the in tercept and P i is the g rad ien t o f the line; and the 

residual term , Ei# rep resen ts  the d iffe rence  between the score p red icted  by the 

line fo r sub ject / and the score  tha t sub ject / a c tua lly  ob ta ined . Th is  eas ily  

genera lises to n -d im ensions in which case we fit an n-d im ensiona l hyper p lane to 

the set o f points.

The re  are severa l w ays to fit a s tra igh t line to the data co llec ted . The  m ost 

com m on ly  used m a them atica l m ethod  is the method of least squares. Th is  

m ethod sea rches fo r  the  'lin e  o f the best fit ' ( 'reg ress ion  line ') that, o f all 

possib le lines, resu lts  in the least am ount o f d ifferences (residua ls) between the 

values predicted by the line, and the data that were actually observed.

Once one has found the 'lin e  o f best fit', it is im portant to assess how well th is 

line fits the actual data, i.e. to assess the goodness-of-fit of the model, and to 

asses the exp lana to ry  con tr ibu tion  o f the ind iv idua l IVs, and to te st w hether 

the ir estim ated  coe ffic ie n ts  are genera lizab le  beyond the sam p le  data to the 

overall popu lations (Hair et al., 1998).

To assess the overall model, com m only  used m easures are the: R2, the adjusted 

R2, and the  A N O V A /F -ra t io -ch a n g e . The  R2 (co e ff ic ie n t o f d e te rm in a tion ) 

describes the am ount o f varia tion  in the outcom e variab le  that is accounted  for 

by the model. The  ad justed R2 add itiona lly  takes into account the num ber of IVs 

inc luded  in the  reg re ss io n  equa tion  and the sam p le  s ize. It is u se fu l fo r 

com parison  betw een  equa tions  w ith d iffe ren t num bers o f IVs and/o r d iffe ren t 

sam ple size. It becom es sm a lle r as one has few er observations per independent 

variab le . A lthough  the add ition  o f IVs w ill a lw ays cause the  R2 to rise, the
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adjusted R2 m ay fall if the added variab les have little exp lanatory  power and/or 

if the degrees o f freedom  becom e too small. W hereas R2 te lls  how much of the 

variance in Y is accounted  for by the regression m odel, the adjusted value te lls 

how m uch variance  in Y would be accounted for if the m odel had been derived 

from  the popu lation  from  which the sam ple was taken. The Anova tests w hether 

the m odel is s ign ifican tly  better at pred icting the ou tcom e than using the mean 

as a 'b e s t guess '. As such it te lls  w hether the m ode l, overa ll, resu lts  in a 

s ign ifican tly  good degree of pred iction  o f the ou tcom e variab le  (but, in MR, it 

does not prov ide in form ation  about the ind ividual contribu tion  of variab les in the 

m odel). Here, the F-ratio  (m ean squares o f m odel / m ean squares of residuals) 

is a m easu re  o f how  m uch the m odel has im proved  the p red ic tion  o f the 

ou tcom e com pared  to the level o f inaccu racy  of the m odel; it is used as a 

s ta tis t ic  in the F-test. If a m odel is good, one expects  the im provem en t in 

p red iction  due to the m odel to be large and the d iffe rence  between the m odel 

and the observed  data to be sm all. In short, a good m odel shou ld  have a large 

F-ratio  (g rea te r than 1 at least) because the top ha lf o f the equation  will be 

b igger than the bottom  half. The exact m agnitude o f th is F-ratio can be assessed 

using critica l values for the corresponding degrees of freedom .

To test the statistical significance of the IVs' fto/i coefficients is necessary when 

the ana lysis is based on a sam ple and not the overall p opu la tion .214 In that case 

one is in te rested  not on ly  in the es tim ate  fo r  ju s t tha t sam p le  but in how 

genera lizab le  the resu lts  are to the popu lation , i.e. o f w hether the estim ated 

coeffic ients will indeed be d ifferen t from  0 across a la rger num ber of sam ples of 

a certain size. Th is is tested w ith the t-test, where the t-sta tis tic  is calculated as: 

t = ((̂ observed - Pexpected) / SEp  = p/SEp ; where pexpected is the va lue o f p that one 

would expect if the  null hypo thes is  (i.e. the coe ffic ie n t is 0) were true. The 

va lues of t can be com pared  to the va lues that we wou ld expect to find by 

chance alone; if t is very large then it is un like ly  to have occurred by chance, 

and the co rrespond ing  p-va lue would be sm all (e.g. p<0.1); and, S E  te lls  one 

som eth ing  abou t how  d iffe ren t p values would be if one took  m any sam ples o f

214 The p0/i coefficients of the IVs indicate the individual contributions of each predictor variable to the 

model, where p0 can be interpreted as the value of the outcome when the predictor values are 0, and 

Pi presents the change in the outcome resulting from a unit change in the predictor i. (NB: the p 

values in the regression model are the unstandardized values, in the units of the corresponding 
variables).
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data and ca lcu lated  the fi va lues for each o f them .215 The sm a lle r the s ign ificance 

and the la rger the va lue  o f t, the g rea ter the contribu tion  o f a p red ic to r -  and 

the more likely it its tha t one is right to accept the hypothesis tha t the |5 value is 

s ig n if ica n t ly  d iffe re n t from  0 and th a t the p re d ic to r  v a r ia b le  con tr ib u te s  

s ign ifican tly  to ou r ab ility  to estim ate values o f the ou tcom e.216 If the SE is very 

small, then it m eans that m ost sam ples are likely to have |’> va lues s im ila r to the 

one in the sam ple co llected  (because there is little variation across the sam ples). 

As such the t-test te lls  us w hether p is s ign ifican tly  d iffe ren t from  0 re la tive  to 

the variation in p va lues fo r s im ila r sam ples. When the SE is sm all, even a small 

dev iation from  0 can re flect a m ean ingfu l d ifference because p is representa tive  

for the m ajority o f possib le sam ples.

W hen a MR ana lys is  is done, the resu lting  equation is co rrect fo r the sam ple of 

observed values. How ever, usua lly  one a lso wants to know  w hether the model 

gene ra lize s . T he  bas ic  issue  here  is w hether, in cou rse  o f ca lcu la t in g  the 

regression coeffic ients and pred icting the DV, the assumptions of the MR analysis 

have been met; and if one finds that the model is not genera lizab le , one m ust 

restrict any conclus ions to the sam ple used.

In th is context, the  m ost fundam enta l assum ptions of MR are linearity o f the 

phenom enon m easured, normality, homoscedasticity, independence and absence 

of serial correlation in the error terms. Furtherm ore, it is recom m ended to test 

fo r ou tlie rs/ in flu en tia l cases  in the so lu tion . F inally , fo r the estim a tion  o f the 

param eters o f the regress ion  to be com putationa lly  possib le  the data m atrix  X'X 

should be non-singu lar. V io la tion  o f th is assum ption is described as a s ituation of 

perfect (m ulti) co llinearity  am ongst the independent variab les (IVs).217

Since the m u ltivaria te  m odel acts co llective ly  fo r the variab les in the ana lys is  it 

m ust m eet the sam e assum ptions as the ind ividual variab les, and the evaluation

215 Hence one can use the SE (i.e. the SD of this sampling distribution) as a measure of similarity of (1 

values across samples. The standardized |! values tell us the number of SDs that the outcome will 

change as result of one SD change in the predictor. To interpret these values literally, one needs to 
know the SDs of all the variables (to be found in the SPSS output on the descriptive statistics)

216 NB: since the magnitude of the (! values depends on the units of measurements, the t-test is 

calculated by using standardized (S values, i.e. taking account of the SE.

217 If those assumptions are met, the coefficients and parameters of the regression equation are said 
to be unbiased, and the model for a sample can be accurately applied to the population of interest. 
However, even an unbiased model only says that on average the regression model from the sample 
is the same as the population model; but even if all assumptions are met a sample model might not 
always be identical to the population model.
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of assum ptions has to be done twice: first, fo r the ind iv idua l orig ina l variab les, 

and, second, for the varia tes a fter the m u ltivaria te  m odel has been estim ated. 

W ith a v iew  to the latter, the principal m easure is the residual -  the d ifference 

between the observed and predicted values of the DV (which represent the total 

effect o f the va ria te ).218

V io la tio n s  o f each assum ption  can be iden tified  by spe c ific  pa tterns of the 

residuals, and severa l sta tistica l tests that are specific  fo r each assum ption  can 

com plem ent the visual ana lys is.219

In the fo llow ing , we describe  how we test those  a ssum p tion s  and how we 

address situations where they are not met.

One assum ption  underly ing  MR is that o f linearity, i.e. tha t there  is a stra ight- 

line re la tio n sh ip  betw een  tw o con tinuous v a r ia b le s .220 In the  p re -ana ly tica l 

stage, we test fo r linearity  in the re la tionsh ip  between each individual IV and the 

DV by partial regression  plots, and in the post-ana lytica l stage, by residual plots, 

w here s tanda rd ized  res idua ls  are p lotted aga in st p red icted  va lues. In those 

cases where we find ind ications of non-linearity , we try severa l transform ations 

o f the in vo lved  v a r ia b le s . H ow ever, s in ce  th o se  tra n s fo rm a tio n s  do not 

qua lita tive ly  change our find ings, we base our main ana lys is  on - and report the 

results for - the orig inal, untransform ed variables.

A no the r fundam en ta l assum ption  underly ing  MR is tha t o f normality o f the 

variab les inc luded  in the ana lys is, and particu la r ly  o f the dependen t variab le

218 When examining residuals, some form of standardizations is recommended, as it makes the 
residuals directly comparable (in their original form, larger predicted values naturally have larger 
residuals). The most widely used is the studentized residual, whose values correspond to t values. 
This correspondence makes it quite easy to assess the statistical significance of particularly large 
residuals.

219 One plot of particular interest is the null plot, the plot of residuals when all assumptions are met. 
It shows the residuals falling randomly, with relatively equal dispersion around 0 and no strong 
tendency to be either greater or less than 0. Likewise, no pattern is found for larger versus small 
values of the IV.

220 Linearity is important in a practical sense because MR is based on the concept of correlation, 
which only captures the linear relationships and ignores nonlinear relationships. The result of non-
linearity is an underestimation of the actual strength of the relationship. However, often two 
variables have a mix of linear and curvilinear relationships: one variable generally gets smaller/larger 
as the other gets larger/smaller, but there is also a curve to the relationship. The linear components 
may be strong enough that the curvilinear component might be ignored; but usually a curvilinear 
pattern (in the residuals) indicates that corrective action will increase both the predictive accuracy of 
the model and the validity of the estimated coefficients.
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(DV).221 In the p re -ana ly tica l stage, we test for the norm a lity  by check ing  the 

va lues  o f the  skew ness  and ku rtos is  o f the d is tr ib u tio n s  o f the ind iv idua l 

v a r ia b le s  as w e ll as by the co rre sp on d in g  K o lm o g o ro v -S m irn o v  te s t fo r  

Norm ality. In the post-ana ly tica l stage, we graph ica lly  in spect the d istribu tions 

of the residua ls in residua l p lo ts and norm al p robab ility  p lots. Aga in , we find 

ind ications o f non-norm a lity  o f severa l variab les, inc lud ing the DV: m ost o f the 

variab le  d is tr ibu tions  are h igh ly  skew ed to the le ft and are m ore/ less  peaked 

than a norm al d is tr ibu tion  wou ld suggest. As a consequence , we try severa l 

transfo rm ations (e.g. square  root, log, log p lus constan t inverse, inverse  plus 

con stan t) o f ou r key  v a r ia b le s  to m ake th e ir  d is tr ib u t io n  m ore  norm al. 

Furtherm ore , we es tim a te  the reg ress ion  ana lys is  w ith both the o rig ina l and 

transform ed variab les. How ever w ith the exception o f a log -transfo rm ation  of the 

dependen t v a r ia b le  (ro u n d - len g th ), m ost tra n s fo rm a tio n s  am end the non- 

Norm ality  o f ou r va riab les  on ly  to som e degree; and the prob lem  o f skew ness 

and (m ore or less) long ta ils  la rge ly  persists; and the tran s fo rm a tion s  do not 

change our resu lts qua litative ly.

The re fo re  - fo llow ing  H a ir et al. (1998), who note tha t a lthough  reg ress ion  

analysis has been shown to be quite robust even when the Norm ality  assum ption 

is v io lated - fo r ou r fina l ana lys is, we on ly used the transform ed  version  o f the 

DV (log o f round-leng th ), but kept all o ther va riab les  in th e ir  un transfo rm ed  

version.

Moreover, an im portan t assum ption  o f MR is that o f hom oscedastic ity .222 We test 

th is w ith the Levene test (wh ich m easures the equa lity  o f variances fo r a s ing le 

pa ir o f va riab les) and v isua lly  by inspecting  the 'pa rtia l p lo ts ' be tw een  the

221 Generally speaking, if the variation from the Normal distribution is very large, all resulting 
statistical test may render invalid as normality is required to use the F and t statistics governing the 
overall significance of the regression and of the individual (or groups of) explanatory variables. 
Although, large sample sizes are said to diminish the detrimental effects of non-Normallty, this may 
not always be warranted. Statistical inference is said to become less and less robust as the 
distribution of the DV departs from Normality.

222 Flomoscedasticity means that, at each level of the IV(s), the variance of the residual terms of the 
regression should be constant. Otherwise, there is heteroscedasticity. Many times, a number of 
violations occur simultaneously, such as heteroscedasticity and non-Normality. Remedies for one of 
the violations often corrects the problems in other areas as well. For example, because 
heteroscedasticity often is the result of non-Normality, a correction to remedy non-Normality might 
also remedy the unequal dispersion of variance. Therefore, heteroscedasticity might be remedied 
through data transformations similar to those used to achieve Normality. Flowever, if at all, 
heteroscedasticity can only be remedied by transformations of the DVs (whilst non-Normality 
transformations usually involve the IVs).
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res idua ls  o f the  ou tcom e  va riab le  and each p red ic to r va ria b le  when both 

variab les are regressed  separa te ly  on the rem ain ing  p red ictors. Again, we try 

several trans fo rm ations  that do not resu lt in qua lita tive ly  d iffe ren t find ings, and 

therefore report the results of the untransform ed data.

MR also is based on the assum ption of independence of the predicted values, i.e. 

absence of correlation between the prediction errors.223 W e test fo r corre la tions 

between errors w ith the Durb in-W atson test, which exam ines w hether adjacent 

residua ls are co rre la ted . W h ilst we do not report the resu lts  o f those tests, it 

should be m entioned  that we do not find any ind ica tion  of dependence  in the 

predicted values / corre lation in the prediction errors.

In add ition, fo r the MR resu lts to be genera lizab le, it is a lso im portant to assess 

outliers and influential cases. We have a lready described  our general approach 

to identify ing and dealing with those cases fu rther above in Chap te r E, to which 

the reader is referred to at th is point. In a short version though, we test for uni- 

and m u lt iv a r ia te  ou tlie rs  in the p re -ana ly tica l screen ing  phase  and in the 

so lu tion. Based on th is, we identify  a num ber o f cases tha t m ight poten tia lly  

p resent ou tlie rs  or in fluen tia l cases. Th is  is m ain ly  due to ex trem e va lues of 

ind iv idua l va riab le s . How ever, a c lo se r exam ina tion  o f th ose  cases across 

d iffe ren t va riab les does not provide reason to be lieve that they are not part of 

the  ove ra ll p opu la t io n . Fu rthe rm ore , in p re lim in a ry  an a ly se s  we run ou r 

regress ion  m ode ls w ith and w ithout those cases included. S ince the resu lts o f 

those  ana lyses  do not d iffe r qua lita tive ly , we opt to run and report the final 

analyses with all cases included.

F ina lly , an o the r im p o rtan t a spect in the con te x t o f MR is the absence  of 

multlcollinearity o r s ingu la rity .224 In the p re -ana ly tica l/screen ing  stage, we test

223 This means that the predicted values are not related to any other prediction, they are not 
sequenced by any variable, and their prediction errors are uncorrelated with each other. Otherwise, 
one might assume some unexplained systematic relationship in the dependent variable. If such a 
situation exists, one cannot be confident that the prediction errors are independent of the levels at 
which on is trying to predict, and Some other factor might be affecting the results, but is not 
included in the analysis. One possible reason might be the existence of separate groups in the 
observations, where similar factors affect one group but not another. If the observations from both 
groups are combined, then the final estimated relationship must be a 'compromise' between the two 
actual relationships.

224 These are data problems, not problems of model specification, that occur when two or more 
variables are very highly correlated (multicollinearity) or redundant (singularity).

Multicollinearity and singularity cause both logical and statistical problems. The logical problem Is 
that it is not good to include redundant variables (e.g. r>.7) in the same analysis because they are
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for th is by v isua lly  exam in ing  the b ivaria te  corre la tion  coe ffic ien ts  in corre la tion  

m atr ices . In th e  p o s t-a n a ly t ic a l s tage , we use m u lt iv a r ia te  c o llin e a r ity  

d iagnostics to identify  poten tia lly  prob lem atic variab le(s). For th is purpose, SPSS 

prov ides severa l d iagnostics  such as variance  in flation  facto rs  (VIF), to le rance  

values, e igenva lues, cond ition  ind ices, and variance proportions. At th is stage, it 

should be m entioned that in course of several pre lim inary analyses, we identified 

severa l cases o f (too) high b iva ria te  and m u ltivaria te  co rre la tions  both contro l 

variab les and theore tica l va riab les (e.g. non-b io tech/to ta l experience , b iotech/- 

stage  exp e rt ise , a n d /o r  age), w h ich  resu lted  in ve ry  in s ta b le  p a ram e te r 

estim ates. As a consequence, in the final (reported) ana lyses, we included on ly 

those variab les that did not show  any problem s of m ultico llinearity.

G.IV.2.b) Analytical approach 

Main analysis

As described  above, ou r m ain ana lys is  invo lves a m u ltip le  reg ress ion  w ith the 

round -leng th  as the  co n t in u o u s  DV, five  p rox ie s  fo r  V C s ' know led g e  as 

theo re tica l v a riab le s , and seve ra l con tro l va riab les; and it is based on all 

financing rounds in our sam p le  for which we have inform ation  on all the re levant 

variables.

In th is context, we hypothes ized  that the re lation between VCs' know ledge and 

round-length wou ld be the m ore pronounced (negative ly  or pos itive ly) the more 

specific the VCs' know ledge is at the point o f investm ent. Therefore, we test the 

d iffe ren t p rox ies fo r V C s ' know ledge  ind iv idua lly  using separa te  m ode ls. Th is 

a llow s us to con tra s t and com pare  both the overa ll p red ic tive  pow er o f the 

m odels com pris ing  the d iffe ren t prox ies and the ind iv idua l coe ffic ien ts  o f each 

proxy.

M oreover, we are in te re s ted  in the  re la tion  betw een  round -leng th  and the 

average synd ica tes ' know ledge versus the 'lead ' VCs' know ledge. There fore , we 

conduct the above analyses in parallel for both synd icates and 'lead ' VCs.

not needed and because they inflate the size of the error terms, and by this actually weaken the 
analysis. The statistical problems (e.g. regarding matrix inversion) created by multicollinearity and 
singularity are said to occur at higher levels of correlation (e.g. r>.9) (Tabachnick & Fidell, 2001). 
The impact of multicollinearity is to reduce any IV’s predictive power by the extent to which it is 
associated with the other IVs. As collinearity increases, the unique variance explained by each IV 
decreases and the shared prediction percentage rises. This further reduces R (as a measure of the 
multiple correlation); and it often also results in unstable values for the regression coefficients.
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As such, our main ana lys is  com prises 10 d ifferent m odels (exclud ing the baseline 

m odels 0-1 to 0-4), each testing one know ledge proxy fo r e ithe r the synd icate 

(m odels 1-1 to 1-5) and for the lead VCs (m odels 2-1 to 2-5), respective ly; but 

all using the sam e units of ana lys is  (i.e. all rounds in our sam ple, for which we 

have inform ation on all re levant variables).

Additional analyses

The above-m en tioned  approach  to the m ain ana lys is , how ever, invo lves two 

potential problem s.

One possib le  prob lem  concerns the units o f ana lys is  em ployed. Specifica lly , one 

m ight argue that pooling all rounds in our sam ple cou ld  v io la te  the assum ption 

o f independence  betw een observations and in troduce bias into ou r find ings.225 

How ever, to te s t fo r  th is  we exam ine  (fo llow ing  ou r d iscuss ion  above) the 

corre la tions between the regression  error term s, and in fact do not find th is in 

reality  to be a prob lem . Neverthe less, we cons ide r it im portan t to doub le-check 

the find ings based on sub-sam p les, in which possib le  p rob lem s resu lting from  

the non-independence between som e observations are reduced or elim inated.

For th is purpose, we conduct one add itiona l ana lys is  using the sam e variab les 

but on ly firs t rounds as the unit o f analysis. In doing so we add two additional 

perspectives to our main analysis.

On the one hand, the approach  ensures that each venture  en ters our ana lyses 

on ly once (s ince a ventu re  can by defin ition  have on ly  one firs t round). Th is 

e lim inates potentia l prob lem s o f non-independence between observations at the 

venture  level and the potentia l problem  o f m u ltip le  en tries  o f the sam e VCs in 

com b ination  w ith the sam e ventures. It a lso s ign ifican tly  reduces the m ultip le 

entries by the sam e VCs into the data.

Th is  approach  is a lso  in teresting  in that it looks on ly  at s itu a tions  where by 

defin ition  the VCs have no previous 'in s ider' know ledge about the venture under 

consideration . The re fo re , by using first rounds on ly we can study the e ffect in 

the focus o f ou r interest, nam ely the role o f VCs' know ledge that was acquired 

during prev ious investm ents in other ventures. Th is know ledge is in its 'purest' 

fo rm , i.e. w ith o u t be ing  im pacted  ( 'w a te red  dow n ') by the  V C s ' spe c ific  

know ledge regard ing  the venture  under consideration . However, as m entioned

225 For instance, some ventures enter our analysis several times because they receive several rounds 
of funding. Similarly, some VCs enter our analysis several times because they invest in different 
ventures and/or in different rounds of the same venture.
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above, firs t rounds m ay be d iffe re n t in o the r a spects  from  la te r rounds. 

Therefore, we conduct the sam e analysis also for later rounds only.

Ye t a n o the r issu e  in ou r m ain  an a ly s is  con ce rn s  the  DV, ro un d - leng th . 

Specifica lly , th is  DV is truncated  because, for m any ventu res in our sam p le  we 

do not know  the length  o f th e ir  last round .226 As a consequence , we cannot 

in c lude  the la st rounds o f m ost ven tu res. Th is  issue cou ld  be pa rticu la r ly  

prob lem atic w ith a v iew  to those  ventures that have on ly rece ived one round of 

fund ing (i.e. th e ir  firs t round, wh ich s im u ltaneous ly  is th e ir  last round) during 

our sam pling  period. In those  cases, we do not have any in fo rm ation  on the 

length  of th is  round  (un less  the ven tu re  goes pub lic  or ge ts  acqu ired  a fte r 

rece iv ing  the firs t round); and, as a consequence , we canno t inc lude  those 

ventures. Th is not on ly reduces our sam ple size but it a lso m ay in troduce som e 

add itiona l b ias into the  fin d ing s  o f the m ain ana lys is. For instance , we on ly 

exam ine the round-leng th  o f those ventures that have been successfu l enough 

to receive at least two rounds (and/or go public or get acquired). Flowever, those 

ventu res that have rece ived  on ly  one round during  ou r sam p ling  period  may 

e ither never rece ive a next round (and just get liqu idated) or they m ay rece ive 

the ir next round any tim e a fter our sam pling ends.

Therefore, we conduct an add itiona l ana lysis using a sub-sam ple  o f observations 

(rounds) from  those ventu res that have had a real chance to rece ive at least a 

second round. Specifica lly , we use a sub-sam ple  o f ventures that have received 

at least one round o f fund ing  five years before our sam p ling  ends (i.e. before

19 9 8).227/228

The structure o f the main and additional analyses is sum m arized in Tab le  G-2.

226 An exception is those ventures whose last round ends with an event such as an IPO or an 
acquisition, for which we have a specific date.

227 This corresponds to the mean round-length plus 2.5 standard deviations in our total sample. We 
acknowledge that also this approach does not completely eliminate potential biases, for instance, 
because the average first round-length might have changed over the years; but we consider it an 
adequate first step that at least eliminates the problem of excluding those ventures that simply have 
not had enough time yet to receive a second round of funding during our sampling period.

228 Furthermore, we conduct, on the full sample of all rounds, a Cox regression analysis that 
accommodates for right-censoring in the data. Whilst we do not report the results of this analysis in 
detail, it should be noted that its results are qualitatively very similar to those of our main analysis.
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Table G-2: Overview over the different models analysed in the context of Hypothesis 2

M ain
a n a ly s is

A d d it io n a l
a n a ly s e s

U n its  o f  a n a ly s is : A ll
ro u n d s

firs t
ro u n d s

la te r  ro u n d s
P re -1 9 9 8

ro u n d s
R e s u lts  in: T a b le  G -4  

P a n e l A
T a b le  G -4  

P a n e l B
T a b le  G -4  

P a n e l C
T a b le  G -5  

P a n e ls  A & B

B a s e lin e  m o d e l 
(co n tro l v a r ia b le s) :

Models 
(0-1 - 0-4)

Models 
(0-1 - 0-4)

Models 
(0-1 - 0-4)

Models 
(0-1 - 0-4)

T h e o re t ic a l v a r ia b le s :
Lead VC 
age Model 1-1 Model 1-1 Model 1-1 Model 1-1

Lead VC
non-biotech experience Model 1-2 Model 1-2 Model 1-2 Model 1-2

Lead VC
total experience Model 1-3 Model 1-3 Model 1-3 Model 1-3

Lead VC
biotech expertise Model 1-4 Model 1-4 Model 1-4 Model 1-4

Lead VC
biotech-staqe expertise Model 1-5 Model 1-5 Model 1-5 Model 1-5

Avg. syndicate 
age Model 2-1 Model 2-1 Model 2-1 Model 2-1

Avg. syndicate 
non-biotech experience Model 2-2 Model 2-2 Model 2-2 Model 2-2

Avg. syndicate 
total experience Model 2-3 Model 2-3 Model 2-3 Model 2-3

Avg. syndicate 
biotech expertise Model 2-4 Model 2-4 Model 2-4 Model 2-4

Avg. syndicate 
biotech-staqe expertise Model 2-5 Model 2-5 Model 2-5 Model 2-5

Finally, we com pare  (using a t-test) characte ristics  o f ven tu res in our sam ple 

that have on ly rece ived one round o f fund ing during ou r sam pling  period (and 

there fore  are not included in our main analysis) w ith those that have received at 

least tw o rounds (and th e re fo re  are inc luded  in ou r m ain ana lys is). Th is  is 

intended to iden tify  possib le  d iffe rences between those  ventures, which m ight 

ind icate poten tia l b iases in the resu lts o f our main ana lys is  (the resu lts o f th is 

test are to be found in Tab le  G-6).

G.V. Results

Th is  section  p resen ts  the descrip tive  sta tis tics  and resu lts  fo r both the main 

ana ly s is  and the add it iona l ana lyses  in the con tex t o f ou r exam ina tion  of 

Flypothesis 2.

G.V.l. Descriptive statistics

Tab le  G-3 Panel A shows descriptive statistics for the variab les used in the main 

ana lysis (all rounds). Panels B and C in Tab le G-3 show  the descriptive statistics 

fo r two o f our add itiona l analyses, nam ely those of first rounds and later rounds, 

respectively.
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However, before we turn to those tab les in m ore deta il, it m ust be m entioned 

that the total num ber o f va lid  observations fo r our m ain ana lys is  o f all rounds 

(N = 2,837) is cons ide rab ly  low er than the tota l num ber o f ob se rva tion s  in our 

sam ple o f raw data (N = 5,012) that bu ilt the basis for our descrip tive  overv iew  in 

Chapter E. Th is arises for severa l reasons. Most im portantly, as d iscussed above, 

we could include on ly those rounds in our analysis, fo r which the 'te rm ina l' event 

was known -  fo r  exam p le , the  beg inn ing  o f a new round, an IPO  o r an 

acquisition. Furtherm ore, to be able to com pare m odels, we could on ly use those 

observations that had no m issing values for any of the exp lanatory  variab les.229

Summary statistics

With a view to the sum m ary statistics fo r our main ana lysis (all rounds) in Panel 

A in Tab le G-3 several points are notew orthy.230

* INSERT TABLE G-3, PANEL A, HERE *

To beg in  w ith ou r dependent variable, co lum n 3 in Panel A show s tha t the 

average round-leng th  in ou r sam p le  o f all rounds was 445 days (m edian: 313 

days).

W ith a view to the context-related controls, it is ev ident that the venture  capita l 

m arkets during our sam pling  period expanded considerab ly. The, average annual 

increase in the num ber o f VCs investing  venture  cap ita l w as 15%, and in the 

num ber of b iotech ventu res rece iv ing venture capital was 18%. Furtherm ore, the 

average annual increase in venture  cap ita l raised was 34%. At the sam e tim e, it 

is a lso ev iden t th a t a substan tia l part o f the activ ity  in the b io tech  ventu re  

capita l activ ity  took  p lace during  a re la tive ly  short tim e in ou r sam pling  period.

229 Specifically, our raw data comprise a total of about 5,000 rounds in about 1,700 ventures. As 
each venture has one last round during our sampling period, this results in 1,700 last rounds. 
However, about 350 ventures in our sample went public so that we can determine the length of the 
last round, leaving us with about 1,350 last-rounds of unspecified length. Of those, about 700 cases 
involve ventures that have only received one single round of funding during our sampling period, 
resulting in their complete dropout from our main analysis. Furthermore, for a number of ventures 
and/or rounds we do not have information on all variables included in the analysis, also leading to 
their dropout from the analysis. For instance, we had no information about the deal size of ca. 10% 
of all rounds, also leading to the exclusion of these observations. Finally, for the reasons discussed 
further above, we excluded (about 8%) observations of rounds lasting less than 90 days by 
combining them with the previous round. Together this results in a sample size of only about 2,800 
instead of 5,000 for our main analysis (ca. 56% of original sample size).

230 Panels B and C in Table G-3 show the descriptive statistics for our additional analyses on first 
rounds and on later rounds only.
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Specifica lly , the five boom  years from  1996 to 2002 accoun t fo r m ore than one 

third of all observations (financing rounds) in our main analysis.

W ith a v iew  to the venture-related controls, it should a lso be noted that about 

one qua rte r o f ou r observa tion s  invo lve firs t rounds; m ore than ha lf invo lve 

sta rt-up , seed , or e a r ly -s tage  ventures; a lm ost tw o th ird s  invo lve  ventu res 

active in the deve lopm en t o f hum an drugs (sector 4100 accord ing  to VE); and 

close to 90%  o f the rounds in our sam ple involve US ventures. Furtherm ore, we 

note tha t the age o f a venture  in the sam ple is ra ther young, recorded w ith an 

average o f 3.7 years (median: 3.0 years).

W ith a view  to the finance-related control variab le, dea l-s ize, the average round 

am ount was h istorica lly  quite high at $5.5M io (median: $2.5M io).

As is ev iden t when look ing at the VC-related controls, m ost investm ents were 

done jo in t ly  w ith  o thers; in fact abou t two th ird s  o f the  investm en t rounds 

involved synd ica tes  of VCs. Most (about two th irds) o f these  investm ents were 

m oreover perfo rm ed under the um bre lla o f lim ited p rivate  equ ity  partnersh ips. 

The  p reponderance  o f investm ents (four out o f five) was 'lo ca l' being m ade in 

the sam e country as the investing VC.

Finally, regard ing  the theoretical variables, Panel A show s that that the VCs in 

our sam ple gained the bulk of the ir know ledge by investing in sectors other than 

b io te ch n o lo g y , a lth ou g h  th is  ave rage  m asks a su b s ta n t ia l v a ria tion . For 

synd icates, the average age of a VC is about 10.8 years (m edian 10 years), non-

b io tech  e x p e r ie n ce  o f a syn d ica te  m em ber a ve rages  at 136 in vestm en ts  

(m edian: 75), to ta l synd ica te  experience  o f such a m em ber averages at 151 

in ves tm en ts  (m ed ian: 86), b io tech  exp e rt ise  a ve rages  at 24 investm en ts  

(m ed ian: 12), and th e ir  b io te ch -s ta g e  ex p e rt ise  a ve rag e  is a t abou t 6 

investm ents (m edian: 3). For 'lead ' VCs these va lues are on average over 60% 

higher, ind icating  that the lead VC tends to be cons ide rab ly  m ore experienced 

than the 'fo llow ers '.231

A lthough not in the main focus of our analysis, a com parison  between all rounds 

(Panel A) and first and/or later rounds (Panels B and C, respective ly) in Tab le G- 

3 provides fu rther insights into the data.

* INSERT TABLE G-3, PANELS B-C, HERE *

231 Here it should be noted though that the 'lead' VC actually includes both 'true' lead VCs in 
syndicates and sole VCs in unsyndicated investments (see our discussion on this issue in the final 
Chapter J, 'synthesis')
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To begin w ith, f irs t rounds last m uch longer than la ter rounds: the average 

length o f firs t rounds is 533 (m edian: 395 days) as opposed  to an average 

length o f la ter rounds o f 416  days (m edian: 286). Th is  is desp ite  the fact that 

the deal s ize in firs t rounds, w ith an average o f $4.7M io (m edian: $1.8M io), is 

sm aller than that o f la ter rounds with an average of $5.8M io (m edian: $2.7M io).

A t the sam e tim e, and particu larly  interesting from  our perspective, the average 

'lead ' VC know ledge is considerab ly  low er in case o f first round investm ents than 

in case o f la ter round investm ents. For instance, the 'lead ' VCs' b iotech expertise 

is a startling 80%  h igher in la ter rounds than in first rounds. S im ila r resu lts also 

hold for the average synd icate  know ledge.

Correlations

Tab le  G-3 a lso show s the  b ivaria te  co rre la tions between the va riab les  used in 

our main ana lys is  on all rounds (Panel A) and in our add itiona l ana lys is  on first 

and la te r rounds (Pane ls  B and C). A lthough  not show n, m ost co rre la tion s  

between the va riab les  are s ign ifican t - arguab ly  as a consequence  o f the large 

sam ple size. However, the s trongest co rre la tions  are to be found between the 

theoretica l variab les, wh ich  we em p loy  on ly in separa te  m odels. Consequen tly , 

a lthough  not reported  here  in deta il, none of or ana lyses show s p rob lem s of 

m u ltico llinearity , as ind ica ted  by m easu res such as V ariance  In fla tion  Factors, 

To lerance values, and/or variance proportions.

G.V.2. Regression results

Th is section presents the m ain find ings from  our ana lyses of Hypothesis 2, which 

are illu stra ted  in Tab le  G-4. In th is  context, our focus is on the m ain ana lys is  

that uses all rounds (Panel A). However, later on we also sum m arize  the resu lts 

o f our add itiona l ana lyses  tha t are conducted to test fo r the robustness o f the 

f in d in g s  from  the  m ain  a n a ly s is  -  i.e. fo r  the p o ten tia l im p ac t o f n o n -

independence  betw een  som e obse rva tion s  (Pane ls B and C). W ith respect to 

those add itiona l ana lyses  though , ou r focus will be prim arily  on the theoretica l 

variab les, and we on ly deal w ith the contro l variab les w here they s ign ifican tly  

deviate from  those in the main analysis.

* INSERT TABLE G-4, PANEL A, HERE *

G.V.2.a) Main analyses

Fo llow ing the m e thodo logy  ou tlined  above, we firs t deve lop  a base line  m odel 

th a t in c lu d e s  s e q u e n t ia lly  b lo ck s  o f c on te x t- , v e n tu re - , f in a n ce - , and 

VC /synd ica te -re la ted  con tro l va riab les  (m ode ls 0-1 to 0-4) in the  regress ion .
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Based on the full base line model (0-4), we then test each of our five theoretical 

variab les (know ledge proxies) in a separate regression fo r the average syndicate 

(m odels 1-1- 1-5) and fo r the 'lead ' VC (m odels 2-1 to 2-5). These  m odels are 

sum m arized in Tab le  G-4, Panels A - l  to A-3).232

Each o f these  ana lyses is based on the sam e set o f observa tions (rounds) for 

which we have in form ation  on all variab les. Th is approach  a llows us to com pare 

the m ode l-param eters and coeffic ients across models.

We begin w ith a description  o f the find ings from  the base line m odel, fo llowed by 

a description o f the find ings for the theoretical variables.

G. V.2.a.i. Baseline-model 

Block 0-1: Context-related factors

The  in c lu s ion  o f con te x t-re la te d  con tro l v a r ia b le s  re su lts  in a s ig n ifican t 

im provem ent over the in itia l m odel includ ing on ly the constan t term  (F-change 

block: p c . 000). However, the overa ll variab ility  accounted  fo r by the model is 

very low, as ind icated by an adjusted R2 o f 0.6%.

W ith a view  to the coeffic ients of the ind ividual context-re la ted  control variables, 

the 'annual change in the number of investors providing venture capital’ is not 

s ign ifican tly  re la ted  to the round-length , ne ither in any o f the base line m odels 

nor in the subsequent m odels that include the theoretica l variab les. The 'annual 

change in the number of biotech ventures receiving venture capital’ is on ly 

m arg ina lly  s ig n ifican tly  and pos itive ly  re lated to the round-leng th  in the first 

base line  m odel; but it is in s ig n ifican t in all sub sequen t m ode ls that inc lude 

fu rthe r va riab les. The  'annual change in the total amount of venture capital 

raised’ is s ign ifican tly  and positive ly  related to the round-length  th roughout all 

base line m ode ls as well as all o ther m odels in the m ain ana lys is. The dum m y 

variab le for the 'years 1996-2000’, finally, is a lways negative ly  related to round- 

length, but s ign ifican tly  so on ly in the last base line m odel and in all subsequent 

m odels includ ing the theoretica l variables.

Block 0-2: Venture-related factors

The add itiona l in c lu s ion  o f ven tu re -re la ted  con tro l v a riab le s  in the base line  

model resu lts in a h igh ly  s ign ifican t im provem ent over both the initial (constant- 

on ly) m ode l and the  p rev iou s  base lin e  m ode l (F -change  b lock: p c . 000).

232 Panels B and C in Table G-4 show the results of our additional analyses on first rounds and on 
later rounds only.
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Furtherm ore , the in c lu s ion  o f ven tu re-re la ted  facto rs  a lso  resu lts  in a v is ib le  

change in the R2 (change: 0.018), which -  a lthough still sm all -  represen ts the 

sing le largest change in R2 observed in any o f the m odels. Th is  is a lso reflected 

in an increase in the ad justed  R2 over the prev ious base line  m odel by about

0.016, from  0.6%  to 2.2%.

W hen look ing  at the  ind iv id u a l c o e ff ic ie n ts  o f the v en tu re -re la te d  con tro l 

variab les, however, it is obv ious that the re la tive ly  'la rge ' changes in the model 

param eters are m a in ly  ( if not exc lu s ive ly ) due to one s ing le  ven tu re-re la ted  

variab le. Spec ifica lly , o f the ven tu re-re la ted  contro l variab les, on ly the dum m y 

variab le  fo r 'first round investments' is h igh ly s ign ifican t -  but con trary  to our 

expecta tion s  -  p o s it iv e ly  re la ted  to round -leng th  in all m ode ls. Thus, firs t 

rounds, on average, last s ign ifican tly  longer than la ter round investm ents. In 

contrast, none o f the o ther ventu re-re la ted  contro l va riab les -  i.e. the dum m y 

variab les fo r 'US ventures', 'sector 41 ventures', and fo r 'start- up/seed/early- 

stage ventures', as well as the 'venture age variable' - show  a s ign ifican t relation 

to round-length.

Block 0-3: Finance-related factors

The inclusion  o f the  fin an ce -re la ted  contro l variab le , 'round  am oun t' (or 'deal 

size), in the base line  m odel resu lts  again  in a h igh ly  s ign ifican t im provem en t 

over the  p rev iou s  b ase lin e  m ode l (F -change  block: p< .000). F low ever, the 

inclusion  of the deal s ize hard ly  accoun ts  for any add itiona l va riab ility  in the 

model. Specifica lly , it on ly leads to an adjusted R2 o f about 2.8% , com pared to 

2.2%  in the previous base line model.

As expected, the 'deal size' is h igh ly s ign ifican tly  positive ly  related to the round- 

length th roughout all models.

Block 0-4: VC-related factors

The inclusion o f VC -re la ted  contro l variab les resu lts in a fu rthe r h igh ly s ign ificant 

im p rovem en t o ve r the p rev iou s  b ase lin e  m ode l (F -change  b lock: p< .000). 

Furtherm ore , it a lso v is ib ly  accoun ts  fo r som e extra va riab ility . A lthough  the 

inclusion of VC -re la ted  factors resu lts on ly in a small R2 change com pared to the 

previous model (0.008), it ra ises the adjusted R2 from  2.8%  to 3.5%.

W ith a v iew  to the ind iv idua l VC -re la ted  coe ffic ien ts, the dum m y variab le  for 

'syndicated deals' is constan tly  s ign ifican tly  and positive ly  re la ted to the round- 

length. In contrast, the '%  of Independent private equity investors participating 

in the round' is, som etim es  h igh ly , s ign ifican tly  nega tive ly  re la ted  to round-
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length. The '%  o f  VCs participating in the round that come from the same nation 

as the venture', finally, is not sign ificantly  related to round-length .233

G. V.2.a.ii. Theoretical variables

Turn ing  now to the focus  of our in te rest, in w hat fo llow s, we describe  the 

find ings o f the  five  para lle l ana lyses on the re la tion  betw een  the theoretica l 

variab les -  the five proxies for VCs' know ledge - and round-length . As outlined 

above, in ou r m ain ana lyses, we test and com pare the effects o f the d ifferent 

prox ies on round length  using in turn the average know ledge o f the synd icate 

(m odels 1-1 to 1-5 in Panel A-2, Tab le G-4) and the know ledge of the 'lead ' VCs 

(i.e. the m ost k now led g eab le  VCs in the syn d ica te s , or th e  so le  VCs in 

unsynd icated rounds; m odels 2-1 to 2-5 in Panel A-3, Tab le  G-4). We report the 

find ings sorted by the d iffe ren t proxies fo r VCs' know ledge, and fo r each proxy 

first w ith a v iew  to the synd icates and then with a view  to the 'lead ' VCs.

VC age

As m odel 1-1 show s, the inc lus ion  o f the 'syndicate age' as a theo re tica l 

variab le, does not resu lt in a s ign ificant im provem ent over the com plete baseline 

model (F-change block: p > . l) .  Th is is also reflected in the fact that there is no 

change in the adjusted R2 (3.5% ) com pared to the base line model. The fact that 

the 'synd ica te  age ' is not related to round-length is also ev ident when looking at 

the coeffic ient o f th is variable: whilst negative, it is not sign ificant.

S im ila rly , as m ode l 2-1 show s, a lso the  'lead VC age' does not resu lt in a 

s ig n ifican t im p rovem en t over the com p le te  base line  m odel (F-change  block: 

p > .l) ;  and it a lso does not account for any add itional variab ility  com pared to the 

base line  m odel: the ad justed  R2 (3 .4% ) is even s lig h tly  low er than in the 

baseline m odel. Furtherm ore, the coeffic ient fo r the 'lead VC ' age also suggests 

no s ign ificant relation to round-length.

VC non-biotech experience

Model 1-2 show s th a t the inc lus ion  o f the 'syndicate non-biotech experience' 

results in som e im provem ent over the com plete baseline model (F-change block: 

p c . 05). F lowever, it accoun ts fo r hard ly any add itiona l va riab ility  com pared to 

the base line m odel, as ind icated by the sm all increase in the adjusted R2 from

Although not reported here, it should again be mentioned that we also ran preliminary analyses 

that used dummy variables indicating the presence of independent private equity investors and of 
VCs from the same country as the investee venture rather than the percentage values, but with 
essentially the same results.
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3.5%  to 3.6% . N eve rthe le ss , the coe ffic ie n t o f the 'syndicate non-biotech 

experience' suggests a s ign ifican t ( p c .05) negative relation to round-length.

By contrast, m odel 2-2 show s tha t the inc lus ion  o f the  'lead VC non-biotech 

experience' as a theore tica l variab le  resu lts in no s ign ifican t im provem ent over 

the com plete base line  m odel (F-change block: p > .l) ,  as is a lso ev iden t from  the 

unchanged adjusted  R2. Furtherm ore, when looking at the coe ffic ien t o f the 'lead 

VC non-biotech experience', one finds that there  is a negative, but in s ign ifican t 

relation to round-length.

VC total (non-/biotech) experience

Model 1-3 show s that, s im ila r  to the p rev ious p roxy (synd ica te  non-b io tech  

know ledge), the in c lu s ion  o f the 'syndicate total experience' as a theore tica l 

variab le  resu lts  in som e im p rovem en t over the com p le te  base line  m ode l (F- 

change  b lock: p c . 05). But, aga in , it h a rd ly  a ccou n ts  fo r  any ad d it io n a l 

variab ility , as ind icated  by the sm all increase in the ad justed R2 from  3.5%  to 

3.6%. Neverthe less, the coe ffic ien t o f the 'syndicate total experience' suggests a 

s ign ificant ( p c .05) negative relation to round-length.

In con trast, m ode l 2-3 show s th a t the in c lu s ion  o f the 'lead' VC's total 

experience' as a th eo re tica l va riab le  leads to resu lts  tha t are very s im ila r to 

those  ob ta ined  p re v iou s ly  fo r  the  non -b io te ch  expe rience . S pe c ifica lly , the 

inclusion o f th is  va riab le  does not resu lt in any im provem ent over the base line 

model (F-change block: p > . l) ,  and it does not change the ad justed R2. A lso the 

coeffic ient o f the 'lead VC's total experience' m irrors that p rev iously  obta ined for 

the non-biotech experience: it is again negative ly  but not s ign ifican tly  re lated to 

round-length.

VC biotech expertise

Model 1-4 show s tha t the  inc lus ion  o f the 'syndicate biotech expertise' as a 

theoretica l variab le  does resu lt in a substantia lly  m ore s ign ifican t im provem ent 

over the com p le te  base lin e  m ode l than the p rev ious know ledge  p rox ies, as 

indicated by the la rgest F-ratio  o f any o f the exam ined m ode ls (F-change block: 

p c . 001). S im ilarly, also the increase in the adjusted R2 from  3.5%  to 4.3%  is the 

la rgest in any o f the  exam ined  m ode ls. Fu rtherm ore , the  co e ff ic ie n t o f the 

'syndicate biotech expertise' ind ica tes a h igh ly  s ign ifican t negative  re la tion  to 

round-length.

Model 2-4 show s tha t the in c lu s ion  o f the 'lead VC biotech expertise' as a 

theore tica l va riab le  resu lts  in fin d ings  that are q ua lita tive ly  s im ila r to those 

obta ined fo r the 'synd ica te  b iotech expertise, but contrary  to those obta ined for
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the p rev ious  lead VC  know ledge proxies. Spec ifica lly , the 'lead' VC's biotech 

expertise' resu lts in a h igh ly s ign ifican t im provem ent over the baseline model as 

ind icated by the la rgest F-ratio reached in any of the m ode ls using the lead VC 

know ledge prox ies (F-change block: p< .000). It a lso accoun ts for the largest 

proportion o f the variab ility  o f all proxies for the lead VC know ledge, as indicated 

by an increase  in the ad justed R2 to 3.9% , from  3.5%  in the base line model. 

Furtherm ore, as expected, the coeffic ient o f the 'lead ' VC 's b iotech expertise is -  

h igh ly s ign ifican t -  and negative, again show ing the strongest re lation to round- 

length o f any o f the lead VC know ledge proxies.

VC biotech-stage expertise

Model 1-5 show s tha t the inc lus ion  o f the 'syndicate biotech-stage expertise' 

resu lts in s im ila r -  but s lightly  less pronounced -  find ings to the inclusion o f the 

'sy n d ica te  b io tech  exp e rt ise '. S p e c ifica lly , it leads to a h igh ly  s ig n if ica n t 

im provem ent over the com p lete  baseline m odel (F-change block: pc.OOO), and 

to an increase  in the ad justed  R2 from  3.5%  to 4 .2%  (which is on ly s lightly  

sm alle r than the ad justed R2 fo r the synd icate b iotech expertise). S im ilarly, the 

coeffic ien t for the 'syndicate biotech-stage expertise' show s a h igh ly  s ign ifican t 

and negative relation to round-length.

Model 2-5, fina lly , a lso shows very sim ilar resu lts fo r the 'lead' VC biotech-stage 

expertise' to those  p rev iou s ly  ob ta ined  for the 'le a d ' VC  b io tech  expertise '. 

Aga in , the in c lu s ion  of b io tech -stage  expertise  resu lts  in a h igh ly  s ign ifican t 

im p rovem en t ove r the  com p le te  base line  m odel (F -change  block: p< .000). 

Flowever, the changes in the model param eters com pared to the baseline model 

are s lightly  sm a lle r when includ ing the b io tech-stage expertise  than the general 

b iotech expertise. Th is  is evident, for instance, from  the s lightly  sm alle r F-ratio. 

At the sam e tim e, the adjusted  R2 is the sam e (3.9% ) when using the general 

b iotech expertise  o r b io tech-stage expertise. As expected, the coe ffic ien t o f the 

'lead ' VC 's b io tech-stage  expertise  is - h igh ly s ign ifican t - and negative; and its 

m agn itude is a lm ost the sam e as that o f the b iotech expertise  in the previous 

model.

G.V.2.b) Additional analyses

As ou tlin ed  above , we cond u ct seve ra l add it io n a l an a ly se s  to check  the 

robustness o f the find ings from  our main analysis, and to address a num ber o f 

issues connected  w ith it. Th is  inc ludes an ana lys is  o f firs t rounds on ly  (to 

add ress  the  po ten tia l n on - in dependence  o f som e ob se rva tion  in the m ain 

ana lysis), an ana lys is  o f rounds before 1998 (to address the truncation  o f our
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DV), and a com parison  of the characteristics o f those first rounds included in our 

m ain ana lys is  w ith  those  not inc luded  In ou r m ain ana ly s is  (to add ress  the 

potential bias due to the exclusion  o f those ventures that have on ly rece ived one 

round during ou r sam p ling  period). In the fo llow ing , we b rie fly  sum m arize  the 

find ings of those add itional analyses.

6 . V.2.b.i. Analysis o f first and later rounds only

As m entioned before, one potentia l critic ism  regard ing our above find ings m ight 

concern the s im u ltaneous inclusion  o f all rounds in our sam ple. Th is, one m ight 

argue, leads to corre la tion  o f the e rro r term s o f the regress ion  because som e 

ventu res en te r ou r ana ly s is  severa l tim es by rece iv ing  severa l t im es (i.e. in 

several rounds o f fund ing). One m ethod to deal w ith th is issue, and to test the 

robustness o f our find ings, is to conduct ana lyses based on ly on sub-sam p les of 

observations, in wh ich poss ib le  prob lem s resu lting  from  the non-independence  

between som e observations are reduced or e lim inated. Therefore, we conducted 

several additional analyses, o f which two are based on first and later rounds.234

The resu lts o f ou r ana lyses o f first rounds and later rounds are sum m arized  in 

Pane ls B and C, T ab le  G -4, and d iscussed  be low , w here  we fo cus  on ly  on 

notew orthy  dev ia tions  from  the above described find ings o f ou r m ain ana lys is  

com pared  to those  o f the  ana ly s is  on first rounds only. A t the sam e tim e  it 

should also be referred to the descrip tive  statistics fo r first and later rounds that 

have been a lready d iscussed further above (see Tab le G-3).

* INSERT TABLE G-4, PANELS B AND C, HERE *

Com paring  the overa ll fit  o f the m ode ls based on all rounds ('m ain  ana lysis '; 

Panel A in T ab le  G -4) w ith  th ose  based on firs t rounds on ly  ( 'f irs t round 

analysis '; Panel B in T ab le  G -4) one finds on ly  re la tive ly  sm all d iffe ren ces  - 

desp ite the fact that the sam p le  size for the first round analysis, w ith about 720, 

is on ly about one qua rte r o f tha t used for the main ana lysis. For instance, the 

adjusted R2 va lues are very s im ila r -  and s im ilarly  low - for all m odels in the first 

round ana lys is  (w ith a range o f 1.5%  to 3.9% ) to those  in the  m ain ana lys is

234 Although not reported in detail here, it is worth mentioning that we conducted further analyses on 
other sub-samples, such on ventures for which we had additional patent information. Those analyses 
resulted in qualitatively similar findings regarding our key theoretical variables (i.e. a negative 
relation between syndicates'/VCs’ knowledge and round-length that is stronger the more specific the 
knowledge). As such, also those analyses further support the idea that our findings form the main 
analysis seem robust across a number of sub-samples.
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(w ith a range of 0 .6%  to 3.9% ). A lso  the changes in the F-ra tios  between 

subsequent m ode ls overa ll seem s to fo llow  a s im ila r pattern  in the first round 

analysis as in the main ana lys is .235 Most im portantly  though, the changes in the 

m odel pa ram ete rs  o f the m ain ana lys is  and the firs t round ana lys is  are very 

s im ila r when it com es to the inclusion o f our theoretica l variab les, the various 

proxies for VCs' (i.e. synd icates or 'lead ' VCs) know ledge. In both analyses, the 

VCs' age (m odels 1-1 and 2-1) does not resu lt in an increase in the adjusted R2, 

nor in a s ig n ifican t change o f the F-ra tio  com pared  to the p rev ious base line 

models. Furtherm ore, in both analyses, the largest re la tive change in the model 

param eters is to be observed when includ ing the VCs' b iotech expertise (m odels

1- 4 and 2-4), c lose ly  fo llow ed by VCs' b io tech-stage expertise  (m odels 1-5 and

2- 5). The  'b iggest' d iffe rence  between the two ana lyses is the fact that in first 

rounds the inclusion  of the 'lead' VCs' non-biotech and total experience (m odels 

2-2 and 2-3) resu lts in (m arg ina lly) s ign ifican t changes of the F-ratios com pared 

to the base line m odel, wh ilst it doesn 't in the main analysis. Th is could suggest a 

(m arg in a lly )  g re a te r  im p o rtan ce  o f the 'le a d ' VC 's  n on -b io te ch  and tota l 

know ledge in case of first rounds than overall.

Com paring  the coe ffic ien ts  o f ind iv idua l variab les - regard ing  the ir m agn itude, 

sign, and s ign ificance  - between the first round ana lys is  and the main ana lysis 

one again  finds on ly  m inor d iffe ren ce s.236 Th is  a lso  ho lds fo r  the theoretica l

235 In this context, and with a view to the baseline model 0-2 in the first round analysis, it seems 
worth mentioning though that the introduction of venture-related control variables does not result in 
a significant change of the F-ratio. This is contrary to the scenario in the main analysis. However, 
this finding might be explained by the fact that in the first round analysis the 'dummy for first 
rounds' obviously is a constant and therefore omitted from the model. The remaining venture-related 
variables however are not significantly related to round-length in either the main analysis or the first 
round analysis. Arguably more surprising is the fact that in the first round analysis, in contrast to the 
all rounds analysis, the inclusion of the deal size (model 3) does not result in a significant change of 
the F-ratio or in any change of the adjusted R2.

236 Most noteworthy with a view to the baseline models in the first round analysis seem the following 
observations: the 'annual change in ventures receiving biotech venture capital’ is positively and 
significantly related to round-length throughout all models (whilst it was only positively and 
significantly related in model 0-1 of the main analysis); the 'dummy variable for rounds in 1996- 
2000' is negatively and significantly related to round-length only in models 0-1 and 1-1 (whilst it was 
negatively and significantly related to round-length in all models but model 1-2 in the main 
analysis); the 'deal size' is not significantly related to round-length in any model (whilst it was 
significantly and positively related in all models of the main analysis); and the '% true private equity 
investors participating in a round' is only significantly and negatively related to round-length in 
models 0-1 and 1-1 (whilst it was negatively and significantly related to round-length in all models of
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variab les, ou r range o f know ledge  proxies. They  are all n ega tive ly  re la ted to 

round-length in all m ode ls o f both analyses. A lso, the synd ica tes ' and the 'lead ' 

VCs' age is never s ign ifican tly  re lated to the round-length in any of the m odels; 

and the synd ica tes ' and the 'lead ' VCs' b iotech expertise is m ost strong ly  related 

to round -leng th  in both  an a ly ses , c lo se ly  fo llow ed  by th e ir  b io te ch -s tag e  

expertise. As such, the m ain d ifference between the two ana lyses regard ing the 

theo re tica l v a r ia b le s  is th e  fa c t th a t the 'le ad ' V C s ' non -b io te ch  and tota l 

experience  are (m arg ina lly ) s ig n ifican tly  re la ted  to round-leng th  in the firs t 

round analysis but not in the main analysis.

Overall, there fo re, the key find ings from  the main ana lys is  are m irrored in the 

firs t round ana ly s is , based on a m uch sm a lle r sam p le  s ize  and e lim ina ting  

possib le prob lem s o f non-independence  between observations obta ined from  the 

sam e ventures. Th is  suggests  that ou r find ings in the m ain ana lys is  are robust 

a cross  d iffe re n t sam p le s  - rega rd in g  both the  n ega tive  re la tio n  be tw een  

know ledge and round-leng th  and the increasing  strength  o f th is  re la tion  w ith 

increasing specific ity  o f the know ledge proxy used.

In add ition , as ou tlined  before, the firs t round ana lys is  is in te resting  in tha t it 

looks on ly at s ituations w here VCs have no 'ins ider' know ledge about the venture 

under cons ide ra tion . W e can there fo re  study the e ffect o f the m ain theoretica l 

variab les of in te res t -  the V C s ' know ledge that was acqu ired  during  prev ious 

investm ents in other ventures - in its 'pu rest' form . We find that in firs t rounds 

all proxies for the VCs' (synd ica tes ' or 'lead ' VCs') know ledge have s lightly  larger 

standard ized  beta coe ffic ien ts  suggesting  that the im pact o f VC  experience  is 

g reater when there  is m ore com pany-spec ific  uncerta in ty  present. Furtherm ore, 

in f irs t rounds the  'le a d ' V C s ' n on -b io te ch  and to ta l e xp e r ie n ce  are a lso 

s ig n ifican tly  n eg a tiv e ly  re la ted  to round -leng th  (w h ils t th ey  are  not in the 

ana lys is  o f all a n d /o r la te r rounds). F ina lly , the overa ll e xp la na to ry  pow er 

(adjusted R2) o f the m ode ls  focuss ing  on first rounds is s ligh tly  low er (2.8% - 

4.0% ) than o f those  fo cuss ing  on all rounds (3 .4% -4 .3% ), but v is ib ly  h igher 

than that o f those m odels focussing on later rounds (1.6% -2.4% ).

These  f in d ing s  m igh t be in te rp re ted  as an ind ica tion  th a t the ( 'lead ') VC s' 

know ledge  a cq u ire d  by in ve s t in g  in ven tu re s  o th e r than  the  one under 

consideration  is re la tive ly  m ore im portan t in first rounds than in la ter rounds,

the main analysis). However, it is worth mentioning that the signs of the coefficients in the baseline 
model do not differ between the main analysis and the first round analysis.
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w here  the  VCs m ig h t have a lre ady  d eve loped  som e a d d it io n a l 'in s id e r ' 

know ledge about the venture under consideration.

G.V.2.b.ii. Analysis o f pre-1998 rounds

As exp la ined  above, ano the r issue w ith ou r m ain ana lys is  concerns  the DV, 

round-length , wh ich, the reader will recall, is truncated  due to the fact that for 

m any ven tu res  in ou r sam p le  we don 't know the length of the last round. To 

address th is  issue, we conduct an add itiona l ana lys is  using on ly those rounds 

occurring before 1998, i.e. 5 years before our sam pling ends.237 Th is is intended 

to ensure that each venture in our (sub-) sam ple had su ffic ien t tim e to receive a 

new round o f fund ing , there fo re  m aking it possib le  to de term ine  the length of 

the ir last round (if started before 19 9 8).238

The resu lts o f th is  ana lys is  are sum m arized in Tab le  G-5. As can be seen from  

th is tab le  the resu lts fo r pre-1998 rounds (N = 1,938) c lose ly  resem ble those for 

all rounds (N = 2 ,837) - w ith  respect to both the overa ll m ode l fit and the 

coe ffic ien ts  o f the ind iv idua l theoretica l variab les. A rguab ly  the main d ifference 

betw een  the tw o ana ly ses  conce rns  the  'le a d ' V C s ' n on -b io te ch  and tota l 

experience, which are m arg ina lly  s ign ifican tly  negative ly  related to round-length 

in the ana lys is  o f pre-1998 rounds but not in the m ain ana lys is  o f all rounds. 

O vera ll, th is  suggests  that the find ings  o f ou r m ain ana ly s is  are not undu ly  

biased by the truncation  of the dependent variab le in the main ana lys is.239

* INSERT TABLE G-5 HERE *

237 This is the time period corresponding to the average round-length plus 2.5 standard-deviations of 
all observations in our sample.

238 Here, it should be mentioned again that, using the same variables as in our main analysis, we 
also conduct an additional Cox regression analysis of all rounds in our sample (IN = 2880), which 
results in findings that are qualitatively very similar to those of our main analysis, in that it shows no 
relation of either the syndicates' or 'lead' VCs' age and the ventures' hazard to experience another 
round, whilst this hazard increases for both the syndicates and the 'lead' VCs from the non-biotech 
experience, over the total experience, to the biotech and biotech-stage expertise. The main 
difference is that in the Cox regression models, the 'lead' VCs' total experience is marginally 
significantly related to the ventures' hazard of experiencing another round whilst it is not significantly 
related to the ventures’ round-length in our main analysis.

239 In this context, it should be mentioned though that we conduct additional analyses separating first 
and later pre-1998 rounds, which result in qualitatively very similar findings to those described in 
this section. Similarly, also unreported analyses of different time windows (e.g. pre-1996 and pre- 
1999 rounds) result in qualitatively similar results.
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G. V.2.b. Hi. Comparison o f not/included first rounds

As m entioned  p rev iou s ly , an o the r issue concern ing  ou r m ain  ana ly s is , a lso 

re lated to the trunca tion  of the dependen t variab le, concerns the fa ct tha t we 

cannot inc lude ven tu res  tha t have on ly rece ived one round o f fund ing .240 Th is 

m ight in theo ry  in troduce  som e b ias into the fin d ings  in the  m ain  ana lys is  

because we m igh t on ly  exam ine  round-leng th  fo r ven tu res  th a t have been 

successfu l enough to rece ive at least two rounds of fund ing (or go pub lic  or be 

acquired). At the sam e tim e, however, it is equally  possib le  that those ventures 

that have received on ly one round during our sam pling period m ight e ithe r never 

rece ive a next round (and th e ir  investm en ts  ju s t be liqu ida ted ) o r tha t they 

m ight rece ive the ir next round any tim e after our sam pling ends. To see w hether 

there  are any fundam enta l d iffe rences  between those ventu res that rece ive at 

least two rounds (and, there fore, are included in our main ana lysis) versus those 

that rece ive  on ly  one round (and, the re fo re , are not in c luded  in ou r m ain 

ana lys is), we com pare  the (m ean) va lues  o f the va riab les  used in the m ain 

ana lys is  fo r the tw o g roups w ith a s im p le  t-test. We do th is  for both all first 

rounds in ou r sam p le  and p re -1998  firs t rounds on ly. T he  resu lts  o f both 

analyses are sum m arized in Tab le  G-6, Panel A and B.

* INSERT TABLE G-6 HERE *

With v iew  to Panel A and B in Tab le  G-6, som e observa tion s  are particu la r ly  

noteworthy. To  begin w ith the last row in Panel A, it is c lea r that the average 

round year o f those  observa tions  included in the ana lys is  is m uch low er (1993) 

than that o f the rounds excluded from  the analysis (1999). Th is c learly  suggests 

that m any excluded observations are m ore recent than those that were included, 

and the co rre spond ing  com pan ie s  have had in su ffic ie n t tim e  to expe rience  

another round. Th is  tim e-d iffe rence  between the two groups m ight a lso expla in 

som e other s ign ifican t d iffe rences  between them .241 In teresting ly , however, the 

average deal s ize is not s ign ifican tly  d iffe ren t fo r those ventures included in the 

analysis and those not included (in fact, it seem s even h igher fo r the latter).

240 With the exception of those ventures whose last round ends with an event such as an IPO or an 
acquisition, for which we have a specific date.

241 For instance, the context-related control variables indicate a substantial 'cool-down' in the 
markets towards the end and/or after the high-tech Bubble. The finding might also mirror VCs' 
changing investment preferences indicated in the venture-related control variables.
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However, m ost in te resting  to us are the d iffe rences  betw een  the two groups 

when it com es to the average know ledge o f the ir synd ica tes  and/or lead VCs'. 

W ith the exception  of the VCs' age, all know ledge proxies are (som etim es highly) 

s ign ifican tly  lower in case of those observations not included in our main analysis 

than in case o f those included.

Here, one m ight argue that th is could be due to the fact tha t -  as ind icated in 

our exp lo ra tory  ana lys is  (see Chapter E.b) the average VCs' know ledge declines 

towards the end o f our sam pling period. However, Panel B, which exam ines only 

observations up to five years before our sam pling ends, suggests an a lternative 

exp lanation . Spec ifica lly , severa l o f the s ign ifican t d iffe ren ces  (e.g. regard ing 

con text-, ven tu re -, and VC -re la ted  con tro l va riab les) betw een  inc luded  and 

excluded observa tions found in Panel A d isappear in Panel B. At the sam e time, 

in con trast to Panel A, Panel B shows, for the pre-1998 observations, that the 

average  round am oun t o f those  observa tions  not inc luded  in the ana lys is  is 

sm a lle r (a lthough  not s ign ifican tly) than that o f those observa tions included in 

the analysis. Furtherm ore, and particu larly  in teresting  to us, Panel B shows that 

s ign ifican t d iffe rences in the know ledge prox ies also ex ist in the pre-1998 sub -

sam ple. In fact, if anyth ing , the d iffe rences  between the VCs' know ledge fo r 

those observa tions  included in the ana lys is  and those not inc luded seem  even 

b igger in the pre-1998 sam ple than in the total sample.

Together th is  cou ld  suggest that at least som e of the (first round) observations 

included in our m ain ana lys is  indeed have en joyed  be tte r found ing  s ituations 

(m easu red  by fund ing  and re la tiv e  e xp e r ie n ce  o f th e ir  in ves to rs) -  and, 

th e re fo re , m igh t u lt im a te ly  be m ore success fu l - than  th o se  (firs t round) 

observations not included in our analysis. Therefore, in the in terpretation  o f the 

fin d ings  o f ou r m ain  ana lys is , it seem s im portan t to bear in m ind that the 

com pan ies m ight be representa tive  of the m ore successfu l ventures rather than 

o f all ven tu res.242

242 At the same time, it should also be mentioned that of all 532 pre-1998 first rounds (corresponding 
to 532 ventures) in our overall sample, only about 10% (55) were not included in our analysis 
because they did not receive a second round before our sampling ended (which might be taken as a 
indication of their failure). This proportion of 'failed' ventures Is in line with the overall failure rate in 
our sample. Therefore, it seems unlikely that the non-inclusion of those ventures leads to a 
substantial bias in our findings.
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G.VI. Summary and discussion

In th is section we d iscuss ou r resu lts, first in light o f our hypothesis  and then in 

light o f the lim ited ex isting literature on staging.

G.VI.l. Findings in the light of the hypothesis

For the d iscussion o f our resu lts in light o f the Hypothesis, we focus on our main 

find ings regard ing the im pact o f VCs' know ledge on the round-length . However, 

we also briefly d iscuss som e add itional find ings regarding the control variab les.

Alain findings

Sum m ariz ing  the em p ir ica l ana lys is , ou r resu lts p rov ide suppo rt fo r the main 

parts o f our Hypothesis  2, which pred icts an em pirica l re la tionsh ip  between VCs' 

(synd ica tes ' or 'le ad ' VCs') know ledge and round-length , and a rgues that th is 

re la tionsh ip  shou ld  be m ore pronounced the better m atched the VCs' know ledge 

is to the venture under consideration

We find, con s is ten t w ith  H ypothes is  2a, tha t the strength  o f the re la tionsh ip  

between VCs' know ledge and round-length  increases as we m ove from  the m ost 

genera l m easu re  o f know ledge , V C s ' age, over m ore spe c if ic  m easu res  o f 

know ledge rep resen ted  by V C s ' non-b io tech  and total experience , to the m ost 

specific m easures represented by VCs' biotech and b iotech-stage expertise.

However, our find ings p rov ide no support for the last part o f ou r Hypothesis  2b, 

which pred icted  tha t the  re la tion  between VCs' know ledge and round-length  is 

more pronounced fo r the 'le ad ' VCs' know ledge than fo r the synd ica tes ' average 

knowledge.

This is ev ident w ith a view  to both the fit o f m odels based on d ifferen t theoretica l 

variab les (five d iffe ren t p rox ies for VC know ledge) and the coe ffic ien ts  o f those 

theoretical variables.

Overall model fit

W hen exam in ing  the  g ood n ess-o f- fit  pa ram ete rs o f the  m ode ls  in ou r main 

ana lysis (that fo r all rounds), an overa ll trend is apparent: the p red ictive  power 

o f the m odels increases w ith the specific ity  o f the theoretica l variab les chosen.

The inclusion o f the VCs' age -  be it in the form  of the synd ica tes ' or the 'lead ' 

V C s ' -  p ro v id es  no s ig n if ic a n t im p rovem en t over the b ase lin e  m ode l. By 

contrast, the inclusion  o f the two m ost specific  know ledge prox ies (b iotech  and 

b iotech-stage expertise) resu lt in a h igh ly sign ificant change in the F-ratios and a 

correspond ing  increase  in the va lues o f the adjusted R2 fo r both the synd icate
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and the 'le ad ' VC. Furtherm ore , in both cases, the inc lus ion  o f the proxy for 

e ither the b iotech or the b iotech-stage expertise resu lts in the largest change in 

the F-ratios in any o f the models.

The main d ifference between the m odels using the synd ica tes ' know ledge versus 

th o se  u s ing  'le a d ' V C s ' k now ledge  con ce rn s  the  n o n -b io te ch  and to ta l 

experience, both of which resu lt in a s ign ifican t im provem ent over the baseline 

model fo r the synd ica tes ' but not fo r the 'lead ' VC s' know ledge. So, w h ilst the 

p red ictive  pow er o f the m odels using the proxies for the synd ica tes ' know ledge 

seem s s ligh tly  h igher than fo r the m odels using the prox ies fo r the 'lead ' VCs' 

know ledge, the overa ll pattern  of the changes in and the m agn itudes of the 

model param eters are very s im ila r w hether one looks at the synd ica tes ' or the 

'lead ' VCs' know ledge (th is is particu larly  so when looking on ly at the sub-sam ple 

o f first rounds).

W ith re spe ct to the  f in d ing s  regard ing  the  'le ad ' V C s ' ve rsu s  the average 

synd icates ' know ledge, it should also be m entioned that those find ings m ight be 

partly in fluenced by the way in which we ca lcu late these proxies.

Specifica lly , our variab le  'lead VC know ledge ' com prises both the know ledge of 

'true ' lead VCs (in synd ica ted  deals) and o f so le  VCs (in unsynd ica ted  deals). 

Thus - re fe rr ing  back  to ou r p rev ious C hap te r F on synd ica tion , w here we 

showed tha t m ore know ledgeab le  VCs' tend not to synd ica te  -  it seem s likely 

that the 'tru e ' know ledge  o f 'lead ' VCs in synd ica tes  is low er and the actual 

know ledge  o f so le  VCs (w h ich  we do not ana ly se ) is in fa c t h ighe r than 

suggested by our cho ice o f variable.

S im ila r ly , ou r v a r ia b le  'a ve rage  syn d ica te  know led g e ' com p rise s  both the 

average know ledge o f VCs (in synd icated rounds) and the 'ave rage ' know ledge 

o f so le  VC s (in un synd ica ted  rounds, w here  the VC 's  ave rage  know ledge  

obv ious ly  is iden tica l to his abso lu te  know ledge). Thus -  and again  referring 

back to the prev ious Chapte r F -  it is likely that the 'true ' average know ledge of 

synd icates is lower than suggested by our variable.

Therefore, we m ust caution  the reader that in in te rpre ting  ou r find ings on the 

im pact o f the 'lead ' VC s' versus the synd icates' know ledge he m ust keep in mind 

the fa ct th a t both  v a r ia b le s  are based on ave rage  va lues  com b in ing  the 

know ledge o f synd ica ted  and sole VCs. Our find ings cou ld  have been d ifferen t 

had we looked on ly at tru ly syndicated rounds.
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Individual coefficients

In the sam e vein, when look ing at the coefficients of the theoretical variables in 

our main analysis, we find that the m agnitude of the (beta) coeffic ients increases 

from  age over non-b io tech  and tota l experience  to b io tech  and b io tech -stage  

expertise . Fu rthe rm ore , the  coe ff ic ie n ts  fo r both b io tech  and b io te ch -s tage  

expertise  are even la rge r than  those o f the 'dea l s ize ', ind ica ting  the  re la tive 

im portance of the b io tech/-stage know ledge in determ in ing the round-length.

Th is pattern  is a lso  re fle cted  in the s ign ifican ce  leve ls o f those  coe ffic ien ts . 

Specifica lly, the coe ffic ien ts  fo r the VCs' age are never sign ificant. However, the 

coeffic ients for the VCs' non-b iotech  experience, and total experience are at least 

s ign ifican t fo r the synd ica tes  (a lthough not s ign ifican t fo r the 'le ad ' VCs); and 

the tw o m ost spe c ific  p rox ies  fo r b io tech /-s tage  expe rtise  are even  h igh ly  

s ign ifican t re la ted  to round-leng th , independen t o f w he the r one looks at the 

syndicates or the 'lead ' VCs.

Therefore, at least in the m ain ana lys is  o f all rounds, m ore o f ou r know ledge 

proxies have s ign ifican t coe ffic ien ts  when looking at the synd ica tes than when 

looking at the 'lead ' VCs, and the (beta) coeffic ients are constan tly  h igher for the 

syndicate 's know ledge than fo r the 'lead ' VC 's know ledge.

This suggests, som ehow  contrary  to the argum ent above, that it is not the 'lead ' 

VC who is m ain ly  respons ib le  fo r determ in ing  the deal structu re , inc lud ing  the 

round-leng th . Instead , th is  cou ld  ind ica te  that the VCs in the synd ica te  are 

revea led  by ou r f in d ing  to m ake the re levan t d ec is ion s  jo intly. H ow ever, 

referring back to ou r d iscuss ions o f the prev ious section, we caution  that these 

find ings have to be in terpreted  keep ing in m ind the particu la r way in which we 

ca lculate the 'lead ' VCs' and the synd icates' know ledge.

Overall, however, the pattern  in the deve lopm ent of the size and s ign ificance  of 

the  co e ff ic ie n ts  is ve ry  s im ila r, rega rd le ss  o f w h e th e r one exam in es  the 

synd ica te  o r the 'le a d ' VC  know ledge: the re la tion  betw een  know ledge  and 

round-length  is m ore p ronounced  the better m atched the know ledge  proxy is 

with respect to the focal venture.

Equally  im portant, we find all coe ffic ien ts  for our proposed know ledge prox ies 

are negative. It shou ld  be reca lled  that we did not hypothesize  the sign o f the 

re la tion  betw een  know ledge  and round-leng th  because  the re  w ere p laus ib le  

argum ents fo r pos itive  and negative  re la tionsh ips. We repeat that a rgum ent for 

conven ience  here: on the  one hand, m ore know ledgeab le  VCs m ay be m ore 

con fid en t in th e ir  in v e s tm en t d e c is ion s  an d /o r in th e ir  a b ility  to m anage
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investm ents, and there fo re  prefer to have longer rounds, spending less tim e and 

e ffo rt on stag ing; on the o ther hand, m ore know ledgeab le  VCs m ay a lso be 

aware o f the fact tha t m any problem s, particu larly  in a h igh-risk  sector such as 

b io techno logy, are d ifficu lt if not im possib le  to predict. Th is m ight make them  

m ore inc lined  to have sho rte r rounds, w ith an oppo rtun ity  to regu la rly  and 

tho rough ly  check  the p rog ress o f th e ir  investm ents, and to abandon  them  if 

need be -  w ithout incurring too high sunk costs.

Our find ings can now be com pared w ith these two a lte rnative  hypotheses, and 

they sugges t th a t the second exp lana tion  is c lea rly  the  m ore likely: m ore 

know ledgeab le  VCs p re fe r sho rte r rounds, a rguab ly  because  they are m ore 

aware o f po ten tia l p rob lem s, w ant the opportun ity  to exerc ise  t igh te r contro l 

over the venture, and to be able to abandon bad p ro jects  sooner rather than 

later.

Robustness of findings

Finally, it is im portan t to note that our find ings obta ined from  the main analysis 

o f all rounds are robust across various sub-sam ples.

For instance, the add itiona l ana lys is  o f first rounds only, where possib le  biases 

from  non-independence  between som e observations are e lim inated, shows very 

s im ila r m odel param eters to those in our main analysis, som e contro l variab les 

becom e in s ign ifican t, but the theore tica l va riab le s  rem ain  (or becom e even 

m ore) s ign ifican tly  and negative ly  re la ted  to round-leng th ; and th is negative  

relation a lw ays is the m ore pronounced (i.e. the stronger and m ore s ign ificant) 

the m ore specific  the exam ined know ledge proxy is w ith a v iew  to the venture 

under consideration; and s im ilarly  also is to be observed in the ana lysis o f later 

rounds only.

At the sam e tim e, the fact tha t in the ana lys is  o f firs t rounds only, severa l 

prox ies fo r the 'le ad ' VC s ' know ledge becom e s ign ifican t w h ils t they  have not 

been s ign ifican t in the ana lys is  o f all rounds, fu rthe r support the idea that the 

('lead ') V C s ' know ledge developed by investing in ventures o ther than the one 

under consideration  could be particu larly  im portant in first rounds when the VCs 

have not had a chance  yet to deve lop  'in s ide r ' know ledge  abou t the venture 

under consideration.

F inally, a lso the add itiona l ana lys is  o f pre-1998 rounds on ly, which e lim inates 

the p rob lem  o f trun ca tion  in ou r dependen t va riab le  resu lts  in qua lita tive ly  

s im ilar resu lts com pared to our main analysis o f all rounds.
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In sum, our fundam enta l hypothesis  is supported  when looking at the ind ividual 

m odels and/or when com paring  the m odels that include the d iffe ren t theoretica l 

variab les. C on tro lling  fo r va rious  context-, venture-, finance-, and VC -re la ted  

factors, we find that the re  is a negative  re lation between all exam ined  proxies 

fo r the know ledge of VCs partic ipating  in a round and the round-length; and th is 

re la tion  is m ore p ronounced  -  and m ore s ign ifican t -  fo r  the  m ore spec ific  

know ledge proxies.

Additional findings

W hilst our find ings p rov ide  c lea r support fo r the main parts o f ou r hypothesis, 

we are aware tha t the exp lana to ry  pow er o f all o f the em p irica l m ode ls is low, 

suggesting that ne ither our theoretica l variab les nor the contro l variab les expla in 

much o f the va riab ility  o f the round-length  found in practice . Furtherm ore , our 

theore tica l va riab le s  con tr ibu te  less to th is exp lana to ry  pow er than som e of 

contro l va riab les  em p loyed . Th is  suggests  that o ther theo r ie s  a lso have som e 

credib ility  in exp la in ing the data.

In th is section , the re fo re , we b rie fly  h igh ligh t som e o f the add itiona l find ings 

regarding these control variab les

Starting with the context-related controls, the 'annual change in venture  capita l 

ra ised ' is h igh ly s ign ifican tly  and positive ly  related to the round-length . Thus, a 

faster p roportionate  g row th  in venture capita l funds increases the tim e between 

fund ing rounds. S ince we contro l fo r deal s ize the  e ffe c t o f a fa s te r rate of 

growth of funds raised on round-length  seem s not driven by the need o f VCs to 

fund larger deals. Th is resu lt suggests that VC capita l constra in ts do not operate 

to reduce round -leng th  be low  the p ro ject optim um . The  dum m y va riab le  for 

deals in the 'boom  years 1996-2000 ' is m arg ina lly  s ign ifican tly  and negative ly  

related to round-length . In o ther words, during the Bubble period round-length  

system atica lly  dec lined  fo r the typ ica l venture. Th is  cou ld  illu stra te  a 'feed ing- 

frenzy ', where 'm oney  was chasing  deals'; and it could a lso be a resu lt o f the 

VCs' desire fo r the ir ventu res to reach IPO faste r in a m arket w ith bourgeon ing 

IPO valuations and the increasing likelihood of a co llapse in valuations.

Turn ing  to the venture-related controls, it is particu larly  in teresting  to observe 

that none o f the va riab les  tha t cou ld  be associated  w ith h igher risk ventu res is 

s ign ifican tly  re la ted  to the round-length . The only exception  in th is con text are 

'first round investm ents', wh ich how ever -  contrary  to w hat one m ight expect -  

are longe r than  la te r round  in ves tm en ts , even when con tro llin g  fo r  VC s ' 

know ledge and investm en t size. O ne possib le  exp lanation  fo r th is  is tha t first 

round investm ents m ay throw  up m ore problem s than ones in la ter rounds. VCs
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may there fo re  a llow  a longer tim e fo r Issues to be reso lved  before  d isbursing 

additional funds. For exam ple, if com pan ies are m ore like ly in early rounds to fail 

to m eet ta rge ts  (m ilestones), th is may de lay the subsequen t d isbu rsem ent of 

funds until issues are sorted out. Unfortunate ly  though we have not been able to 

control fo r such m ilestone effects in th is analysis.

The  deal size control va riab le  is h igh ly  s ign ifican tly  and pos itive ly  re lated to 

round-leng th . Th is  find ing  does not com e unexpected ly  -  because, genera lly  

speaking, the la rger the am ount invested in a venture the longer it should 'last' 

before it needs the next cash-in jection. However, it should also be noted that the 

re la tion  betw een  deal s ize and round-leng th  obv iou s ly  is m oderated  by the 

ventu res' cash -burn  rates, which we cannot contro l fo r in our data. Th is m ight 

a lso exp la in  why the  m agn itude  o f the 'dea l s ize ' coe ffic ie n t is com parative ly  

small.

W ith  a v iew  to the  VC-related controls, we find  th a t the 'p e rcen tage  of 

independen t p riva te  equ ity  pa rtnersh ip s ' (i.e. 'tru e ' VCs, o r 'VC s in a 'narrow  

sense') investing  in a deal is h igh ly  s ign ifican tly  and negative ly  related to the 

round-length. Th is could be a consequence of the 'true ' VCs being m ore aware of 

the value of tigh t contro l via stag ing of investm ents than, say, bank-re lated  or 

co rpo ra te  VCs ('VCs in a w ide r sense '). A ssum ing  th a t 'tru e ' VCs are m ore 

experienced  than those o ther types o f VCs, th is find ing  a lso seem s in line with 

our general assertion that VCs' know ledge has an im pact on the round-length.

F inally , and particu la r ly  in teresting , we find that 'synd ica ted  dea ls ' are h igh ly 

s ign ifican tly  longer than unsynd icated deals, even when contro lling  fo r the deal 

size (which, as we have seen, is much larger fo r synd icated versus unsyndicated 

deals).

Th is is particu larly  notew orthy  in light o f our d iscussions in the previous Chapter 

F on synd ication . There, we have found that m ore know ledgeab le  VCs tend not 

to syndicate. Therefore, we argued that it seem s possib le  that prim arily  ignorant 

VCs tend to synd icate  w ith each other, resu lting in a low er average know ledge of 

synd icates than of so le VCs.

S in ce  ou r p re se n t ch ap te r  now  show s a n eg a tiv e  re la t io n  be tw een  VC s ' 

know ledge and round-leng th  and a positive re la tion  betw een  'synd ica tion ' and 

round -leng th , th is  not on ly  p rov ides fu rth e r suppo rt fo r  the  asse rtion  that 

synd ica tes tend to invo lve  'ig no ran t' VCs but a lso show s that synd icated  VCs 

have a d iffe re n t in v e s tm en t app roach , at least as fa r  as the s tag ing  of 

investm ents is concerned.
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In th is con text it is a lso worth  m ention ing that in our add itiona l ana lys is  o f first 

rounds we still find 'synd ica ted  dea ls ' to be s ign ifican tly  pos itive ly  re lated to the 

round-length , but not the round am ount. Th is suggests  that -  at least in first 

rounds -  know ledge-re la ted  issues are m ore im portan t de te rm inan ts  o f round- 

leng th  than  f in a n ce - re la te d  issues; and the  p o s it iv e  re la t io n s  be tw een  

synd ica tion  and rou n d - le n g th  cou ld  be due to  the  fa c t th a t the  ave rage  

know ledge of synd icates indeed is lower than that o f sole VCs -  leading to longer 

rounds.

Thus, in con c lu s ion , it seem s th a t the re  are good reasons to be lie ve  that 

synd icates exerc ise  less in tense contro l over the ir investm ents via stag ing than 

sole VCs. This, one m ight fu rthe r specu late, could a lso trans la te  into a d iffe ren t 

(i.e. in fe r io r) p e rfo rm ance  o f synd ica ted  dea ls  ve rsu s  un syn d ica ted  dea ls. 

However, from  our find ings  so far, we cannot determ ine w hether th is  is actua lly  

the case. Th is  is because  we have not exam ined  the actua l pe rfo rm ance  o f 

investm ents by synd ica tes  versus so le  VCs. A t th is  stage, we m ere ly  m ention 

that we shall return to th is top ic in our next chapter.

G. VI.2. Findings in the light of the literature

Our find ings undoub ted ly  add to the extan t theoretica l and em p irica l lite ratu re  

on the staging of venture capita l investm ents.

To illustrate th is, in the fo llow ing, we h igh light exactly  how ou r find ings re la te to 

th is literature - firs t w ith a v iew  to our main find ings regard ing VCs' know ledge, 

and then with a v iew  to ou r add itiona l find ings regard ing o ther factors related to 

round-length.

But, at th is stage, the reader is also referred to our m ore genera l d iscussions in 

the 'synthesis ' Chapte r J.

Main findings

The m ajor contribu tion  o f our study to the literature is that it is the firs t study to 

exam ine the em pirica l role o f VCs' know ledge in the ir stag ing decisions.

A few authors have a lready pointed out that this issue deserves greater attention 

(e.g. B e rgem ann  & Hege, 1998; Lerner, 1998; S che rtle r, 2000). But the 

em pirica l lite ratu re  so far has fa iled to address the im pact o f VC s' know ledge on 

stag ing , instead  fo cu ss in g  p r im a rily  on ven tu re -re la ted  fa c to rs  as poss ib le  

determ inants fo r V C s ' stag ing  s tra teg ies (e.g. Bergem ann & Hege, 1998, 2003; 

Cuny & Talm or, 2003; Gom pers, 1995; Kaplan & S trom berg, 2002, 2003; Neher, 

1999; Wang &  Zhou, 2004).
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Thus, our m ain find ing  that there is a negative re lation between VCs' know ledge 

and the ir cho ice  o f round-length  prov ides new ins igh ts into an em p irica lly  un-

researched issue.

Furtherm ore, our main find ings also add to the literature by show ing that not all 

types of VC  s' know ledge have the sam e im pact on VCs' stag ing behaviour. The 

re levance o f V C s ' know ledge increases w ith its spe c ific ity  regard ing  the focal 

venture; and som e prox ies used fo r VCs' know ledge in the prev ious literature, 

such as VC 's  age, in fact have no s ig n ifican t em p ir ica l re la tion  to the VCs' 

investm ent stag ing decision.

Moreover, ou r m ain find ings  a lso add to the ex isting  lite ra tu re  by address ing  

ano the r issue, nam ely  the role o f synd ica tion  in stag ing. Th is  top ic  has been 

com p le te ly  n eg le c te d  in the lite ra tu re  on the s tag in g  o f v en tu re  cap ita l 

investm ents.

Here, we find that the re lation between VCs' know ledge and round-length  is no 

m ore pronounced w ith respect to 'lead ' VCs' know ledge than w ith respect to the 

synd ica tes ' average know ledge. A lthough th is runs coun ter to our hypothesis, it 

is an in te res ting  fin d ing  as it m ay suggest th a t im po rtan t dec is ions  in the 

synd icate, such as the stag ing o f rounds, are not exc lus ive ly  determ ined by the 

'lead ' VC  (and his know ledge) but rather by the overa ll synd icate. Th is finding is 

also new to the literature on venture capital.

We note a lso that it is d ifficu lt to in terpret our m ain find ings in the light o f the 

m ost com m on ly  em p loyed  th eo re tica l con cep t in the  lite ra tu re  on stag ing , 

nam ely the p rincipa l-agent theory.

On the one hand, ou r find ing that m ore know ledgeab le VCs overall p refer shorter 

round s  cou ld  be u n d e rs to od  as su g g e s t in g  th a t p e rce iv ed  in fo rm a tion  

asym m etries  are not as re levant fo r the VCs' stag ing dec is ion  as suggested by 

p rev iou s  re sea rch . T h is  is because , if the  VC  s' p e rcep tion  o f in fo rm ation  

asym m etries indeed was a key determ inant for the ir stag ing decision, one m ight 

expect that those VCs w ith m ore know ledge (particu larly  w ith a view  to ventures 

o f the sam e type/stage  as the of focal venture) should perce ive less inform ation 

asym m etry . T h is , in tu rn , shou ld  resu lt in lo ng e r rounds  because  o f the 

(adm in istrative) costs o f staging. S im ilarly, also our find ing  that first rounds last 

s ign ifican tly  longer than later rounds apparently  contrad icts the assum ption that 

(perce ived) in fo rm ation  asym m etries  are the m ain de te rm inan ts  o f the round- 

length, because those inform ation asym m etries should be largest in first rounds.
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On the other hand, ou r find ing  that the VCs' know ledge is m ore strong ly  related 

to the length  o f f irs t  rounds  than  o f la te r rounds cou ld  be understood  as 

provid ing som e support fo r the re levance o f perce ived in form ation  asym m etries  

fo r  the s tag in g  d e c is io n  as sug g es ted  in the  p re v iou s  lite ra tu re . T ho se  

in fo rm a tion  a sym m e tr ie s  shou ld  be g re a te s t in f irs t  rounds, m ak ing  V C s ' 

know ledge (in form ation) particu larly  critica l in those first rounds. But then again, 

we note that the average know ledge of VCs in first rounds is m uch sm a lle r than 

that o f VCs' in la te r rounds. Furtherm ore , it should a lso be m entioned  tha t the 

VCs' know ledge as approx im ated  by us -  i.e. the know ledge that is m ain ly, and 

in first rounds a lw ays, ga ined  from  investing  in ven tu res  o th e r than the focal 

ven tu re  - m igh t on ly  be o f lim ited  re levance  to reso lv ing  any in fo rm ation  

asym m etr ie s  betw een  VC  and en tre p ren eu r in a new foca l ven tu re . Th is  is 

because, even if a VC has p lenty o f experience w ith the sam e type o f venture as 

a pa rticu la r foca l ven tu re , th is  expe rience  m ight on ly be o f lim ited  va lue  for 

assess ing  the qua lity  and in ten tions  o f the m anagem en t team  in a new  focal 

venture, which is largely an unknown.

However, w h ils t a VC 's  p rev ious experience  m ight on ly be o f lim ited  re levance 

for address ing  ven tu re -spec ific  in form ation  asym m etries, it neverthe less should 

m ake him  m ore aw are o f the genera l prob lem s regard ing the overa ll industry- 

specific uncerta in ties associated  w ith a particu lar type of venture.

In th is context, the reader is a lso referred back to the argum ents by Kaplan and 

S trom berg (2002) th a t w ere rev iew ed in detail ea r lie r in th is  chap te r. These  

authors po int ou t tha t m ost stud ies on agency and in fo rm ation  p rob lem s share 

the d ifficu lty  that they do not d istingu ish  between d iffe ren t types o f uncerta in ty  

-  a lthough th is would be likely to resu lt in d ifferent theoretica l pred ictions. It will 

be recalled that Kaplan and S trom berg  (2002) suggest d iffe ren tia ting  between 

internal uncerta in ty  (e.g. regard ing  m anagem ent qua lity, prev ious perform ance) 

and external u n ce r ta in ty  (e .g . reg a rd in g  m arke t s ize , c o m p e tit io n , ex it 

cond itions). W ith v iew  to those types o f uncerta inty, the au thors argue that only 

the internal uncertainty g ives rise to in form ation asym m etries as suggested by a 

p rin c ipa l-agen t perspective , because the re levant in form ation  is in terna l to the 

ven tu re  and th e re fo re  the  VCs are  lik e ly  to  be less in fo rm ed  than  the  

entrepreneurs. By contrast, external uncertainty is less like ly  to be assoc ia ted  

w ith in form ation  asym m etrie s, because the re levan t in fo rm ation  is ex terna l to 

the ventures and VCs and en trep reneu rs  are equa lly  (un-) in form ed. Based on 

th is d ifferen tia tion  Kaplan and S trom berg 's (2002) em pirica l study finds tha t the 

round-length is on ly  s ign ifican tly  (negative ly) related to the externa l risk but not 

to the internal risk; and the au thors there fo re  suggest that the driv ing  force for
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stag ing is not a sym m etric  in fo rm ation , but ra ther the  option  to abandon the 

project, which will be m ore valuab le in volatile environm ents.

Thus, from  th is  perspective , our find ing  o f a negative  re la tion  betw een VCs' 

know ledge  and round -leng th  m ay not be due to m ore know ledgeab le  VCs 

expe rienc ing  less v en tu re -spec ific  in fo rm ation  asym m etr ie s  but due to the ir 

g rea te r aw a reness  o f in du stry -spec ific  un ce rta in tie s , and the co rrespond ing  

value of the tim ely  abandoning of a project with poor prospects o f success.

But we note again that it is im possib le  to draw  any fu rther conclus ions regarding 

the app licab ility  o f the agency  theory  based on ou r study  (see a lso the next 

session for m ore d iscussion  on this issue).

Additional findings

F inally , look ing  at o ther know ledge-unre la ted  find ings o f ou r study, one finds 

that they partia lly  suppo rt and partia lly  con trad ict som e o f the lim ited previous 

research on staging.

To begin w ith, our study prov ides support for prev ious stud ies suggesting  that 

the stag ing o f dea ls is com m on in the venture capita l industry. More than half of 

the ventures in ou r sam p le  rece ive two or m ore rounds o f fund ing (on average 

2.9 rounds, w ith an average num ber o f 2.9 VCs per round); and, on average, 

the ven tu res  in ou r sam p le  rece ive a new round o f fund ing  every  445 days 

(m edian: 313 days). Th is  closely resem bles the find ings from  prev ious studies. 

G om pers and Le rne r (1999), fo r instance, find - in a random  sam p le  of 794 

ventures from  various industries -  that the average num ber o f rounds received 

per venture was abou t 2.7. Thus, our find ings are not necessarily  confined to our 

particu lar sam ple industry, biotechnology.

W ith a view  to the contro l variab les, however, our study prov ides m ixed support 

for previous research.

As outlined above, m ost o f the agency-based lite ra tu re  on stag ing pred icts that 

the value o f stag ing  (the value of having shorter rounds) shou ld  increase with 

the risk and the in fo rm ation  asym m etries  assoc ia ted  w ith an investm ent (e.g. 

Bergem ann & Hege, 1998, 2003; Cuny & Ta lm or, 2003; Gom pers, 1995; Kaplan 

& S trom berg , 2002, 2003; Neher, 1999; W ang & Zhou, 2004). However, our 

find ings regard ing  the contro l variab les prov ide no suppo rt for th is  pred iction. 

For in s tan ce , n e ith e r  the  v en tu re s ' age nor th e ir  d e v e lo p m en t s tage  is 

s ign ifican tly  re lated to the round-length. By contrast, first round investm ents are
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s ign ifican tly  - bu t p o s it iv e ly  - re la ted  to roun d - leng th .243 Th is  la tte r  find ing  

seem s particu la rly  notew orthy  since, accord ing  to agency perspective , the risks 

and in fo rm ation  a sym m etr ie s  shou ld  be h ighest fo r the  VCs in f irs t  rounds, 

resulting in shorter rather than longer rounds.

How ever, w h ils t seem in g ly  con trad ic t in g  m ost o f the th e o re t ic a lly  o rien ted  

literature on stag ing, those find ings are in line w ith the two em pirica l stud ies on 

stag ing rev iew ed above. G om pers (1995), fo r instance, finds -  con trary  to his 

expectations - no s ign ifican t d iffe rence  in the duration  of early- or m idd le stage 

rounds, and no s ign ifican t re la tion between venture age and round-length  in the 

h igh-tech cohort o f his sam ple. S im ilarly, Kaplan and Strom berg (2002) find that 

round-length  is s ign ifican tly , but -  con trary  to th e ir  (and our) expecta tions  -  

positively related to first round investm ents.

These 'unexpected ' f in d ings  (v iew ed from  a p rin c ipa l-agen t perspective ) m ight 

be exp licab le by a com bination  o f factors.

W ith a view  to the non-s ign ifican t relation between the ventu res' age and round- 

length, fo r instance, G om pers (1995) suggest that 'ven tu re  age ' m ight be less 

im portan t fo r m easu ring  in fo rm ation  asym m etries, at least in the con tex t o f 

h igh-tech investm ents - because it m ight take som e tim e before the progress, or 

failure, o f h igh-tech pro jects actua lly  becom es observab le. Th is is likely to be the 

case in the biotech sector.

Kaplan and S trom berg  (2002), fu rtherm ore , suggest that the  pos itive  re la tion  

between first rounds and round-leng th  cou ld  ind icate  tha t the driv ing  fo rce  for 

s tag ing  is not a sym m etr ic  in fo rm ation , but ra the r the op tion  to abandon  a 

project, which will be m ore va luab le  in volatile, uncerta in , env ironm en ts -  as is 

undoubted ly the b io techno logy industry.

At the sam e tim e, it is a lso im portan t to m ention that a lthough  first rounds are 

longer than la te r rounds, they  invo lve  m uch sm a lle r deal s ize s .244 Thus, VCs 

m ight accept longer rounds (i.e. less control) because the ir actual financia l risk is 

sm a lle r in firs t rounds, and because  it s im ply  takes tim e - bu t not necessarily  

much m oney - fo r h igh-tech  p ro jects to de liver the firs t observab le  resu lts  and 

reach the ir firs t m ilestones. Th is  in terpretation  o f ou r find ings  wou ld be in line

243 See Table G-3, Panels B and C: first rounds last, on average 533 days (median: 395 days) whilst 
later rounds last, on average, 416 days (median: 285 days).

244 As Table G-3 shows, first rounds are substantially smaller (avg. $4.7Mio, med. $1.8Mio) than later 
rounds (avg. $5.8Mlo, med. $2.7Mio).
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with som e ex isting  form al m ode ls o f stag ing, wh ich  p red ic t tha t the optim al 

cap ita l a llo ca ted  and the fund ing horizon are increasing  from  one stage to the 

next (cf. Bergem ann & Hege, 2003; Cuny & Ta lm o r, 2003).245

F ina lly , ou r s tudy  cou ld  add yet a n o the r in te re s t in g  exp la na tion  fo r  the 

'u n exp ected ' f in d in g s  regard ing  the length  o f f irs t rounds to the lite ratu re , 

nam ely, VCs who invest in firs t rounds are s im p ly  too ignoran t to rea lise the 

value o f shorte r rounds than those VCs investing in la ter rounds. As our study 

reveals, the know ledge o f VCs investing in first rounds is substan tia lly  sm alle r 

than th a t o f VCs investing  in la te r rounds, con s is ten tly  w ith  th is  v iew  of 

th ings.246 Th is  o f course  ra ises som e doubt as to w he the r the firs t round VCs' 

w ill in g n e ss  to a c ce p t lo n g e r rounds  is a c tu a lly  an ou tcom e  o f ra tiona l 

cons ide ra tions, or w hether it is a sign o f in su ffic ien t know ledge and ab ility  to 

app rop ria te ly  deal w ith the particu la r risks o f firs t round investm ents. Th is is 

certa in ly  an in teresting  field for further research, for instance, on the subsequent 

perform ance o f d iffe ren t ventures depending on the level and type o f know ledge 

of the ir first round investors; and we will deal w ith th is issue to som e exten t in 

our next chapter.

G. VI.3. Limitations and future research

Although ou r find ings support our hypothesis overa ll, we are aware that several 

lim ita t io n s  in ou r re sea rch  des ign  p reven t us from  d raw ing  fa r- rea ch in g  

conclusions.

At th is stage we will h igh ligh t som e o f those lim ita tions that are specific  to our 

exam ina tion  o f the hypo thes is  in the p resen t chap te r, a lso  to d ire ct fu tu re  

research in th is particu la r area. But it should also be referred to our d iscussion of 

those lim ita tion s  tha t are of re levance to our genera l approach , such as w ith 

view to the theoretica l variab les or the sam pling, in the synthesis Chapter J.

Units of analysis

As a lready described in som e detail above (see section on 'ana lytica l approach'), 

one lim itation  of our (m ain) ana lys is  could be seen in the non-independence of 

observations. S pec ifica lly , som e VCs and som e ven tu res  en te r ou r ana lys is  

several tim es, because the sam e VC partic ipates in severa l rounds of the sam e

245 Unfortunately we have not been able to control for such milestone effects in this analysis but this 
reiterated finding provides fertile grounds for future research.

245 As a comparison of Panels B and C in Table G-3 shows, the average knowledge of both the 'lead'
VCs and the syndicates in first rounds is considerably lower than in later rounds.
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or d iffe ren t ven tu res  and because  the  sam e ven tu re  rece ives  seve ra l rounds 

invo lv ing  the sam e o r d iffe ren t VCs. Thus, the poo ling  o f all o b se rva tion s  

(rounds) in troduces a poten tia lly  bias into our resu lts because o f the ex istence o f 

venture- or VC -spec ific  spec ific  factors tha t we cannot contro l fo r but a ffect the 

decision on round-length.

To address th is issue, we conducted several add itional analyses, which on ly used 

sub-sam p les tha t partly  or com p le te ly  (first rounds) e lim inated  poten tia l biases 

resu lt in g  from  n o n - in d e p e n d e n t ob se rva tion s  o f the  sam e ven tu res . They  

resulted in find ings very s im ila r to those of our main analysis.

Therefore, we are con fiden t tha t the exten t o f a potentia l b ias in ou r find ings is 

sm all, at worst. N everthe less , we are aw are that those add itiona l ana lyses  do 

not com p le te ly  e lim in a te  the p rob lem s o f n on - in depen dence  re su lt in g  from  

m ultip le en tries by the sam e VCs in our ana lys is .247 Furtherm ore, the add itiona l 

ana ly ses  pe rfo rm ed  m igh t in trod u ce  an o the r sou rce  o f p o ten tia l b ias, fo r 

instance, with respect to sam p le  se lection. Hence, fu ture research m ight address 

this issue m ore accurate ly  by perform ing a Panel data analysis on the data .248

Dependent variable

A no the r poss ib le  lim ita tion  o f ou r study  tha t has a lso a lre ady  been  ou tlined  

above (see section  on 'a na ly tica l app roach '), conce rns  the truncation of the 

dependent variable. Because we m easure the round-length  as the tim e between 

one round and the next, th is leads to the exclusion of all last rounds (un less they 

have a specified end date such as an IPO or an acqu isition). Furtherm ore, in our 

main analysis, we a lso have to exclude all ventures tha t have on ly rece ived one 

(the ir firs t round) un less th is  round ends in an IPO or acqu is it ion . Th is  cou ld

247 However, in this context, it should also be mentioned that unreported additional analyses that 
only looked at the last investments made by each VC in our sample (similar to the approach 
described in more detail in our previous Chapter on syndication) - and as such completely eliminated 
the problem of non-independence with a view to the VCs (each VC can only have one last 
investment!) - also resulted in findings similar to those of our main analysis

248 At the same time, also this approach is not without its problems. Specifically, our data would 
result in a very unbalanced Panel, with many firms entering only with one single observation (round) 
and many other firms entering with many observations (rounds). Furthermore, the time-intervals 
between observations would be very uneven, because VCs do not make investments throughout the 
year but not in regular Intervals. One way to address this latter aspect might be to 'standardize' the 
time-intervals between observations (investments), for instance, by using average values for the 
number of investments (and the level/type of knowledge) for each VC in a fixed period of time. 
However, this procedure also introduces problems since it throws away information.
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po ten tia lly  b ias ou r fin d ings, fo r instance , because  we on ly  exam ine  those 

ventures successfu l enough to attract more than one round of funding.

To address th is issue, we again conduct add itional ana lyses that use subsam ples 

o f observations (e.g. rounds before 1998) and/or a d iffe ren t ana lytica l m ethod 

Cox regress ion  (unreported), wh ich resu lt in find ings  very s im ila r to our main 

ana lys is  o f all rounds. Th is m akes us con fiden t that those la tter find ings are not 

too unduly in fluenced by the truncation of the dependent variable.

Neverthe less, a lso in th is case, we acknow ledge that ou r add itiona l ana lys is  in 

th is context not com p lete ly  e lim inate the possib ility  o f biases, also with a view to 

sam p le  se le ction . As such, fu tu re  research  m ight add ress  th is  issue in m ore 

refined ways.

Yet ano the r -  and a rguab ly  m ore seve re  - poss ib le  lim ita tion  o f ou r study 

concerns the validity of our dependent variable, i.e. the question  o f w hether it 

actua lly  m easures w hat it intends to m easure. Specifica lly , we assume that our 

dependent variab le, round-length, approxim ates the level o f contro l exercised by 

the  VCs. Here, we fo llow  the  a rgum en ts  by seve ra l o th e r au tho rs  (e.g. 

Bergem ann & Hege, 1998, 2003; Cuny & Talm or, 2003; Gom pers, 1995; Kaplan 

& S trom berg, 2002, 2003). Thus, we are confident that, the round-length indeed 

m ight be a su itab le  proxy for the control exercised by the VCs, at least to som e 

extent. However, we are aware that this m ight not necessarily  be the case.

For instance, we do not know w hether subsequent rounds involve the sam e VCs. 

Th is m ight be an im portant issue because m ore know ledgeab le  VCs m ight sim ply 

be in te res ted  in a fa st tu rn -a round  o f th e ir  inves tm en ts . In o th e r words, 

know ledgeab le  VCs m ight tend to make investm ents, which they hope to cash in 

w ith a la rge p ro fit a fte r a short period by e ithe r tak ing  the ventu re  pub lic or 

selling the ir stake on to another VC  in the next round. If th is w ere the case, our 

variab le  'round- leng th ' would not serve as a good proxy for the level o f control 

th rough the VC. Instead , it m ight rather serve as a proxy fo r good (i.e. w e ll-

p e rfo rm ing ) v en tu re s  -  s in ce  fa s t- tu rn -a rou nd  in ve s tm en ts  shou ld  m ain ly  

involve good ventures (w h ilst the 'lem ons' should be m ore d ifficu lt to take public 

or to sell to ano the r VC). However, we be lieve that th is  a rgum ent is not really 

conv inc ing, since good ventures should be in a s tronger negotia ting  position in 

the p re -investm en t stage; and it seem s likely that a prom ising venture will aim 

for larger funds, lasting for a longer period of time.

So, to us it seem s m ore p laus ib le  to assum e tha t m ore know ledgeab le  VCs 

prefer shorter investm ent rounds because they want to have tigh te r control over 

th e ir  in vestm en ts, and not because  they  w an t to cash in th e ir  investm ents
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faster. N everthe less, fu tu re  research  m ight a lso use m ore d irect m easu res of 

VCs level o f m on ito ring  and contro l. Fu rtherm ore , an in te resting  avenue  fo r 

future research m ight a lso be to exam ine add itiona l/a lte rnative  m eans o f control 

such as w ith a v iew  to the type o f equ ity  VCs take and/o r the pa rticu la r deal 

structures (e.g. Kaplan & S trom berg, 2002, 2003).

Control variables

A nother obv ious lim ita tion  o f ou r study  concerns the overa ll low explanatory 

power o f ou r va riou s  m ode ls  and theore tica l va riab les, w h ich  ce rta in ly  lim its 

the ir relevance from  a practica l perspective.

For instance, the m ax im um  va lue o f the adjusted R2 in our m ain ana lys is  (all 

rounds) is on ly  abou t 3.9% ; and we obta in  very s im ila r  va lues  a lso  in all 

add itiona l, un repo rted  ana ly ses  on sub -sam p les  (e.g. on f irs t  rounds or on 

ventures which we had add itiona l patent in form ation).249

Furtherm ore, we acknow ledge that if sam ple sizes are very large (as is the case 

in ou r study), a lm ost any d iffe ren ce  between m ode ls (or b locks o f m ode ls) is 

like ly  to be re liab le  (s ta t is t ica lly  s ign ifican t), even if it m ay not have m uch 

p ra ctica l im portance . S im ila r ly , we a lso rea lise  tha t the  m agn itude  o f the 

coe ffic ien ts  (and betas) o f our theoretica l variab les is still sm all; and it is also 

obv ious  th a t ou r re la t iv e ly  la rge  sam p le  s ize  m akes ob ta in in g  s ig n if ic a n t 

coe ffic ien ts  m ore likely. Furtherm ore , the betas o f the theoretica l variab les are 

even sm aller than tha t o f som e control variab les.250

There fo re , fu tu re  research  in th is  area is recom m ended  to search  fo r o ther 

and/or m ore re levan t va riab les  w ith possib le  re levance in th is  context. For th is 

purpose, one approach  m ight be to im prove on the contro l variab les included in 

our m odels. For in stance , m ost o f ou r con text-re la ted  va riab les  on ly  cons ide r 

annual changes -  e.g. in the num ber o f VCs and ventures, o r in the venture  

capita l raised. A lthough we have tried -  w ithout obta in ing very d iffe ren t resu lts -

249 In this context, it should also be mentioned that, in further unreported analyses, which did not 
include outliers/influential cases in the solution of the original main analysis, we 'managed' to raise 
the (adjusted) R2 to some degree. However, the actual improvement was rather limited (maximum 
adjusted R2 < 6%). Furthermore, a closer inspection of the outlier/influential cases provided no 
reason to believe that those cases were not part of the overall population. Therefore, we opted not to 
focus on / present those 'improved' results.

250 In this context it should be especially referred to the 'dummy variable for first round investments' 
that shows by far the largest coefficient (and beta) of any of the examined variables in the main 
analysis.
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other tim e lags fo r  those  va riab les, it m ight well be that a m ore fine-tuned  

m easurem ent of these context-variab les provides fu rther insights.

In addition, there  are likely to be many m ore factors o f possib le  re levance in this 

context. For instance , one m ight a lso cons ide r the  im pact o f externa l events 

(e.g. 'announcem ent of the com pletion o f the hum an genom e pro ject' or 'p roduct 

p rob lem s/scand a ls  in the pha rm aceu tica l indu stry ') as add it iona l facto rs  o f 

potentia l re levance  fo r VCs activ ity, includ ing round-length . Add itiona lly , future 

research  m ay a lso  in c lude  contro l va riab les  fo r the change  o f VCs between 

rounds, the genera l investm en t po lic ies o f ind iv idua l VCs, cash-bu rn  rates o f 

d ifferen t (types of) ventures, d ifferen t hum an or 'pa ten t' cap ita l o f ventures (as 

suggested  by N eher's  (1999) m odel), and/or natura lly  occurring  m ile-stones in 

the ven tu res ' d eve lopm en t (as suggested by Bergem ann & Hege's (2003) and 

Cuny & T a lm o r 's  (2003) models).

In sum, a lthough  ou r main intention was to exam ine the re la tion between VCs' 

know ledge and the  round-leng th , and a lthough  we have show n that such a 

re lation ex ists and is m ore pronounced the m ore specific  the VCs' know ledge is 

w ith respect to the  pa rticu la r venture  under cons ide ra tion , we c lea rly  have to 

in terp re t ou r resu lts  regard ing  the practica l re levance  o f VCs' know ledge with 

som e caution . The  re la tion  between VCs' know ledge and round-leng th  is very 

small, and VCs' know ledge hardly accounts for the variab ility  found in our data.
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CHAPTER H: VCS' KNOWLEDGE

& PERFORMANCE OF VENTURES

H.I. Introduction

In the p rev ious  tw o C hap te rs  we have exam ined  the re la tion  betw een  VC s' 

know ledge  and tw o fea tu re s  o f VC s' inves tm en t app roach , synd ica tion  and 

staging. There , our find ings suggested that VCs' know ledge indeed can m ake a 

d iffe ren ce  in th a t m ore know ledgeab le  VCs tend not to synd ica te  and have 

shorter investm ent rounds.

However, one o f the m ost in teresting  guestions in research  on venture  capita l 

con ce rn s  the  re la tio n  be tw een  V C s ' k now ledge  and pe rfo rm ance  o f V C s ' 

investm ents. Th is is what we shall deal w ith in this chapter.

For th is purpose how ever, we have to specify  not on ly w hat we m ean by 'VCs' 

know ledge ' - as we a lready  did ea r lie r in fo rm u la ting  ou r p ropos itions  (see 

Chapter D) - but a lso what we mean by 'perfo rm ance o f VC s' investm ents'. W ith 

v iew  to the latter, one can d istingu ish  two main strands in the literature. They 

take d iffe ren t approaches and are likely to resu lt in d iffe ren t find ings regard ing 

both the 'p e rfo rm an ce  o f V C s ' in ves tm en ts ' and the re la tion  betw een  VCs' 

know ledge and the perform ance of VCs' investm ents.

Som e stud ies adopt the 'VCs' perspective ', by looking at the perform ance o f VCs' 

po rtfo lio s  overa ll (e.g. D im ov & Shepherd , 2004; Kap lan  & S choar, 2003; 

Ruhnka et a l., 1992). The  rationale behind th is approach  is tha t VCs are said to 

be m ain ly  in terested  in the perform ance of the ir overa ll portfo lios. But a good 

'p e rfo rm ance  by V C s ' w ill o ften  be due to the 'sp e c ta cu la r ' re turns on a few  

investm en ts  tha t m ake up fo r m any unpro fitab le  or fa iled  investm ents. Thus, 

from  th is perspective, there m ight be a relation between VC  s' know ledge and the 

overa ll p e rfo rm ance  o f th e ir  portfo lios, but not necessarily  o f th e ir  ind iv idua l 

investm ents (e.g. Gorm an & Sahlm an, 1989).

O ther stud ies, by contrast, adopt the 'en trep reneurs ' perspective ', by looking at 

the perform ance o f ind iv idual ventures (e.g. Audretsch  &  Lehm an, 2002; Chang, 

2004; Hochberg  et al., 2004; Hsu, 2004). Th is  approach  is d iffe ren t from  the 

previous one because en trep reneurs will be m ain ly in terested  in the successfu l 

deve lopm en t o f th e ir  ventures; and they approach  VCs -  as a very expensive 

source of fund ing -  not on ly because no other sources o f fund ing are availab le to 

them  but a lso  because  they expect va lue-added  con tr ibu tion s  by VCs. So, if
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there  is som e tru th  beh ind  the  com m on industry  adage tha t 'it  is fa r m ore 

im portant w hose m oney you get than how much you get or how m uch you pay 

for it' (Bygrave & T im m ons, 1992), there  m ight be positive re lation between VCs' 

know ledge and the perform ance o f the ir individual investee ventures.

That these two approaches are like ly to resu lt in d ifferen t find ings regard ing  the 

perfo rm ance o f VC s ' in ves tm en ts  is ev iden t from  an early  study  by Ven tu re  

Econom ics (1988). Th is  study finds that the returns on ind iv idua l investm ents in 

a VC portfo lio  vary w idely. More than one-th ird  o f 383 investm ents m ade by 13 

firm s resu lted in an abso lu te  loss; and m ore than two th irds o f the investm ents 

m ade by the sam e firm s resu lted  in cap ita l re tu rns o f less than  doub le  the 

orig inal costs. Neverthe less, the returns on a few  investm ents m ore than offset 

the d isappo in tm ents: fo r exam ple, 6.8%  of the investm ents resu lted  in payoffs 

g reater than ten tim es cost, y ie ld ing  49.4%  o f the end-va lue o f the portfo lio  (or 

61.4%  o f the profits).

A t the sam e tim e, academ ics such as Gorm an and Sah lm an argue that 'fa ilu re  is 

at the very least endem ic  to the ventu re  cap ita l process, an expected  com m on 

p lace event; in som e cases, the process itse lf m ay even prom ote fa ilu re '; and 

the sam e authors continue: 'the en trepreneur, m otivated by a dream  o f bu ild ing 

a com pany, is in ten t that the com pany survives, that the dream  be kept alive. 

The venture cap ita list, by contrast, is intent on preserv ing the value o f his or her 

capita l investm ent and m ax im iz ing  the return on his or her scarce resource tim e' 

(Gorm an &  Sah lm an, 1989: 241).

In a s im ilar vein, M an igart and Sap ienza (1999) note that VCs are not so much 

in the business o f reducing  risk but in that o f enhancing value through increasing 

returns. W hen bus iness a c tiv it ie s  are not deve lop ing  as favo rab ly  as expected, 

the in te res ts  o f th e  en tre p re n e u r  and the ven tu re  c a p ita lis t  m ay d iverge . 

Because VCs m anage th e ir  investm ents on a portfo lio  basis, th e ir  true  in terest 

m ight not be in the survival o f an ind ividual portfo lio  com pany.

Thus, the above tw o approaches are c learly  d istinct and ideally  one wou ld pursue 

both s im u ltaneous ly  and m ake a com parison  o f the ou tcom es. How ever, in the 

ana lys is  to fo llow , we adop t the second approach  exc lu s ive ly  -  the 'ven tu res ' 

perspective -  reserv ing the venture cap ita lists ' perspective for fu ture research.

From th is decision fo llow s ou r current research question:

What relation exists between VCs' knowledge and the performance of

VC-backed ventures?
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H.II. Literature review

In ou r genera l lite ra tu re  rev iew  above, we a lready  looked at theoretica l and 

em pirica l lite ratu re , som e of which is also of re levance to the research question 

of this chapter. At th is point, we there fore refer the reader back to Chapter C.

However, ou r gu id ing question for that above literature review  was m ore general 

(i.e. 'w ha t im pact has VCs' know ledge on financing  en trep reneu ria l h igh-tech 

ventures?') than that fo r the current chapter.

In the present chapter, we therefore concentrate on empirical studies that deal 

with both VCs' 'knowledge' and the performance of VC-backed ventures.

But be fo re  we tu rn  to th is  em p ir ica l lite ra tu re  we b rie fly  recap  the m ain 

conclus ions from  the theory  (for m ore deta ils on th is lite ra tu re  see Chapters C 

and D).

H.II.l. Theoretical literature

All the above-rev iew ed  theoretica l concepts provide som e rationa le  fo r how VC- 

backing could be re lated to venture perform ance. Furtherm ore, from  our review  

of th is literature, we a lso concluded that these concepts could be interpreted as 

-  im p lic itly  or exp lic itly  -  em phasiz ing  the im portance o f VCs' know ledge in th is 

context.

The  (financial) intermediation/signalling perspective, fo r instance, em phasizes 

the in fo rm a tion  a sym m e tr ie s  betw een , on the  one hand, en tre p ren eu ria l 

ventures w ith no track  record or reputation, and, on the other, investors in the 

firm . VCs -  as in te rm ed ia ries  -  s ignal the qua lity  o f the ventu res they back to 

third party resource p rov ider such as the financia l m arkets. Th is u ltim ate ly could 

trans la te  into bette r perfo rm ance fo r those ventu res (e.g. Barry et a l., 1990; 

Chan, 1983; Hsu, 2004; M an igart & Sapienza, 1999; M egg inson & W eiss, 1991; 

Sahlm an, 1990; S tuart et al., 1999). However, it m ust be noted, m ost literature 

in th is con text assumes that VCs, as know ledgeab le  in term ed iaries, are indeed 

ab le  to ove rcom e  in fo rm ation  asym m etr ie s  and re la ted  p rob lem s. But th is  

literature hard ly looks in detail at VCs' actual know ledge.

The principal-agent perspective also focuses on inform ation  asym m etries, but on 

those  be tw een  VCs (p r in c ipa ls) and en trep reneu rs  (agen ts). In so do ing it 

identifies possib le  causes o f conflict and risk, as well as m echan ism s to deal with 

them , such as con tra c tua l a rrangem en ts  ta ilo red  tow ards  the spec ific  risks 

associated  w ith those inform ation  asym m etries (e.g. Adm ati &  Pfle iderer, 1994; 

Am it et al., 1998; Barry  et al., 1990; B ruton et al., 2000; Gom pers, 1995;
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Gom pers &  Lerner, 1999; Gorm an & Sah lm an, 1989; Jensen & M eck ling , 1976; 

Hellm ann, 1998; Kap lan & S trbm berg , 2001, 2002, 2003; Lerner, 1994, 1995; 

Ruhnka & Young, 1991; Sap ienza et a l., 1996, 2000; Sap ienza & Gupta, 1994). 

Therefore, the p rin c ipa l-agen t perspective can be understood as em phasiz ing  the 

im portance o f VCs' in form ation  or know ledge - particu larly  in com parison  to that 

o f en trep reneu rs  - because  th is  reduces (or: helps to app rop ria te ly  deal w ith) 

the  c rit ica l in fo rm a tion  a sym m etr ie s . How ever, overa ll, th is  th eo ry  ignores 

d iffe rences in V C s ' know ledge . Instead , it im p lic it ly  assum es tha t all VCs are 

experts, capab le  o f choos ing  the m ost appropria te  investm en t approach  (Hsu, 

2003). A lso as a consequence  o f th is, there now is a grow ing body o f lite rature 

that casts doubt abou t the un iversa l app licab ility  o f th is concep t in the venture 

cap ita l co n te x t (e .g . B u sen itz  et al., 1997, 2004; C ab le  &  Shane , 1997; 

Casam atta , 2000; Forbes &  M illiken , 1999; Hellm ann & Puri, 2002; Barney & 

Hesterly, 1996; Inde res t &  M ue lle r, 2001; Repu llo  & Suarez, 1998; Sah lm an, 

1990; Sapienza &  Korsgaard, 1996; Sapienza et al., 2000).

The resource-based perspective, by con trast w ith the p rev ious tw o theories, 

e x p lic it ly  e m p h a s ise s  th e  im p o rtan ce  o f in ta n g ib le , o r k n ow led g e -b a se d  

resources. From  th is perspective , va luab le  resources/know ledge should be those 

that help organ iza tions, inc lud ing  VCs, to gain a com petitive  advantage over the 

com pany's com petito rs  (e.g. Barney 1986, 1991, 1994; Conner, 1991; D ierickx 

& Cool, 1989; G rant, 1996; Nelson & W inter, 1982; Peteraf, 1993; Teece, et al.,

1997). F u rth e rm o re , one  s trand  o f th e  re so u rce -ce n tre d  lite ra tu re , th a t 

em phasis ing  resou rce -dependence  (P fe ffe r & Salancik, 1978), can a lso help our 

understand ing  o f how  not on ly  the  VCs th em se lve s  bu t a lso  th e ir  investee  

ventures benefit from  th e ir  know ledge (e.g. A ldrich  &  Martinez, 2001; Busen itz 

et al., 2004; Bygrave , 1987; Fried et al., 1998; Locket &  W righ t, 1999). A 

lim itation o f the resource -/know ledge-based  perspective is tha t it takes a rather 

static view  o f VCs' know ledge. In com m on with the previous tw o perspectives it 

fa ils to cons ide r how  resources, inc lud ing know ledge, are deve loped  in the first 

p lace (e.g. Foss et a l., 1995; Teece et al., 1997).

The organisational learning perspective, fina lly  -  as we show ed ea r lie r (see 

Chapter D) - o ffers a usefu l theoretica l ang le to address the w eaknesses o f the 

main theoretica l concepts d iscussed above by not on ly exp lic itly  em phasiz ing  the 

im portance o f o rgan iza tiona l know ledge for o rgan izationa l pe rfo rm ance but also 

by exp la in ing  how  th is  know ledge  is acqu ired  over t im e  (e.g. 'le a rn in g  by 

d o in g / in ve s ting ') . H ow ever, to ou r know ledge , on ly  B usen itz  e t al. (2004) 

exp lic it ly  re fe r to th is  lite ra tu re  and acknow ledge  its ap p licab ility  to ventu re  

capital. They po int out that:
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'learning [...] should result in long-term positive performance implications 

[but] an a ssu m p tio n  in much of the research on VCs is that their information 

improves a venture's performance.... VC information may be valuable to NVTs 

[new venture teams] managers because VCs bring a variety of experiences 

with them from earlier investments. A VC investor who has been involved 

with both successes and failures is l ik e ly  to have gained some insights into 

how new ventures can be developed.... T h e o re t ic a lly ,  input from VCs on 

strategic issues should lead to decisions that are better than those that NVTs 

could have generated otherwise [...]. Thus, to the extent that VCs provide 

information to NVTs on strategic issues, we would e x p e c t  that it would be 

related positively to improvements in venture performance' (Busenitz et al.,

2004: 791-2; highlighting by us).

Bearing th is  in m ind, we turn now to an exam ination  o f the re levan t em pirical 

literature to exp lore our research question.

H.II.2. Empirical literature

As ou tlined  be fore  (in C hap te r C), w ith in  the em p irica l lite ra tu re  on venture  

cap ita l, one can b road ly  d is tingu ish  betw een  two perspectives: the ex-ante 

literature that looks at what VCs do and (som etim es also at how this is related to 

venture perfo rm ance); and the ex-post lite ratu re  that looks at how VC-backed 

ventures perform .

W h ilst ou r focus in the genera l lite rature rev iew  was on the VC characte ristics  

used in the ex isting literature to d ifferentia te between VCs (and the ir knowledge; 

see a lso Tab le  C - l) ,  in the fo llow ing sections, ou r focus will be on the d ifferent 

m easures o f perform ance of VC-backed ventures in th is literature.

H.II.2.a) Ex-ante perspective

As exp la ined  in ou r genera l lite ra tu re  review , overa ll, the  'ex -an te  lite ra tu re ' 

suggests  tha t VCs have deve loped  an investm ent approach  qu ite  d istinct from  

that o f m ore trad itiona l investors.

How ever, on ly  a few  ex-an te  stud ies take  into a ccoun t poss ib le  d iffe rences  

between VCs and even few er stud ies d iffe ren tia te  between VCs on the basis o f 

cha racte ris tics  (VC 'd iffe ren tia to rs ') that m ight be understood  possib le  proxies 

for VCs' know ledge. Moreover, hard ly any studies re late d ifferences between VCs 

and the ir know ledge to m easures of perform ance o f VC -backed  ventures. W here 

they do relate them , am biguous findings are reported.

Sap ienza et al. (1996), fo r exam ple, are interested in the re la tion between VCs' 

'experience ', the ir level o f invo lvem ent in ventures, and VCs' self-perceived value
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added. To exam ine  th is  re la tion , the au thors conduct su rveys o f and in terv iew s 

w ith over 220 VCs, d iffe ren tia te d  on the  bas is  o f 'VC  exp e r ie n ce ' and 'new  

venture experience .251 The au thors find m ixed support fo r the ir hypotheses: VCs 

w ith g rea ter 'VC  expe rience ' requ ire less in teraction  w ith th e ir  ven tu res but do 

not add s ign ifican tly  m ore va lue  than those VCs w ith less VC  experience . By 

contrast, VCs w ith  g re a te r 'new  ven tu re  expe rience ' in te rac t m ore frequen tly  

w ith th e ir  ven tu res, and they  add s ig n ifican tly  m ore va lue  to th e ir  po rtfo lio  

com panies than those w ithout such experience.

A lso w ith focus on the VCs' post-investm en t invo lvem ent, Busen itz et al. (2004) 

exam ine the re la tion  betw een  the ultimate (exit-) outcome o f ventu res and the 

qua lity  o f the s tra teg ic  adv ice  they rece ived from  th e ir  VCs during  th e ir  early 

deve lopm en t stages, wh ich  m ight be understood  as an ind irect p roxy fo r VCs' 

know ledge.252/ 253 For th is  pu rpose  the au tho rs  condu ct a su rvey  o f 183 US 

ven tu res  rece iv ing  ven tu re  cap ita l betw een  1987 and 1989, fo r  w h ich  they 

determ ine, in 2000, the eventua l outcom e. The ir ana lys is  y ie lds a non-sign ifican t 

resu lt fo r the e ffects  o f s tra teg ic  in form ation  on venture exits; and the authors 

acknow ledge tha t th e ir  resu lts  fail to support a pos itive  long-term  in fluence  of 

s tra teg ic in form ation  from  VCs on venture  exits. In th is context, Busen itz et al. 

(2004) suggest an exp lanation  fo r why the ir study fa iled to support the idea that 

VCs, on average , do add va lue  by p rov id ing  s tra teg ic  in fo rm ation , wh ich  is 

in teresting  from  the  p e rspec tive  o f ou r pro ject. They  argue  tha t even though  

the ir study used a large sam ple, non-s ign ifican t find ings do not p rove the null 

hypothesis. It m ay be tha t some VCs do indeed add value: som e VCs m ay 

possess keen in s igh ts  and perhaps  som e un ique  bus iness  exp e r ie n ce s  tha t 

enable them  to add value to at least som e of the ventures in which they invest'.

W ith a v iew  to IPO  ex its  from  investm en ts, G om pers  (1996) exam ines  the 

relation between the IPO underpricing o f VC-backed ventures and the ir VCs' age.

251 Sapienza et al. (1996) approximate VCs' 'VC experience' and 'new venture experience' by the 
number of years a VC has spent in the VC industry, and by the number of years a VC has with 
operating experience in the industry of a particular portfolio venture under consideration, 
respectively.

252 Busenitz et al. (2004) differentiate between the following four exit-outcomes (in order of 
increasing desirability): going out of business, remaining private, merging with another company, or 
going public.

253 Busenitz et al. (2004) measure 'the strategic advise given by VCs' by asking the ventures' top- 
management team to indicate on a Likert scale whether their VCs (1) gave 'sound business advice’ 
(2) provided 'excellent financial advice’, and (3) provided 'sound management advice’.
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Based on a sam p le  of 433 VC-backed IPOs, he finds ev idence that younger VCs 

are more like ly to bring ventures to the m arket (too) early, arguab ly  in order to 

'show case ' th e ir  successes to investors. Ventures, however, 'p ay ' fo r the ir VCs' 

'g ra n d -s ta n d in g ' as they  expe rience  la rger unde r-p r ic in g . H ence there  is a 

p oss ib le  re la tion  be tw een  V C s ' know ledge  (assum ing  th a t V C s ' age is an 

adequate  proxy fo r th is  purpose) and venture  perfo rm ance. At the sam e tim e 

though, Gom pers (1996) finds that young venture capita l firm s have been on the 

ventu res ' board o f d irectors  fo r a shorter period o f tim e (at the tim e o f IPO), 

hold sm a lle r  equ ity  s takes in the ven tu res  and tim e  the IPO  to p recede or 

co inc ide  w ith ra is ing  m oney for fo llow -on  funds. So, it is d ifficu lt to say from  

Gom pers' (1996) study whether, if and how VCs' know ledge is actua lly  related to 

venture perform ance.

H.II.2.b) Ex-post perspective

As ou tlined  above in ou r genera l lite ra tu re  rev iew  (C hap te r C), the ex-post 

lite ra tu re  fa lls  in to  th ree  m ain  ca tego rie s: 1) s tu d ie s  th a t com pa re  the 

perfo rm ance  o f VC- vs. non-VC-backed  ventu res, 2) s tud ies tha t look at the 

perform ance o f ventu res backed by VCs overa ll, and 3) stud ies tha t analyse the 

perform ance o f ventures backed by d ifferent VCs.

All th ree strands o f lite ra tu re  cou ld  prov ide ins igh ts  into the re la tion between 

VCs' know ledge  and ven tu re  p e rfo rm ance .254 How ever, on ly  the  th ird  strand 

e x p lic it ly  looks  at d iffe re n ce s  be tw een  V C s (a lso ) on th e  bas is  o f VC 

characte ristics  that might be understood as proxies for VCs' know ledge. But also 

the ex -post lite ra tu re  tha t looks at the perfo rm ance  o f ven tu res  backed by 

d ifferent -  and arguab ly  d ifferently  'know ledgeab le ' -  VCs doesn 't provide a clear 

answ er to ou r research question ('W hat re lation ex ists between VCs' know ledge 

and the perform ance of VC-backed ventures?').

For exam p le , seve ra l s tud ies  suggest som e pos itive  re la tion  betw een  VCs' 

'kn ow led g e ' and v en tu re  pe rfo rm ance , but they  a lso  ind ica te  the poten tia l

254 As outlined in our general literature review, the first two strands of ex post studies provide an 
ambiguous picture regarding the impact of VC-backing on venture performance. For instance, within 
the literature that compares the performance of VC- versus non-VC-backed ventures, some studies 
suggest that the former out-perform the latter; but some studies also suggest that this is not always 
the case. Similarly, the literature that only looks at the performance of VC-backed ventures overall, 
shows that some of those ventures perform extremely well, but the majority either fails completely 
or does not provide any return.
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relevance o f o ther m oderating  factors and/or o f the specific  proxies used fo r VCs' 

'know ledge' and/or m easures o f venture perform ance.

Barry et al. (1990), fo r instance, exam ine the re lation betw een the underpricing 

of VC-backed IPOs and th ree  d iffe ren t prox ies fo r VCs' 'qua lity ' - the lead VCs' 

age, num ber o f p rev ious IPOs, and s ize/funds under m anagem ent. Based on a 

sam ple o f 210 VCs tha t invested  in 433 ventures, the au thors  find a negative 

re la tion between underp ric ing  and the lead VCs' age and num ber o f prev ious 

IPOs, but not the VCs' s ize .255

Stein and Bygrave (1990), by contrast, com pare the returns to VC-backed IPOs 

that involved 'top -20 ' VCs vs. those that involved 'non -top -20 ' V C s.256 Based on 

a sam ple o f 77 h igh-tech  com pan ies that were backed by 91 d iffe ren t VCs, the 

authors find that that ventu res backed by a 'top 20' VC en joyed h igher returns at 

IPO. The au thors note how ever that ventures backed by top-20  VCs com m only  

are backed by top  underw rite rs , and the ind iv idua l e ffects o f the VCs and the 

underw riters could not be d istingu ished.

S tuart et al. (1999 ) e xam ine  the  time-to-IPO and market capitalization o f 

ventures depend ing  on th e ir  VCs' com m ercia l and techno log ica l p rom inence .257 

Based on a sam p le  of 301 VC -backed  b io techno logy ventures founded  between 

1978 and 1991, the  au thors  find a negative  re la tion between VCs' com m ercia l 

and techno log ica l p rom inence  and ven tu res ' tim e to IPO; but they on ly  find a 

positive re la tion  between the VCs' com m ercia l p rom inence and ventu res ' m arket 

va lua tion  a t IPO , not one  betw een  the V C s ' te chn o log ica l p rom inen ce  and 

ventures' m arket value at IPO.

Lange et al. (2001) com pare  the time-to-IPO, market capitalization, and returns 

over six months post IPO o f ven tu res  backed by e ithe r 'top ' or 'n on -top ' first

255 Barry et al. (1990) argue the results are consistent with the 'signalling’ hypothesis that the quality 
of the VCs reduces investors' uncertainty, and lower uncertainty is associated with less under- 
pricing; and the authors explain the fact that the size (funds under management) of the venture's 
VCs is not significantly related to under-pricing of the IPO with the questionable quality of the data 
source used for this purpose.

256 Stein and Bygrave (1990) define 'top-20' VCs based on the number of seats they held on the 
board of the sample ventures.

257 Stuart et al. (1999) approximate VC's 'commercial prom inence’ by their normalized degree score 

in the network of strategic alliances (deals), and the 'technological prom inence’ in terms of a patent 
citation network (for more details see our general literature review, Chapter C).
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round lead V C s.29K Based on a sam ple of 162 VC backed In ternet and software 

ven tu res  th a t w en t pub lic  betw een  1998 and 1999, the au tho rs  find tha t 

ven tu res  backed  by top  lead VCs take  longer to IPO , have h igher m arket 

cap ita liza tions  and h igher returns over six m onths post IPO than ventures not 

backed by those V C s.258 259

M an ig a rt e t al. (2002 ) take  a d iffe re n t app ro ach  to m easu rin g  ven tu re  

p e r fo rm a n ce  by co m p a r in g  the  survival rates o f v en tu re s  backed  by 

in d e p e n d e n t/c a p t iv e  vs. g ove rn m e n t-o w n e d  VCs and o ld /e s ta b lish e d  vs. 

young/no t estab lished  VCs. Based on a sam ple of 565 Belg ium  ventures these 

au tho rs  fin d  th a t v en tu re s  backed  by the  tw o  o ld e s t/m o s t e s tab lish ed  

governm ent-ow ned  VCs have a h igher surv iva l rate (a low er bankruptcy  rate) 

com pared to ven tu res  backed by younger/less estab lished  governm ent-ow ned  

VCs, and in som e cases a lso a h igher surv iva l rate than ven tu res  backed by 

p rivate/captive  VCs. A t the sam e tim e, Man igart et a l.'s (2002) study also points 

tow ards the im portance  o f d ifferences in the type/stage  o f ventu res backed by 

those VCs.260

Gulati and H igg ins (2003), ana lyse the re la tion between ven tu res ' IPO success 

(n e t p ro ce e d s , p re -m o n e y /9 0 -d a y /1 8 0 -d a y  m a rk e t v a lu a t io n )  and the

258 Lange et al. (2001) define 'top' first round lead VCs as those 16 VCs (out of 106 VCs in their 
sample) that have been involved in the greatest number of IPOs. At the same time, those 16 'top' 
VCs were the most frequent investors in the first rounds of the 162 sample ventures, being involved 
in 57 - or 35% - of the first rounds in the sample.

259 But also the authors acknowledge problems of multicollinearity: ventures backed by top lead VCs 
have a longer time to IPO, higher revenues in the year prior to the IPO and more employees, and 
most of the ventures backed by top lead VCs are also brought to the market by top underwriters; 
and, as the authors note, it is impossible to separate these effects.

260 Manigart et al. (2002) offer several possible explanations for their findings regarding differences 
in the survival rates of ventures backed by differently old/established VCs (without testing them 
though): since the two established government-owned VCs are amongst the oldest of all VCs in 
Belgium, it may be that there is a 'learning effect' where the management of those established 
government-owned VCs over the years may have acquired expertise and may be able to better fulfil 
its roles of selection, value adding and monitoring. Additionally/alternatively the two VCs may have a 
'better' - i.e. less risky - deal flow (indeed, the two oldest government-owned VCs invest about 
equal proportions in late and early stage ventures, as do the private/captive VCs - whilst the 
younger government-owned VCs invest proportionally more in early stage ventures). This, in turn, 
might be due to their superior reputation and/or to the fact that those government-owned VCs 
require lower expected returns because they pursue additional, non-monetary goals as well. This 
might further have an impact on their strategy in that they are more willing to provide support to 
under-performing ventures, which might be liquidated as ’living dead’ by other, non-government 
VCs.
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prom inence o f th e ir  V C s .261 Based on a sam p le  o f 858 VC  backed US b iotech 

ventures tha t w ere founded  betw een  1961 and 1994, and o f wh ich  299 went 

u ltim ate ly  pub lic, the  au tho rs  find a (m arg ina lly ) s ig n ifican t pos itive  re la tion  

between the p rom inence  o f a ventu re 's  VC and a its IPO success; but they also 

find that th is re la tion  is m oderated  by an in teraction  between V C s ' p rom inence 

and the  b io tech  eq u ity  m arke t index -  ind ica ting  th a t p ro m inen t VCs are 

particu larly benefic ia l fo r the IPO success during 'co ld ' m arkets.

Chang (2004) e xam in es  the  time-to-IPO  o f ven tu res  backed  by VCs w ith 

d iffe re n t p re v io u s  IPO  su cce ss  ra te s  and d iffe re n t p re v io u s  n um be rs  o f 

investm ents (both in the com pu ter and com m un ications industries). Based on a 

sam ple o f 90 In te rne t com pan ies  that were founded betw een  1994 and 2000, 

the au thor finds that the VCs' p rev ious IPO success rate is negative ly  re lated to 

ven tu re s ' t im e  to  IPO , bu t the  VC s ' p rev ious  num ber o f in ves tm en ts  isn 't. 

Furtherm ore, Chang (2004) a lso finds that other variab les such as 'tota l am ount 

o f VC  fund ing  ra ised  p r io r  to the  IPO ' and 's ta rtu p  a ge ' a re  s ig n if ica n tly  

negative ly related to tim e-to -IPO .262 263

Hochberg et al. (2004) exam ine  the re lation between, on the one hand, venture 

survival or time-to-IPO/-acquisition, and, on the o ther hand, various m easures 

for the lead VCs' experience .253 These authors m easure 'su rv iva l' from  the first to 

the th ird investm ent round, or successfu l ex it from  one of those rounds in form  

of IPO or acqu is ition . Based on a large cross-sectiona l sam p le  o f a lm ost 2,000 

VCs that invested  in m ore than 16,000 ventures betw een 1980 and 1999, the 

au thors  a ckn ow ledge  m ixed  fin d ing s  regard ing  the  im pact o f the  lead V C s ' 

experience. Ven tu re  su rv iva l is negative ly  re la ted to the lead VCs' age (at the 

first round), pos itive ly  re la ted  to the lead VCs' prev ious num ber o f investm ents 

rounds (in the firs t and second  round), pos itive ly  (firs t and second  round) or

261 Gulati and Higgins (2003) approximate VCs' 'prominence' by their total amount invested overall 
until the year prior to the venture's IPO.

262 Specifically Chang (2004) finds that a venture backed by a VC with a previous IPO success rate of 
30% had an IPO rate that was 2.12 times higher than that of a venture backed by a VC with an 
average IPO success rate of 10%. However, he also finds that other factors such as the venture's 
time of entry into the market and the reputation and number of strategic alliance partners had an - 
even bigger - impact on a venture's time to IPO.

263 Hochberg et al. (2004) approximate the lead VCs' experience, in case of the survival analysis, by 
the their age, total amount invested, number of previous investment rounds, and number of previous 
portfolio ventures; and, in case of the time-to-IPO/-acquisition analysis, only by their cumulative 
amount invested.
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negative ly  (th ird  round) re la ted  to the lead VCs' cum u la tive  investm ent, and 

negative ly  re la ted  to the num ber of ventu res in the lead VCs' portfo lio  (at the 

f irs t  round). A t the sam e tim e, the  lead V C s ' cu m u la t iv e  in ve s tm en t is 

s ign ifican tly  negative ly  related to successfu l ex its from  the investm ents (via IPO 

or a cqu is it io n ) , but a lso  to t im e -to -IPO /-a cq u is it io n  (suggesting  tha t m ore 

experienced VCs successfu lly  exit their investm ents faster).264

Hsu (2004), fu rthe rm ore , exam ines the re la tion  betw een, on the one hand, 

ven tu res ' cooperation-intensity, the ir probability of experiencing an IPO, and 

the ir time-to-IPO and, on the other hand, the ir VCs' previous IPO track record .265 

Based on an ana lys is  o f about 380 VC-backed  ventu res from  various h igh-tech 

industr ie s  tha t w ere  founded  betw een 1988 and 1999, he finds a s ign ifican t 

pos itive  re la tion  betw een  VCs' reputation  and the p robab ility  o f the ventures 

experienc ing  an IPO, and a s ign ifican t negative re lation between VCs' reputation 

the tim e-to-IPO  o f those ventures experiencing an IPO.

F ina lly , Tykvova  and W alz (2005), investiga te  the re la tion  betw een  ventu res ' 

post-IPO performance (pos t-IPO -re tu rn s/vo la tility  and underp ric ing) and the ir 

type of VC and the reputational rank of the ir lead V C s.266 Based on an analysis of 

all IPO s on G e rm an y 's  N euer M arkt, th ey  find  th a t v en tu re s  backed  by 

independent VCs perform  sign ificantly  better two years a fter IPO as com pared to 

all o th e r IPO s, and th e ir  share  p rices  f lu c tu a te  less  than  th ose  o f th e ir  

counterparts in the sam e period. By contrast, firm s backed by pub lic VCs record 

re la tive  underpe rfo rm ance . However, the au tho rs  find no s ig n ifican t re la tion 

between d iffe ren t types o f VCs and the level o f post-IPO  underpric ing , and -  to 

the ir own surp rise  -  they even find a pos itive  re la tion between VCs' reputation 

and underpricing.

264 Hochberg et al. (2004) justify the use of the VCs' cumulative amount invested as the only proxy 
for VCs' knowledge for this part of their study by the fact that it had shown the largest economic 
effect in the previous sections of their study.

265 Hsu (2004) measures the VCs' 'previous IPO success record' by a dummy variable indicating 
whether a VC's previous IPO record up to the time of funding the target startup placed it in the upper 
half of the sample; where the threshold value is 21 IPOs and the mean is 0.47.

266 Tykvova and Walz (2005) approximate the VCs' 'type' by a dummy variable indicating whether 
the VC is independent or government-owned, and the VCs' 'reputational rank' on a scale (1-5) 
according to their size/funds under management and age.

323



Sven Remer - Smart Money September 2005

H.II.3. Preliminary summary and conclusion

Sum m ariz ing  the above lite ra tu re  in the light o f our research  question  ('w hat 

re la tion  ex ists  be tw een  VCs' knowledge and venture performance?'), severa l 

conclusions can be drawn.

Overall, from  both the theore tica l and the em pirica l lite rature, it is possible that 

there is a re la tion  betw een  VCs' 'know ledge ' and venture  perfo rm ance. But the 

em pirical ev idence proving th is  assertion is only lim ited at best.

The re  are seve ra l p lau s ib le  th eo re tica l exp lana tion s  fo r how  V C s ' know ledge 

could be re la ted not on ly to the perfo rm ance o f VCs' portfo lios, but a lso to the 

perform ance o f the ir ind iv idual investee ventures.

S im ilarly, a lso som e o f the  find ings in the em pirica l lite ratu re  could lend support 

to  the  idea o f a re la t io n  be tw een  a V C s ' know led g e  and h is  v en tu re 's  

perfo rm ance. For in s tance , the  lite ra tu re  on the p e rfo rm ance  o f VC -backed  

v e n tu re s  in d ic a te s  th a t  a t le a s t  som e  V C -b a ck e d  v e n tu re s  p e r fo rm  

e x tra o rd in a r ily  w e ll. P e rh ap s , v e n tu re s  b acked  by th e  a rg u a b ly  m ore 

know ledgeab le  VCs ou tperfo rm  ventures backed by arguab ly  less know ledgeab le  

o ther investors. A lso  seve ra l s tud ies tha t look at the perfo rm ance  o f VC- vs. 

non-VC-backed ventures suggest that the form er tend to outperform  the latter.

However, som e o f the em p irica l lite rature also ind icates that VC-backed  ventures 

do not a lways ou tperfo rm  non-VC-backed  ventures, and there  are cons ide rab le  

d ifferences in the perform ance o f VC-backed ventures.

There fo re , we wou ld fo llow  o th e r au thors, such as Tykvova  and W alz (2005), 

who conclude tha t stud ies investiga ting  the e ffect o f venture  cap ita l p rov ide an 

am b iguous m essage: pos it ive , neutra l, and negative  in flu en ces  by ven tu re  

capital financing can all be observed.

H.III. Hypotheses

The am b igu ity  in the find ings  of em p irica l research on the re la tion  between VC 

'know ledge ' and ven tu re  perfo rm ance  may resu lt from  a m u ltip lic ity  o f factors. 

In the present context, tw o facto rs  seem  noteworthy. They concern  the arguab ly  

inadequate proxies -  or the ir dep loym ent -  in the literature, fo r the variab les 'VC 

know led g e ' and 'v e n tu re  p e r fo rm a n ce ' re sp e c tiv e ly . T o g e th e r  th e se  m ay 

con tr ibu te  to ob scu rin g  the  re la tion  betw een  V C s ' know ledge  and ven tu re  

perform ance.
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Therefore, in the fo llow ing, we shall de liberate ly  deal w ith these two aspects for 

the deve lopm ent o f our own research hypothesis. But, In th is context, the focus 

will be on the second aspect, venture perform ance, because the first aspect, VC 

know ledge, has a lready been dealt w ith in detail before (in Chapters C and D).

I/Cs' knowledge

As we have a lready pointed out in our general lite rature review  (see Chapter C), 

there is on ly very lim ited research that has actua lly  d iffe ren tia ted  between VCs 

on the bas is  o f ch a ra cte ris t ics  that m ight be understood  as p rox ies fo r VCs' 

know ledge , and th is  lite ra tu re  show s am b iguous fin d ings  regard ing  such VC 

characteristics and venture perform ance.

In th is  con text, fu rthe rm ore , we have a lso a lready  h igh ligh ted  the arguab le  

shortcom ings of the prox ies for VCs' know ledge, and of the way in which those 

p rox ies have been em p loyed  in the ex isting  lite ra tu re  (see Tab le  C - l  and 

co rrespond ing  d iscuss ion s), and we conc luded  tha t these  fa cto rs  po ten tia lly  

con tribu ted  to the am b iguous re la tionsh ip  between V C -back ing/VC -'know ledge ' 

and venture perform ance identified in the em pirical literature.

Thus, g iven the defic ienc ies o f know ledge prox ies in the literature, the question 

o f what m ight be a better proxy for VCs' know ledge on the venture level arises.

A t th is  po in t the  reader is re ferred back to our p ropos it ions  (see: P l- 2 ,  and 

particu larly  P4, Chapte r D) where we exp lored in detail a su itab le  proxy for VCs 

know ledge on the venture  level, nam ely the num ber and type o f VCs' previous 

investm ents.

To briefly recap, based on the literature on organ iza tiona l learning ('learn ing by 

do ing '), we proposed  that, at the venture  level, the average knowledge of the 

most knowledgeable lead VC should be more Influential for investment 

performance than the average knowledge of all syndicate VCs ever investing in 

the venture.

Furtherm ore, we a lso argued that both the average lead VCs' knowledge and the 

syndicate's average knowledge should be more influential for performance the 

better matched it is to the current investment opportunity.

Finally, we argued that the knowledge of the l/Cs in first rounds should be more 

strongly related to venture performance than the knowledge of the VCs in later 

rounds.
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Venture performance

The various m easu res  o f ven tu re  perfo rm ance  used by p rev iou s  s tud ies  are 

th em se lve s  a p o ss ib le  sou rce  o f am b ig u ity  in the  re la tio n  be tw een  V C s ' 

know ledge and venture  perform ance (Sapienza, 1992).

A rguab ly  the m ost e ffe c t iv e  w ay to assess o rgan iza tiona l p e rfo rm ance  is by 

using financia l m easures, such as revenues, profits, and/o r re tu rns to owners. 

These rely on the idea o f va lue  being determ ined in a com petitive  m arket with 

publicly ava ilab le  in fo rm ation  on com pany financia ls  and outcom es. However, in 

the con te x t o f V C -b a cked  en tre p ren eu ria l v en tu re s  th is  is a q u e s tio n ab le  

approach. As Chang  (2004) notes, conven tiona l m easures, such as p ro fits  or 

sa les, are not ava ila b le  fo r  m any en trep reneu ria l ven tu res. M oreover, s ince 

m any techno logy-based  ven tu res  requ ire huge upfron t investm ents, there  may 

be a long tim e lag before they can m easure perform ance (Chang, 2004). Most of 

these ventures usua lly  do not generate revenues -  not to m ention profits -  fo r a 

long period o f tim e; and, pa rticu la r ly  in the early  years o f th e ir  deve lopm ent, 

negative  cash-bu rn  rates m ight even be an ind ica tion  o f 'h ea lth y ' g row th  and 

pro ject p rogress -  po ten tia lly  resu lting  in in tang ib le  ou tputs  such as insightfu l 

resu lts from  experim ents or even patents, but not in tang ib le  ou tputs that could 

be evaluated in financia l term s.

An a lte rna tive  approach , the re fo re , m ight be to look at the u ltim ate  financia l 

returns to the VCs from  th e ir  investm en t in pa rticu la r ven tu res. How ever, as 

Jaaske la inen  et al., 2003 po in t out, obta in ing  the re levant in data is d ifficu lt as 

VCs keep the ir p rofits secre t.267

Because o f the  d iff icu lt ie s  invo lved  in using trad it iona l fin an c ia l m easu re  of 

venture perform ance, a num ber o f stud ies suggest o ther m easures such as data 

c o lle c te d  from  V C s  a n d /o r  e n tre p re n e u rs  on the  perceived in ves tm en t 

perform ance, e ithe r in econom ic or non-econom ic te rm s (e.g. Fredriksen  et al.,

267 Furthermore, it must be mentioned that, in our data, we don't have the necessary information to 
follow this path. Specifically, in many cases, we don’t know how much a VC has actually invested in 
(a particular round of) a particular venture. Instead we often only have the total amount invested by 
a syndicate of VCs in a round. Furthermore, in most cases, we don’t know the change in the value of 
a venture between rounds. So, when a VC invests, say, in the first round of a venture, but sells his 
stake to other VCs in the next round, we don't have information to calculate the return of the 
investment to this VC. Similarly, we don't have information about the actual stake a VC holds when a 
venture goes public or gets acquired. As such, we don't know what his overall proceeds are from his 
investment(s) in this venture; and we cannot calculate the return to the VC's overall portfolio.
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1997; M acM illan  et a I., 1989; R osenste in  et a l., 1993; S ap ien za , 1992). 

However, these approaches are lim ited because of the ir subjective nature.

Yet ano the r n on - fin an c ia l app roach  to m easu re  p e rfo rm ance  o f VC -backed  

ventures is to look at the ir survival as a perform ance ind icator (see e.g. Manigart 

et al., 2002; Hochberg  et al., 2004). However, a lso th is  m easure is not fu lly  

sa t is fa c to ry . On the  one hand, s im p le  su rv iva l te lls  us litt le  abou t the 

perfo rm ance  o f ventures. For instance, it is well known that m any VC-backed 

ven tu res  are in fa c t w hat is som etim es  ca lled  'liv in g  d ead ' (B ou rgeo is  & 

E isenhardt, 1987; Ruhnka et al., 1992). That is, the ventu res still ex ist but are 

often inactive . On the o ther hand, as an in-depth  case study  by S te ie r and 

G reenw ood  (1995) suggests, VCs m ight even be w illing  to g ive up v iab le  

ven tu res  if they  don 't p rom ise  the expected  high re tu rns w ith in  the usua lly  

lim ited tim e-horizon .268

The  m a jo r ity  o f s tu d ie s  on the  re la tion  betw een  V C -b a ck in g  and ven tu re  

perform ance, however, focus exclusive ly  on ventures that u ltim ate ly  go public, 

and m easure th e ir  perform ance, for instance, by the ir t im e-to -IPO  (e.g. Chang, 

2004; H ochberg  et al., 2004; Hsu, 2004; Lange et al., 2001; S tuart et al., 

1999), IPO  size (M egg in son  & W eiss, 1991), re tu rns a t/a fte r  IPO  (Cherin  & 

H e g e rt , 1988; S te in  & B y g ra v e , 1990 ), o r  p o s t- IP O  s h a re -p r ic e  

vo la tility /perform ance (Barry et al., 1990; Brophy & Verga, 1989; Florin, 2005).

There  are good a rgum ents in support fo r the prim acy o f IPO as a m easure of 

perform ance success, particu larly  for the VCs.269

H ow ever, th e re  a re  som e qu ite  seve re  p rob lem s a sso c ia ted  w ith  it, ch ie f 

am ongst them  'su rv ivo rsh ip  b ias' (M an igart et al., 2002). The  forego ing studies 

on ly  in c lude  su rv ivo rs , thus ignoring  the  non -random ness  o f the sam p le  of 

survivors. For exam ple, com pan ies m aking it to an IPO are a lready a very se lect 

and successfu l g roup o f com pan ies. S im ilarly , a lso Busen itz et al. (2004) note 

that perhaps one o f the reasons for the variation in past research find ings is that 

m any s tud ies  exam in ing  VC im pact have a su rv iva l bias: as non-su rv iv ing  

com pan ies d isappear, sam ples tend to conta in  h igher percen tages o f firm s that

268 This fact is also supported by our own case studies (Chapter I below); and also below.

269 See our discussions in the general literature review on the 'exiting of deals', Chapter C; and also 
below.
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go public. An exc lu s ive  focus on these  ventures could well d isto rt the im pact o f 

VC-backing in general, or VCs' know ledge in particular, on perform ance.270

As a consequence, Busen itz et al. (2004) suggest a related, but a rguab ly  better, 

approach  by look ing  at the ven tu res ' probability of experiencing a particular 

outcome.271 Specifica lly , Busen itz et al. (2004) categorize  the ex its o f VC-funded 

ventures into: (1) those  tha t fail and go out o f business ('out o f bus iness '), (2) 

those  th a t n e ith e r earn  o r lose  m uch m oney, bu t w h ich  som ehow  stay  in 

business ('still p rivate '), (3) those tha t are m erged or acqu ired  by ano the r firm  

('m erged or acqu ired '), and (4) those that sell stock in an in itia l pub lic  offering 

('IPO').

O f these ou tcom es, an IPO  is w ide ly  cons ide red  the m ost des irab le  from  the 

perspective o f both the VC  and the venture.272/273

A Venture Econom ics study (1988), for instance, finds that a $1 investm ent in a 

com pany tha t is floa ted  p rov ides an average cash return o f $1.95 in excess of 

the initial investm ent, w ith an average hold ing period of 4 .2-years. Accord ing  to 

the sam e study, the second best a lte rna tive  is an acqu is ition  o f the shares by 

ano the r com pany, ove r a 3 .7 -yea r average ho ld ing  period. Sah lm an  (1990) 

furtherm ore show s that a lm ost all o f the average returns o f venture cap ita l funds

270 Pointing into a similar direction, Gompers (1995) notes that in some studies the results may 
understate the proportion of liquidations. For instance, some of the acquisitions/mergers may be 
distressed firms that provide little more than physical assets to their acquirer. Similarly, a number of 
firms classified as private may have been liquidated, but it is not possible to locate any record of the 
event because firms without any debt would have no need to file for bankruptcy.

271 At the same time though, it should be also be mentioned at this point, that to our knowledge no 
previous study has simultaneously used the ventures' probability of experiencing an IPO as a 
measure for venture performance and our above-suggested proxy for VCs' knowledge (i.e. the 
number/type of VCs' previous investments.

272 This was also emphasized in several interviews conducted with both VCs and entrepreneurs during 
the case study part of our project.

273 However, Gompers (1995) also notes that there are differences between firms from different 
industries. For instance, in transportation, medical/health, and biotechnology the proportion of firms 
that go public is quite high. Specifically, Gompers (1995) finds that of 18 biotech companies in his 
sample, 9 went public, 5 merged or were acquired, 2 were liquidated or went bankrupt, and 2 
remained private. This, according to Gompers, may reflect either the relative success of companies in 
this industry or their need for large capital infusions, which an IPO provides. In electronic 
components, industrial products and other (services), the proportion of IPOs is quite low and many 
more firms remain private. This, one might argue, could also explain some of the ambiguity in the 
findings from extant studies that used the IPO as a measure of venture performance, but relied on 
very heterogeneous samples comprising ventures from very different industries.
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were earned on portfo lio  com pan ies that w ent public. Th is  find ing  is confirm ed 

by Bygrave and T im m ons  (1992), who find tha t the  la rges t va lua tions  and 

returns are often  rea lized  in IPOs, which are sm all fraction  o f venture  cap ita l 

investm ents. Severa l o ther au thors -  such as Bascha and W alz (2001), Darby 

and Z u cke r (2002 ), D im ov and Shepherd  (2004), G io t and S chw ienbache r 

(2004), Lerner (1994), and Schw ienbacher (2002) - com e to s im ilar conclusions.

At the sam e tim e, IPO often is also considered the m ost des irab le  outcom e from 

the perspective  o f the entrepreneurs. As Chang (2004) exp la ins, fo r them , the 

IPO is an opportun ity  to exchange stock for cash and reap personal gains; and it 

is an im po rtan t m eans fo r ra is ing  funds to ram p up ope ra tions. Thus, IPO 

connotes a perfo rm ance  m ilestone  and ind ica tes the firm  is ready for fu rther 

growth.

W hilst one m ight a lso argue that an acquisition  or a m erger could resu lt in profit 

for the en trep reneur (and his investors), an IPO is likely to be the event with the 

largest, and cheapest funds, p rov id ing  the vita l resources for the venture  to 

deve lop  into p ro fitab ility  w h ilst (by con trast w ith a trade  sale) s im u ltaneous ly  

rem ain ing  independen t. D im ov and Shepherd  (2004), note tha t an IPO a lso 

offers the en trep reneuria l com pany leg itim acy with stakeho lders, access to debt 

cap ita l, and a m echan ism  by which en trep reneu rs  can reacqu ire  contro l from  

investors.

In sum , the re  are good argum ents  for using the probability of a VC-backed 

venture reaching an IPO as a proxy for the performance of this venture.

Final Hypotheses

From the above reasoning and ev idence fo llows our main Hypothesis 3a:

Other things equal, VC knowledge enhances the probability that a 

venture will reach an IPO; and this relationship is stronger:

i) the better matched is the VC's knowledge to the venture under 

consideration,

ii) for lead VCs' than for syndicates' average knowledge, and

iii) for first round VCs' than for later round VCs' knowledge.

For the reasons outlined  above, we believe that the ventu res' probab ility  o f going 

to IPO is the m ost su itab le  m easure o f venture perfo rm ance for the purpose of 

our project. As such, Hypothesis 3a presents our main Hypothesis.

However, because  o f th is VCs typ ica lly  w ish to take sta rtups pub lic as soon as 

possib le to realize the ir profits and invest the proceeds in o ther startups (Chang,
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2004). The re fo re , m uch o f the lite ra tu re  has chosen a d iffe ren t approach , by 

focusing  on ly on those  ven tu res  that u ltim ate ly  went pub lic  and m easuring, for 

instance, th e ir  t im e -to -IPO  (e.g. Chang, 2004; Hochberg  e t a l. , 2004; Hsu, 

2004; Lange et al., 2001; S tuart et al., 1999).

Most o f th is lite ra tu re  suggests a negative relation between VCs' 'know ledge ' (or 

VC cha ra c te r is t ic s  th a t m igh t a lso  be understood  as p rox ies  fo r  it) and the 

ventu res ' t im e-to -IPO . In o ther words, g iven that a venture  w ill reach IPO, VC 

know ledge shortens the tim e it takes to get there .274

Therefore, to com pare  the find ings from  our pro ject w ith those prev ious stud ies 

we will run para lle l ana lyses  o f the re la tion  between V C s ' know ledge  and the 

tim e-to-IPO  o f VC-backed ventures.

From the above fo llow s our additional Hypothesis 3b:

Other things equal, more VC knowledge in the first round reduces a 

venture's time-to-IPO; and this relation is stronger:

i) the better matched is the VCs' knowledge to the venture under 

consideration, and

ii) for lead rather than syndicate-average VCs' knowledge

H.IV. Methodology

In the fo llow ing , we describe  ou r m ethodo logy for opera tiona lis ing  and testing  

H ypotheses 3a and 3b. Th is  in c ludes a descrip tion  o f the va riab les  and th e ir  

operationa lization, the statistica l m ethods, and the analytical approaches used.

At th is stage it shou ld  a lso be referred to Tab le  H - l  at the end o f th is  section 

that p rov ides an ove rv iew  over our m ethodo logy  regard ing  the va riab les  and 

units o f analysis used for ou r tests.

H.IV.l. Variables and their operationalization

W hilst the tests o f Hypotheses 3a and 3b involve d iffe ren t dependen t variab les, 

they  invo lve m any iden tica l th eo re tica l and contro l variab les. Spec ifica lly , the

274 In the language of hazard rates (see below for details), the relationship changes sign: knowledge 
is now Hypothesised to increase the chances that a venture will reach IPO in the next instant, given 
that it has not done so to date.
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theoretica l and contro l variab les used for exam in ing Hypothesis  3b are a subset 

o f those used for exam in ing Hypothesis 3a.275

H . IV . l . a )  D e p e n d e n t  v a r ia b le s

The dependen t variab le  for the test o f our m ain H ypothesis  3a is the 'venture 's  

p robab ility  o f an IPO'. We operationa lise  th is variab le  by a d ichotom ous dum m y 

that takes the value of 1 if a venture goes public, and the value o f 0 otherw ise.

The dependen t variab le  in our add itiona l Hypothesis  3b is 'the  tim e-to-IPO '. As 

we will describe  fu rthe r below, we operationa lise  th is variab le  by com puting the 

ventures' IPO hazard rate .276

H . IV . l .b )  T h e o re t ic a l v a r ia b le s

The theoretica l va riab les  for the exam ination  o f H ypothes is  3a and 3b are six 

d ifferent proxies fo r VCs' knowledge:

1) VC age

2) VC non-biotech experience

3) VC total experience

4) VC biotech expertise

5) VC b io tech-stage expertise

6) VC b io tech-subsector expertise

These  va riab le s  and th e ir  ope ra tiona liza tion  have a lready  been described  in 

detail above, and we there fo re  refer the reader to the propositions o f Chapter D 

fo r deta ils. H ow ever, to ass is t the reader, we recap  now: The  V C s ' age is 

operationa lised  by the tim e (in years) between the VCs' foundation  and the date 

o f the pa rticu la r investm en t under consideration; and in those cases w here a 

VCs' foundation  date is unknown, we use the date o f the VCs' first investm ent 

(as g iven in the Venture  Econom ics database). All o ther know ledge variab les are

275 Specifically, Hypothesis 3a involves theoretical variables for a venture's first, later, and all rounds, 
and control variables for first and last rounds. However, Hypothesis 3b involves theoretical and 
control variables only for the first round of a venture.

276 As outlined before, at the end of our sampling window, many ventures in our sample have not 
gone public yet, and are therefore still privately held. Since (some of) those ventures might go public 
after our sampling period ends, the dependent variable is right-censored for those ventures at the 
end of the sampling period (March 2003).
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operationa lised  as the cum u la tive  num ber o f the VC 's investm ents one year prior 

to an investm ent under consideration . Specifically,

a) non-biotech experience = cum u lative num ber o f non-biotech investm ents

b) general experience  = cum u la tive  num ber of investm ents (b iotech  and non-

biotech)

c) biotech expertise  = cum u la tive  num ber of biotech investm ents

d) b iotech stage expertise  = cum u la tive  num ber of b iotech investm ents at the 

sam e stage as the investm ent under consideration

e) b iotech secto r expertise  = cum u la tive  num ber of investm en ts  in the sam e 

sub-sector as the investm ent under consideration

Then, we ca lcu late the average values for each of these variab les, separa te ly  for

i) the synd icate as a whole

ii) the ind ividual (lead) VCs

These  ca lcu la tion s  are repeated  fo r first, later, and fin a lly  all rounds o f each 

venture (in un-synd ica ted  rounds, obv iously , the so le VC  s im u ltaneous ly  is the 

lead VC, and his 'average ' know ledge is in fact his absolute know ledge).

As will be described in m ore deta il be low  (see section on 'ana ly tica l approach '), 

fo r Hypothesis 3a, we then exam ine the above variab les in separa te  m odels. For 

exam p le , when we exam ine  the re la tion  betw een  a ven tu re 's  p robab ility  o f 

experienc ing  an IPO and, say, its VCs' b io tech-stage expertise, we run separate 

models that inc lude (on top o f the base line model variab les) -  fo r the venture 's  

(various) lead VC (s) or fo r its synd ica te(s) -  the VCs' b io tech-stage  expertise  

averaged over all rounds, the firs t round, or the la ter rounds th is ven tu re  had 

rece ived.277

For Hypothesis 3b (tim e-to-IPO ), we ca lcu la te  and exam ine  the sam e variab les 

but for a ventu re 's  firs t round only. Th is  saying, we exam ine the im pact o f the 

VCs' know ledge (separa te ly  for the synd icate  and the lead VC), m easured at the 

venture 's first round, on the tim e-to -IPO  of th is venture, but we do not consider 

the im pact o f the know ledge  o f VCs investing  in poss ib le  la te r rounds o f the 

venture.

271 Thus, in this example, we would run six different models: 1./2. the average knowledge of all 
syndicates/lead VCs invested in all rounds of the venture, 3./4. the average knowledge of the 
syndicate/lead VC invested in the first round of the venture, and 5./6. the average knowledge of all 
syndicates/lead VCs invested in later rounds of the venture.
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H.IV.l.c) Control variables

Although our above hypotheses are based on the assum ption  o f 'all other th ings 

equa l', it is obv iou s  tha t ven tu re  perfo rm ance  is a p roduct o f innum erab le  

endogenous and exogenous factors; and, no s ing le  facto r or a lim ited group of 

factors -  such as VCs' know ledge -  will fu lly  exp la in  the success or fa ilu re  of 

ventures.

Shepherd et al. (2003), fo r instance, note tha t there  are daunting  obstacles to 

de te rm in in g  the ex ten t to wh ich  VCs m ake good , a ccu ra te , or success fu l 

d ec is ions  because  m any un fo reseen  c ircum stan ces  can im pact new ventu re  

perform ance during the e lapsed tim e from  when a VC m akes a decision to invest 

and when the outcom e o f that decision is known.

There fo re , we contro l fo r a num ber o f venture- and con tex t-re la ted  variab les 

w ith  po ten tia l im pac t on ven tu re  pe rfo rm ance . They  are descr ibed  in the 

fo llow ing fo r Hypothesis  3a. For Hypothesis 3b, we use a subset o f those control 

va riab les  tha t re fe r to the firs t rounds o f ou r sam p le  ven tu res  (e.g. m arket 

cond itions at the tim e o f the first round) or to the ventures as such (e.g. country 

of origin).

Venture-related control variables

Venture capital received (overall and in first round): W hen being interested in 

the re lation between VCs' know ledge and venture perform ance, arguab ly  one of 

the m ost im portan t variab les to control fo r is the am ount a venture has received 

from  its VCs. Th is  is because -  by contrast w ith the non-financia l contribu tions 

m ade by VCs -  th e ir  f inanc ia l con tr ibu tions  to a ven tu re 's  deve lopm en t are 

in con trovertib le . A lm ost by defin ition, m ost ventu res are cash-constra ined  and 

need ex te rna l funds. The re fo re , the funds p rov ided  by VCs are like ly  to be 

p o s it iv e ly  re la ted  to these  v en tu re s ' p e rfo rm ance  -  e ith e r  because  la rge r 

investm ents 'm ake opportun ities  better' or because better opportun ities  a ttract 

larger investm ents. Gom pers (1995) suggests that the total venture  financing is 

expected to be h igher for successfu l projects (e.g. for IPOs or acqu isitions) than 

for fa ilures; and, in his em pirica l study, he finds that total am ount received was 

indeed grea ter fo r IPO  ventures than for ventures that e ithe r w ent bankrupt or 

were acqu ired/m erged .278 Also Shane and Stuart (2002) find that the cum ulative

278 For instance, in Gompers’ (1995) study, biotech ventures on average received a total of $8.5Mio. 
However, those that went public received an average of $12Mio, whilst those that got acquired or 
merged received $8Mio, and those that went bankrupt only received $7.7Mio. At the same time,
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am ount of venture cap ita l fund ing had a strong positive e ffect on the rate o f IPO. 

Th is  m ight be, Chang  (2004 ) a rgues, because  the m ore fund ing  a s ta rtup  

secures from  venture  cap ita l firm s, the h igher its grow th rate shou ld  be since it 

can hire and retain ta len ted  em p loyees and secure other resources, like ly to help 

startups to have IPOs m ore qu ick ly . There fore , and because we conduct som e 

analyses on ly on firs t rounds, we control for both the total amount of venture 

capital received by the venture overall (In $Mio) and the amount of venture 

capital received by the venture in the first round (in $Mio).

Venture development stage at first round: Ano ther a rguab ly  im portan t variab le  

to contro l fo r  in the con te x t o f ou r p ro ject is the deve lopm en t stage  o f the 

venture.279 Th is is because it is w idely accepted that the earlie r the deve lopm ent 

stage o f an in ves tm en t oppo rtun ity  the m ore d ifficu lt it is to assess, and the 

m ore likely it is to fail. W h ils t we assum e that more know ledgeab le  VCs m ight be 

m ore capab le  o f rea lis tica lly  eva luating  the potentia l o f an ea rly -s tage  venture 

than ignorant VCs, we acknow ledge that it will be d ifficu lt if not im possib le  for all 

VCs to m ake a re liab le  dec is ion  particu larly  w ith view to first round investm ents, 

where often no in form ation  abou t the venture, its m anagem ent team , and/or its 

technology will be ava ilab le. A t the sam e time, Bottazzi et al. (2004) argue, that 

com panies which rece ive venture  finance at an early stage are likely to benefit to 

a greater ex ten t from  the invo lvem en t of the VC. There fore , we control for the 

development stage of a venture at the time of its first round by a dummy 

variable taking the value of 1 if the venture is in a start-up-, seed-, or early- 

stage at the time of its first round, and the value of 0 otherwise.

Venture country US: A n o th e r ven tu re-re la ted  fa cto r that m ight m odera te  the 

re la tions we intend to ana lyze is the country  in which an investm ent takes place. 

Th is is because coun tries  m ight, or m ight not, provide w hat som etim es is called 

'socia l cap ita l' a n d /o r suppo rtive  'in s titu tiona l fram ew orks ' fo r en trep reneu ria l 

ven tu res  to p ro sper. T h is  m igh t in c lude , fo r  in s tance , the ove ra ll leve l o f 

expertise  ava ilab le  to a ven tu re  in form  o f high qua lity  sc ien tis ts , m anagers,

however, there was no difference in the total funding for those ventures that were acquired and 
those that were liquidated compared to ventures that remained private.

279 Here, it should be mentioned that similar arguments could be made with view to the age of the 
venture (e.g. Stuart et al., 1999). However, since both variables are correlated, we opt to control 
only for one of them. For this purpose, we believe, the stage is the more relevant variable. This is 
because, in many cases there will be a high correlation between the stage and the age of the 
venture, some ventures might make slower progress with their projects, thus remaining in a high- 
risk, early development stage even although their age would suggest a later stage.
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and/o r p ro fe ss iona l suppo rt serv ices. Furthe rm ore , a lso  the  m atu rity  o f the 

private equ ity  m arkets varies between countries, and w ith it arguab ly  the overall 

level o f know ledge VCs m ight have. All th is is likely to con tribu te  to the quality 

and pe rfo rm ance  o f VC -backed  ventu res located in d iffe ren t coun tries. It is 

g e n e ra lly  a c ce p te d , the  US is th e  co u n try  w ith  th e  m ost d eve lop ed  

en tre p ren eu r ia l cu ltu re , the m ost m atu re  V C -m a rke t, and a lso  the m ost 

advanced b io techno logy industry; and it is likely that w hether or not a venture is 

located in the US m ight im pact its probab ility  o f experienc ing  an IPO. Therefore, 

we control for the venture's country of origin by a dummy variable that takes the 

value of 1 if the ventures comes from the US, and the value of 0 otherwise.

Venture first round syndicated: From our previous d iscussions in Chapters D and 

F ('Propos itions' and 'Synd ication '), it is reasonab le to assum e that synd ication -  

p a rt icu la r ly  w ith  v iew  to ven tu res ' firs t rounds - is re la ted  to subsequen t 

perform ance o f the ventu res.280 However, the d irection o f th is relation is d ifficu lt 

to pred ict. For exam p le , if synd ica tion  reduces risk, th is  shou ld  increase the 

chances tha t the ven tu re  w ill reach IPO ra ther than an a lte rna tive  outcom e. 

L ikew ise, if synd ica tion  reduces cap ita l constra in ts, th is  shou ld  m ake it m ore 

p ro fitab le  o r v iab le  and th e re fo re  reduce  the  chances o f fa ilu re  (non-IPO ). 

Finally, if synd ication  is m otivated by F irst-m over advantage, we expect that the 

deal w ill be ch ea pe r fo r  the VC  and /o r he w ill con tro l the  ven tu re  m ore 

e ffe c tive ly , thus  in creas ing  the chances o f its success. Thus u ltim a te ly  the 

perfo rm ance  im pact o f synd ica tion  is the underly ing  ra tiona le  fo r synd ication  

d iscussed above. In consequence, one m ight expect a positive re lation between 

the decis ion  to synd ica te  and the perform ance o f the venture: synd icated deals 

are more likely to be successfu l. There is som e support for th is proposition  in the 

literature. For exam ple, Sorenson and S tuart (2001) find that the annual return 

to VCs is s ign ifican tly  h igher fo r synd icated than for unsynd ica ted  investm ents 

(35-39%  vs. 15-20% ). They also find that there is a s ign ifican t positive relation 

between synd ica te  size (num ber o f VCs in the synd icate) and the annual rate of 

return on the investm ent. Jaaske la inen  et al. (2003) find a curv ilinear (inverted- 

U -shaped) re la tion sh ip  between portfo lio  size and IPO  success  rate, and th is 

re la tion  is m ode ra ted  by the  V C s ' synd ica tion  behav iou r. T he  h ighe r the

280 First rounds are likely to be most relevant because first round ventures are particularly difficult to 
assess realistically because they have no track record; whilst, at the same time, first round ventures 
are particularly likely to benefit from the non-/financial contributions of their VCs.
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proportion  o f synd ica ted  investm en ts  in the portfo lio  the h igher the 'op tim um ' 

portfo lio size and the h igher the num ber of IPOs from  new investm ents.281

By contrast w ith these find ings  however, in our Chapter F on synd ication  fu rther 

above, we found that the re  was a negative re lation between the ind iv idua l VCs' 

know ledge and the p robab ility  o f synd ication. Th is  suggests that synd icates, on 

average, are in fact less know ledgeab le  than sole VCs; m ore know ledgeab le  VCs 

tend to go-it-a lone, and ignoran t VCs can on ly synd icate  w ith s im ila rly  ignorant 

VCs. Th is wou ld in turn  suggest that synd ication  could be negatively re la ted to 

venture perform ance. S im ilarly , fo llow ing B rander et a l.s' (2002) suggestion  that 

if a so le VC synd ica tes  if he is not conv inced  abou t the ven tu res ' qua lity , th is 

m ight a lso im ply that synd ica tion  is negative ly  related to venture  perform ance. 

O vera ll, how ever, too  litt le  is known to p red ict the  actua l re la tion  betw een  

synd ication  and investm en t perform ance to m ake an exact p red iction  o f the sign 

of this re lation (cf. W righ t & Lockett, 2003; Man igart et a l., 2004). Therefore, we 

control for whether a venture's first round was syndicated or not by a dummy 

variable that takes the value of 1 if the round is syndicated, and the value of 0 

otherwise.

Venture first round length: Bu ild ing upon our previous Chapte r G on 'stag ing ' we 

believe, it is a lso in teresting  to contro l fo r the length of a ventu re 's  firs t round. 

Th is is because, as ou tlined  before, staged cap ita l in fus ions are sa id to be the 

m ost potent contro l m echan ism  a VC can em ploy, and, and as such, is likely that 

th is  a lso tran s la te s  in to  ven tu re  pe rfo rm ance  (G om pers, 1995; G om pers  & 

Lerner, 1999). G om pers (1995), for instance, notes that if m onitoring is va luab le 

for the VCs they shou ld  show  tigh te r m onitoring (shorter rounds) when investing

281 Jaaskelainen et al. (2003) provide three explanations - without testing them though - why 
syndication could be positively related to venture performance: 1) the syndication of investments 
may Increase the quality of investments. Through syndication networks, VCs share information on 
the potential deals (Bygrave, 1987; Lerner, 1994). It allows VCs to become aware of ventures that 
are beyond their geographical reach (Sorenson & Stuart, 2001), thus increasing the amount of 
proposals received. Having a larger pool from which to pick investments may increase the quality of 
best proposals, thus resulting to better investments. 2) the shared decision-making of a syndicate is 
likely to further enhance the quality of investments (Brander et al., 2002; Lerner, 1994). If syndicate 
partners independently review a proposal and decide to invest if each partner approves the proposal, 
their decision is likely to be of better quality than one made by individual decision maker (Sah & 
Stiglitz, 1986; Wilson, 1968), thus resulting in better investments. 3) the syndication of investments 
increases the number of investor of a venture, thus potentially giving it an access to larger pool of 
resources. A syndicate with multiple VCs provide complementary skills and contacts that contribute 
to the assistance and governance of the venture (Brander et al., 2002; Lockett & Wright, 2001).

336



Sven Remer - Smart Money September 2005

in ventures where in form ation  asym m etries are likely to be h igh .282 On the other 

hand, we a lso found before that first rounds often d iffer from  later rounds in that 

they invo lve sm a lle r deal s izes. But w h ilst sm a lle r deal s izes genera lly  should 

lead to sho rte r round -leng th s  th is m ight not be the case in firs t rounds, for 

instance, because the cash-burn rates of ventures' first rounds, particu larly  when 

they are at an early  stage of the ir deve lopm ent, are low er than those of later 

round/stage ventures. Therefore, we control for the length of the venture's first 

round (in days) between the beginning of the first round and the beginning of 

the next round.

At th is point, how ever, it shou ld  be m entioned tha t con tro lling  for the round- 

length requ ires the round-length  to be m easurable. Th is, in turn, requires that a 

ventu re  has rece ived  at least tw o rounds, so that we can ca lcu la te  the tim e 

betw een  the  beg inn ing  o f the firs t and the second  round. But s ince m any 

ventures in ou r sam p le  have on ly rece ived one round o f fund ing, includ ing th is 

contro l va riab le  into ou r m ain ana lys is  wou ld fu rthe r reduce ou r sam ple size; 

and, m ore severe ly , it m ight b ias our find ings since we would on ly include those 

ventures in our ana lysis that have been 'so successfu l' that they received at least 

tw o rounds o f found ing . Th is m ight a lso im pact w hat is in the focus of our 

in terest, i.e. the re la tion  betw een VCs' know ledge and ven tu re  perform ance. 

Therefore, we check  the robustness of our find ings obta ined from  the sam ple of 

ventures that rece ived at least two rounds o f fund ing by running extra analysis 

on sam p les tha t inc lude  all ventures, regard less o f the num ber o f rounds they 

had received.

Context-related control variables

I f one is in te re s ted  in the re la tion  betw een  V C s ' know ledge  and ven tu re  

perform ance -  and particu larly  if the latter is m easured in term s o f the ventures' 

probab ility  o f going pub lic -  one m ust certa in ly  control for contextua l factors - at

282 Supporting this, Gompers (1995) finds evidence for his predictions regarding the relation between 
investment structure and investment outcome: the number of rounds is greater for the sample of 
IPO ventures than for either the entire sample or the sub-samples that go bankrupt or are 
acquired/merged. Furthermore, ventures that went public received more financing rounds than those 
that remain private, while ventures that were acquired or go bankrupt did not receive more rounds 
on average than those ventures that remain private. However, it is not clear whether Gompers 
controlled for the time until the event, i.e. it might be that ventures that went public received more 
rounds in a longer period of time, whilst bankrupt/acquired ventures went bankrupt/were acquired 
sooner. Furthermore, this is not the case for biotechnology (N=29) where the average (median) 
number of rounds overall, for IPOs, for bankruptcies, and for mergers/acquisitions is 3.69 (4), 3.56 
(3), 4.00 (4), and 4.60 (4) respectively.
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the tim e o f the in itia l fund ing  and/or o f the u ltim ate ex it o f the venture. Th is  is 

for several reasons.

To begin w ith, VCs are som etim es said to fo llow  'fads ' and invest in secto rs  or 

types of ventures perce ived  to be 'ho t' (cf. Va llie re & Peterson, 2004). S ince, at 

any po int in tim e, the re  is on ly  a lim ited num ber o f ex isting  ventu res on which 

VCs can 'th row  th e ir  m oney ', it is p laus ib le  that the 'h o tte r ' the m arkets, the 

m ore like ly  a lso  low -qua lity  ven tu res  are to get fund ing. G om pers and Lerner

(2000), fo r instance , show  th a t the prices VCs pay when investing  in portfo lio  

com p an ie s  in c re a se  as m ore  m oney  flow s  in to  the  VC  in d u s try  ho ld ing  

investm ent oppo rtun it ie s  constant; and they in terp re t th is  pattern  as ev idence  

tha t com pe tit io n  fo r  s ca rce  in ve s tm en t op p o rtun it ie s  d riv e s  up va lu a tion s . 

Hochberg et al. (2004) fu rthe r argue tha t com petition  for deal flow  a lso a ffects 

the qua lity  o f V C s ' in ves tm en ts  and thus perfo rm ance. Th is  is suppo rted  by 

Chang (2004), who finds, in a study on In ternet ventures, tha t those ventures 

that entered  the m arke t early  on (before  the Bubble) had rate of go ing  pub lic 

more than 12 tim es h igher than that o f late entrants.

On the o ther hand, the con textua l s ituation  certa in ly  is a lso im portan t fo r the 

fina l ou tcom e o f ven tu res, and spec ifica lly  fo r th e ir  p robab ility  o f reach ing an 

IPO. The  pub lic  m arke ts  a re  known to be cy c lica l/vo la tile , w ith 'w indow s of 

opportun ity ' fo r IPO s rap id ly  open ing  and c losing again  (see Lerner, 1994, for 

the im pact o f th is  phenom enon  in the b iotech  con text). W hen the w indow  is 

closed, even 'good ' ventures m ight find it d ifficu lt/ im poss ib le  o f going public; but 

when the w indow  is open, even 'bad ' ven tu res m ight m anage to do so. As a 

consequence, Gulati and H igg ins (2003) point out that the im pact o f VC-backing 

on (post-) IPO  perfo rm ance shou ld  not be the sam e at all tim es: the signal VC 

backing sends to ex terna l investo rs  at IPO m ight be a ltered  by m arket up- or 

downturns. Th is is because for ou tside resource ho lders such as pub lic investors, 

uncerta inty assoc ia ted  w ith a venture  can arise not on ly due to characte ristics  of 

the venture itse lf but a lso from  exogenous sources. Here, one critica l aspect o f 

uncerta inty for investors shou ld  be how favourab le or un favourab le  the m arket is 

for equ ity  offerings. During cold m arkets, externa l investors m ight perce ive the 

risk o f investing in unw orthy  ventu res to be less salient; and they m ight tend to 

rely m ore on the signa l o f the  p rom inen t VCs' decis ion  m aking than during hot 

m arkets - when VCs m ight be overly  op tim istic  and less d ilig en t in th e ir  own 

investm en t dec is ions. Chang  (2004) there fo re  recom m ends that, if one is to 

exam ine the e ffects  o f ven tu re  cap ita l financing  on the IPO  event, one needs to 

contro l fo r env ironm en ta l facto rs  that may a lso in fluence the inc idence  o f IPOs 

such as the genera l IPO m arket environm ent; and one can expect the probab ility
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o f going to IPO  is g rea te r as the IPO m arket becom es m ore bullish. S im ilarly, 

a lso F lorin  (2005) a rgues tha t 'w hat rea lly  m atte rs  are not necessarily  the 

characte ristics  o f the industry  but rather how 'hot' the industry  secto r is in the 

m arket for IPOs.

In sum , the con tex tua l s ituation , at the tim e o f both ven tu re  foundation  and 

potentia l venture  exit, is likely to im pact the actual perform ance of ventures in 

te rm s o f th e ir  p robab ility  o f going public. The re fo re , we contro l fo r severa l 

variab les that are like ly to capture  the situation  in the p rivate equ ity as well as 

the public financia l markets:

• The Dow Jones Industrial Index

• The number of venture-capital backed IPOs by biotech ventures

• The total amount of venture capital raised

• The number l/Cs providing venture capital

• The number of biotech ventures receiving venture capital

With v iew  to the above variab les, however, it is p laus ib le  to assum e that the 

'hotness' o f the m arkets finds its expression not so m uch in the abso lu te value of 

ce rta in  in d ica to r v a r ia b le s  but ra the r in the  changes  in the  above con tro l 

variab les. Therefore, we control the annual percentage change in the year of the 

investment in a venture compared to the previous year.283

Fu rth e rm o re , it shou ld  be m en tioned  aga in  tha t, in ou r e xam in a tion  o f 

Flypothesis 3a, we contro l for the above variab les at the tim e o f a venture 's first 

round and fo r the tim e o f a venture 's  last round or IPO. In the exam ination  of 

our add itiona l H ypothes is  3b, by contrast, we contro l fo r the above variab les 

only at the tim e for a venture 's first round because - due to the censoring of the 

dependen t va riab le  -  fo r m any ventu res we cannot determ ine  the tim e of the 

last round or IPO.

283 Here, it should be mentioned that we use the DJI instead of arguably more appropriate indices 
such as the NASDAQ or the NASDAQ Biotech Index because the latter are only available since a time 
after our sampling period starts. As such, using those indices would have reduced our sample size 
considerably. However, it should also be mentioned that the pattern of development In the DJI 
during the sampling period closely resembles that of the other two mentioned indices.
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H.IV.2. Statistical methods and analytical approaches

The d ifferen t dependen t variab les in Hypotheses 3a and 3b necess ita te  d iffe ren t 

s ta t is t ica l m e thod s  and a n a ly t ica l a pp ro ach es , w h ich  we d e sc r ib e  in the 

follow ing.

H .IV .2 .a )  H y p o th e s is  3a

H.IV.2.a.i. Statistical method

The dependen t va riab le  in H ypothesis  3a, 'the ventu re 's  p robab ility  o f an IPO', 

represents a d ichotom ous variab le , i.e. w hether or not a venture u ltim ate ly  goes 

public. Here, log istic  regress ion  is the appropria te  ana lytica l techn ique. We have 

described the genera l p rocedure for log istic regression in Chap te r F, to wh ich the 

reader is referred fo r details.

H.IV.2.a.ii. Analytical approach

Th is section  ou tlin es  ou r approach  fo r ana lys ing  Hypothes is  3a, and its th ree 

sub-hypotheses (i-iii). For an overv iew  it should be referred to Tab le  H - l  fu rther 

below.

To  beg in  w ith , one  g e n e ra l p ro b lem  w ith  ou r e x a m in a t io n  o f v en tu re  

p e r fo rm a n ce  in H y p o th e s is  3a c o n ce rn s  the  censoring of observations. 

Spec ifica lly , fo r  m any ven tu res  in the  sam p le  it is im poss ib le  to de te rm ine  

w he the r or no t th ey  u lt im a te ly  go pub lic. T h is  is because  a con s id e rab le  

proportion  has been founded  on ly  a few  years before sam p ling  ends (in March 

2003). Therefore, the m ajority  o f those com parative ly  young com pan ies are still 

private ly held at the end o f the sam pling  period. Som e of those ventu res m ight 

have gone pub lic  soon a fte r ou r sam p ling  has ended, som e m ight go pub lic in 

the future, and som e others m ight never m ake it to an IPO. In the language of 

sta tistics, ou r dependen t va riab le  is right-censored. The re  are various ways of 

dea ling w ith th is  issue, but we adop t here a s im ple approach  cons ide ring  on ly 

those ventu res tha t are old enough at the end of the sam pling  period to have 

had a realistic chance to go pub lic.284

284 The most celebrated alternative is a two-stage estimation procedure using the so-called Heckman 
correction method. In this method the probability of missing data is first estimated on the whole 
sample. Then a Mills ratio, representing the hazard of a missing observation conditional on 
characteristics observable for all firms, is added as an additional regressor in the second stage 
estimation of the probability of success on the subsample for which the outcome is known. However,
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Yet de te rm in in g  the app rop ria te  cu t-o ff po in t (age) fo r  th e  ven tu res  to be 

inc luded  is d iff icu lt;  and scho la rs  fac ing  s im ila r  p rob lem s have suggested  

d iffe ren t app roaches  to dea ling  w ith the issue. G om pers (1995), fo r instance 

assum es those ventures that haven't received a new round of fund ing during the 

4.5 years before his sam pling ends to rem ain private. Jaaske la inen  et al. (2003), 

by contrast, record the ex it date e ither as the date o f an IPO or as the date one 

year a fter the last observed investm ent round (This co rresponds to the m edian 

in terva l be tw een  inves tm en t rounds in his sam p le). Hsu (2004) inc ludes all 

ventures in his sam p le  and ju s t contro ls  fo r the ir fund ing year. Hochberg et al. 

(2004) inc lude  ven tu res  that had rece ived th e ir  firs t round o f fund ing on ly 4 

years before  the end o f the ir sam pling  period. F inally , Busen itz et al. (2004) 

suggest that one shou ld  a llow  fo r up to 10 years fo r ven tu res to change the ir 

status, for instance, from  privately held to public.285

Our approach  fo llow s Busen itz et al. (2004). Th is is, in our test o f Hypothesis 3a, 

we inc lude  on ly  those  ventu res, wh ich have been founded  at least 10 years 

before the end of the sam pling period, i.e. before 1994.

Tha t th is  is a reasonab le  approach  is ev iden t from  F igu re  H - l  below , which 

illustrates th ree aspects for each year of our sam pling period:

the cum u la tive  percen tage  o f all ventu res that were founded  up until th is 

year and tha t u ltim a te ly  w ent pub lic  by the end o f the  sam p ling  period 

(green line w ith num bers, left-hand scale)

the percen tage  o f those ventu res that were founded  in the particu la r year 

and that u ltim ate ly  went pub lic by the end of the sam pling  period (red line, 

left-hand scale)

the total num ber o f ventures founded in a particu la r year (dashed line, right 

hand scale)

As th is  F igu re  illu stra tes , o f all ven tu res  founded  up until 1993, 49%  went 

u ltim ate ly  public; and o f those ventures founded in 1993 alone, about 45%  went

the method is not without its difficulties: the specification of the selection equation at the first stage 
is critical in avoiding additional bias at the second stage.

285 The authors note that, in their study, several VCs indicated that their goal was to exit their 
portfolio ventures within 6 years. However, because market swings delayed public stock offerings for 
many of them, the status of some ventures was not resolved within 6 years. But after 10 years, VCs 
will face pressure from their own limited partner investors to liquidate investment funds, which will 
give limited partners the option of either using their money for another purpose or for reinvesting in 
the next fund (Busenitz et al., 2004).
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u ltim ate ly pub lic (percen tage value not shown in F igure H - l) .  But by 1994 these 

F igures decrease to 47%  for all ventures founded up until th is year and 27%  for 

those ventures founded  in th is  year a lone. F inally, at the end of ou r sam pling  

period in 2003 those  F igu res reach a low o f 25%  for all ven tu res  founded  up 

until the last year o f ou r sam p ling  period and 0% for those ventu res founded in 

this year alone.

In o ther words, the e ffect o f the right censoring  in our data seem s to becom e 

p a rticu la r ly  e v id e n t a fte r  1993. C hances  are th a t som e o f th ose  ven tu res  

founded from  1994 onw ards will go pub lic after our sam pling period ends, but it 

is im possib le  to p red ict w hat proportion  o f those ventures will u ltim ate ly  m ake it 

to an IPO. Th is  is pa rticu la r ly  so, because, from  the m id 1990s onw ards the 

overall s ituation in the b iotech industry  apparently  changes d ram atica lly  (as can 

be seen from  the d rastic  increase in the num ber o f ventu res founded from  1994 

onw ards). C hoos ing  1993 as the cu t-o ff fo r our sam p ling  period is th e re fo re  

ju s tifiab le  -  a lthough , as is ev iden t from  Figure H - l,  th is  approach  m eans we 

exclude from  ou r ana lys is  the large num ber of ventu res founded  in the second 

half o f the 1990s.
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Figure H -l: Cumulative % of all ventures and % of ventures in age cohort going to IPO

during the sample period.

It shou ld  be em phas ized  th a t lim iting  ou r sam p le  to those  ven tu res  founded  

before 1994 is not the sam e as lim iting  our sam p le  to those  tha t w ent pub lic 

before 1994. Instead, we inc lude all ventures (w hether they w ent pub lic  or not) 

that were founded before 1994 in ou r analysis, but we fo llow  the ir ou tcom e until 

March 2003. As a consequence, ou r ana lys is  still inc ludes the m ajo rity  o f IPOs 

that have occurred  overa ll during our sam pling period (269 ou t o f 321), and we
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are on ly losing those  (52 or about 16%) IPOs tha t invo lved  ventu res founded 

after 1993.

N ext we tu rn  to  ou r an a ly tica l app roach  w ith  re sp e c t to the  th ree  su b -

hypotheses (i-iii) o f hypotheses 3a.

In sub -H ypo thes is  3a i ou r in ten tion  is to exam ine  and com pare  the re lation 

betw een  V C s ' know ledge  and ven tu re  pe rfo rm ance  fo r d iffe ren t know ledge 

p rox ies. As ou tlin ed  be fo re , som e o f ou r know ledge  p rox ie s  are (h igh ly) 

co rre la ted . Th is  c rea te s  p rob lem s for estim ation  inc lud ing  the s ign ifican ce  of 

ind iv idua l va riab les  (wh ich may fall d ram atica lly  even though  the overall fit o f 

the m odel is h igh), the stab ility  o f estim ates of ind iv idua l coe ffic ien ts  and even 

(in the extrem e) a prob lem  o f getting any estim ates at all. In itia l estim ates of 

the coeffic ients of these variab les -  when included s im u ltaneously  - proved to be 

qu ite  unstab le . The re fo re , we run six para lle l ana lyses, one fo r each o f the 

th e o re t ic a l v a r ia b le s , us ing  the  sam e u n its  o f a n a ly s is  and on ly  th ose  

ob se rva tion s  fo r w h ich  we have in fo rm ation  on all v a riab le s  inc luded  in the 

ana ly s is . T h is  a llow s  us to com pare  and con tra s t both the overa ll m odel 

param eters and the individual coeffic ients for each theoretica l variable.

In sub -H ypo thes is  3a ii our in tention  is to com pare  the im pact o f the average 

know ledge o f all 'le ad ' VCs versus tha t o f the synd ica tes  ever invested in a 

venture on venture perform ance, again using all six prox ies for VCs' know ledge. 

Therefore, we conduct separa te  ana lyses fo r the 'lead ' VC s' and the synd icates' 

know ledge.

In sub-H ypothesis  3a iii, fina lly, our intention is to com pare the relation between 

the average  know ledge  o f 'lead ' V C s/synd ica tes  in firs t rounds versus that o f 

'le ad ' V C s/synd ica te s  in la te r rounds. To test th is  H ypothes is, we again run 

separate ana lyses fo r first rounds and later rounds.

However, because not all ventures in our sam p le  have rece ived m ore than one 

round, testing  and com paring  the relation between VCs' know ledge and venture 

perform ance w ith v iew  to first and later rounds obv iously  reduces our sam ple to 

the num ber o f v en tu re s  tha t have rece ived  at least tw o rounds o f fund ing  

com pared to the num ber of ventures, regard less o f how m any rounds they have 

rece ived . Furthe rm ore , th is m ight a lso in troduce  som e b ias into our find ings 

because we on ly  inc lude ventures that were as 'su ccessfu l' that they attracted at 

least two rounds o f funding.

Therefore, to test the robustness of the resu lts, we ana lyse the above described 

m odels tw ice: first, using the reduced 'core sam p le ' o f those ventures that have
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received at least 2 rounds (N = 310), and then using the 'fu ll sam p le ' o f ventures 

regard less o f how m any rounds they have received (N=406).

H .IV .2 .b )  H y p o th e s is  3b

H.IV.2.b.i. Statistical method

In our ana lys is  o f H ypothesis  3b, the independent variab le  is the 'tim e-to -IPO  o f 

those ventu res tha t u ltim ate ly  go public', depend ing on the know ledge o f the ir 

VCs in the ir f irs t round, and con tro lling  fo r a num ber o f fa cto rs  tha t are also 

likely to in fluence the ventu res' outcom e.

But fo r the sam e reasons outlined in the previous section on H ypothesis  3a, th is 

independent va riab le  is r igh t-censored  - ventures that have not gone pub lic  by 

the end o f ou r sam pling  w indow , have no tim e-to -IPO  ava ilab le. Neg lecting  th is 

r igh t-censo r ing  -  fo r  in s tance , by runn ing  a m u ltip le  reg ress ion  on the full 

sam p le  to exam ine  the  tim e  it takes them  o f going pub lic  depend ing  on the ir 

VCs' know ledge - c lea rly  w ou ld  in troduce  a s ign ifican t b ias, because  it wou ld 

leave uncons ide red  all the o th e r ven tu res  fo r wh ich  we do/can  not observe  

w hether they u ltim ate ly  experience  an IPO. To avoid th is bias, we could  again -  

as a lready  done fo r exam in in g  H ypo thes is  3a - ex c lu s ive ly  fo cus  on those  

ventures, which e ithe r have a lready experienced  an IPO  or fo r wh ich we can be 

a lm ost certa in  th a t they  w ill not experience  an IPO  anym ore . Th is  approach  

would again severe ly  lim it ou r sam ple size.

H ow ever, con tra ry  to H yp o th e s is  3a, w here  the  d e p en d en t v a r ia b le  w as 

d ichotom ous, in H ypothesis  3b, the dependen t variab le  is the con tinuous tim e it 

takes fo r an IPO even t to happen. In th is s itua tion , as T abachn ick  and Fidell

(2001) point out, surviva l (or: fa ilure) analysis is the m ost appropria te  choice.

The  goal o f th is  te chn ique  is to p red ic t surv iva l tim e (or, m ore genera lly , the 

tim e for an event to occur) by a set o f covariates. Surv iva l ana lys is  is s im ila r to 

log istic  regress ion  in tha t it uses a log -linear rather than a linear m odel, which 

tends to be m ore fo rg iv ing  in te rm s o f assum ptions. However, surv iva l ana lys is  

is d iffe ren t from  log istic  regress ion  in that it accom m odates censored  data and 

ana lyses  the tim e  be tw een  even ts  ra the r than p red ic ting  the  o ccu rren ce  o f 

events (Tabachn ick  &  Fidell, 2001). Thus, survival ana lys is  is concerned  with the 

probab ility  tha t the even t w ill end in the 'next period ' g iven that it has lasted as 

long as it has; or, m ore exactly , su rv iva l ana lys is  asks: g iven tha t the spell 

(duration variab le) has lasted until tim e t, what is the p robab ility  tha t it w ill end
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in the next sm all in terva l o f tim e?'. The  la tte r is known as the  hazard rate 

(Greene, 2003).

There are severa l p rocedures to estim ate hazard functions, o f which the sem i- 

param etric  Cox proportional hazards model (CPH) is the m ost popu la r.286 The 

CPH m odel estim ates the in fluence of the exp lanatory  variab les on the hazard of 

an IPO even t w ithou t specify ing  a param etric  form  fo r the tim e o f investm ent. 

Instead, it ranks IPO events in term s o f the ir tem pora l sequence. The dependent 

variab le  in the hazard  m odel is a hazard rate tha t denotes (in our case) the 

chances tha t a firm  will go pub lic in each tim e period g iven that it has not done 

so to date.

More specifica lly , th is m odel presum es that hazard rates can be represented as 

log-linear functions o f the covariates. If h(t; Z,X(t)) is the hazard function for an 

ind iv idua l w ith tim e-in va r ian t covaria tes vecto r Z and tim e-vary ing  covaria tes 

X(t), the proportiona l hazard model specifies th is hazard as the p robab ility  that 

the observed IPO even t should have taken place, cond itiona l on the hazards o f 

all s tartup  firm s at risk. Th is form ulation  leads to the fo llow ing  specifica tion  of 

the probab ility  (L,) for the /th firm:

Lt (t) = /(, ( f) exp(p ,Z, + I3,X (0) //^)(0lS exp(ju ,Z, + /3,X (0)]
jeR,

where ho(t) is the base line hazard rate at tim e t; j  is an index for startup firm s 

at risk  at tim e  t (R t be ing  the risk  set); Z, are independen t va riab les  fo r 

in d iv id u a l firm  / th a t are con s tan t ove r tim e; X,(t) are the  t im e-va ry ing  

covariates fo r firm  /; and p and |S are coeffic ients to be estim ated.

Th is m odel con ta in s  two im p lic it assum ptions. First, it assum es a m u ltip lica tive  

re la tionsh ip  betw een  the underly ing  hazard rates and the log -linear function  of 

the cova ria tes  (the p ropo rtiona lity  assum ption). Second, it assum es that the 

e ffe ct o f the cova ria te s  on the hazard function  is log -linear. It is these two 

assum ptions tha t a llow  the m odel to leave the base line  hazard unspecified .287 

Th is genera lity  is ach ieved by assum ing the base line hazard rate is the sam e for 

all firm s in the risk  set. From  th is  assum ption , ho(t) in the above equation  

cancels out. W e can rewrite the probability function as:

286 For more details on these models and their underlying assumptions, see: Allison (1995), Cox and 
Oakes (1984), Kalbfleisch and Prentice (1980), and Yamaguchi (1991).

287 Since the proportional hazard model does not specify the baseline hazard, there is no bias 
incurred by mis-specifying the stochastic process of the underlying hazard rate; and the method is 
quite robust in its accommodation of non-proportional hazards.
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Lj(t) = exp(u,Z, +ßlX(t)) l^ exp i fqZ ,  +ß,X(t))\
j e R ,

The rew ritten  p robab ility  function  is equ iva len t to a llow ing  on ly  the cond itiona l 

p ro b ab ilit ie s  to c o n tr ib u te  to  the  s ta t is t ica l in fe ren ce . M u lt ip ly in g  th ese  

p robab ilit ie s  to g e th e r  fo r  each  o f the d is t in c t tim e spe lls  a llow s the  partia l 

probability  function  to be m axim ized. No inform ation on the precise tim e o f entry 

is required, p rov id ing  a partia l, ra ther than full, m axim um  probab ility  estim ate. 

Thus, partial p robab ility  estim ation  invo lves an e ffic iency  loss because the exact 

investm ent tim e is not cons ide red . N everthe less, the estim ates  are cons isten t 

and asym pto tica lly  no rm a lly  d istribu ted; and one can in te rp re t the t va lues as 

asym ptotica lly  close to the full m axim um  probability  estim ates.

Th is m odel has a lready  been em p loyed  by som e researchers in stud ies c lose ly  

re la ted to ou r own (B usen itz  et al., 2004; Chang, 2004; Hsu, 2004). Chang 

(2004), fo r  in s tan ce , e s t im a te s  a hazard  m ode l o f IPO  even ts  fo r  s ta rtup  

com panies. In line w ith th is  prev ious research, we a lso use a Cox p roportiona l 

hazard-ra te  m odel to exam ine  ou r hypothes is  regard ing  the  re la tion  between 

VC  s' know ledge and ven tu res ' 'hazard ' o f experienc ing  an IPO. Spec ifica lly , we 

will use th is m ethod in a sequentia l way, where d ifferences between m ode ls that 

do and do not inc lude a certa in  'trea tm en t' variab le  (on top of a base line m odel) 

can be com pared.

In th is  con text, it shou ld  be m entioned  tha t SPSS (the p rog ram  we use to 

estim ate the Cox regress ion  m odel) doesn 't prov ide a m easure fo r the strength 

of association in Cox regression  m odels. However, fo llow ing Tabachn ik  and Fidell 

(2001), one can ca lcu la te  a 'R 2' fo r the m odels (see also A llison, 1995). For th is 

purpose, one first ca lcu la tes a G 2, a like lihood-ratio  ch i-square statistic, as

G2 -  [(-2LL for smaller model) - (-2LL for larger model)]

Then the R2 is g iven as

R2 = i

We report th is 'R 2' for the estim ates of our various m odels be low 288.

Turn ing now to the assumptions underly ing the Cox regression m odels regard ing 

the characteristics o f the exam ined data, they are lim ited.

288 It should be borne in mind however, that this parameter does not have quite the same 
interpretation as the R-squared of the OLS regression. As Tabachnik and Fidell (2001) point out, the 
'R2' of the CPH model is not the proportion of variance in survival that is explained by the covariates, 
but merely represents relative association between survival and the covariates tested.
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For in stance , as T ab a ch n ick  and Fide ll (2001) note, a sam p le  size o f 60 is 

needed if 5 or few er param eters fo r covaria tes are to be estim ated; but larger 

sam p le  s izes are needed  w ith m ore covaria tes. As we shall see below , th is 

should p resent no prob lem  w ith respect to our sam p le-s ize  and the num ber of 

pa ram ete rs we in tend to exam ine. A t the sam e tim e, T abachn ick  and Fidell 

(2001) po int ou t that in the Cox regression m u ltivaria te  norm ality, linearity, and 

hom oscedastic ity  am ong covaria tes, a lthough not requ ired, o ften enhance the 

pow er o f th e  an a ly s is  to form  a usefu l lin ea r equa tion  o f p red ic to rs. It is 

the re fo re  usefu l to assess the d istr ibu tion  o f each cova ria te  -  as well as the 

p resence  o f po ten tia l ou tlie rs  - by s ta tis tica l o r g raph ica l m ethods p rio r to 

analysis. As such, we will test those assum ptions and report the resu lts where 

re levant. In add ition , as Tabachn ick  and Fide ll (2001) note, surv iva l ana lys is  

w ith covaria tes is sensitive  to extrem ely high corre la tions am ong covariates. As 

in m u ltip le  regress ion , m u ltico llinearity  is s igna lled , fo r instance, by fa ilu re  o f a 

to lerance test in the ana lysis. This, theoretica lly , could constitu te  a problem  for 

ou r study because  we exam ine  severa l th eo re tica l va riab le s  tha t are indeed 

h igh ly  co rre la ted . F lowever, as m entioned  above, these  va riab les  are in fact 

exam ined in para lle l ana lyses ra ther than in the sam e m odel, thus avoid ing the 

problem  a ltogether.

A final prob lem  for our study, however, cou ld  resu lt from  the fact that, survival 

ana lys is  assum es tha t the sam e th ings that a ffect surv iva l at the beg inn ing of 

the study a ffect surv iva l at the end of the study and that o ther cond itions have 

not changed. To c ircum ven t th is, we contro l fo r severa l (o ften tim e-vary ing) 

fa cto rs , w h ich  we be lie ve  cou ld  have an im pac t on the  hazard  fun ction  

estim ated.

H.IV.2.b.ii. Analytical approach

The general ana ly tica l approach  fo r exam in ing F lypothesis 3b is identical to that 

described above fo r F lypothesis 3a in that we test our theoretica l variab les - the 

six proxies fo r VCs' know ledge, each for the lead VCs and the whole synd icate -  

in separate models.

Flowever, the ana ly tica l approaches for exam in ing Flypothesis 3b d iffer from  that 

for F lypothesis 3a in two aspects (for an overv iew  over our ana lytica l approach it 

should be again referred to Tab le  FI-1 further below).

The first a spect concerns the ana lys is  o f the re la tion  betw een VCs' know ledge 

and ven tu re  p e rfo rm ance  w ith v iew  to d iffe ren t rounds. W h ils t we run, in 

F lypothesis  3a, add it io n a l ana ly ses  to exam ine  poss ib le  d iffe ren ce s  in th is
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re la tion when look ing  at the know ledge o f the VCs in firs t rounds on ly vs. the 

know ledge of the VCs in la te r rounds, in the con text o f H ypothesis  3b, we on ly 

look at the know ledge o f the VCs in first rounds.289

The second aspect concerns  the sam pling  period. As ou tlined before, the right- 

censo r in g  o f ou r d e p en d en t v a r ia b le s  m eans th a t fo r  th e  exam in a tio n  of 

Hypothesis 3a we have to restrict our sam ple to those ventu res that have been 

founded before 1994 (i.e. at least 10 years before our sam pling  period ends in 

March 2003).

By contrast, for the exam ina tion  o f Hypothes is  3b, the r igh t-censo ring  o f the 

dependen t va riab le  does not invo lve  any restr ic tion s  on the sam p ling  period, 

because  the  em p loyed  ana ly t ica l m ethod , i.e. the  Cox hazard  ra te  m ode l, 

explic itly accom m odates fo r th is aspect.

However, to m ake the find ings  from  our two hypotheses com parab le  at least to 

som e extent, we exam ine  H ypothesis  3b not on ly fo r the full sam p le  com pris ing  

all ventures, but a lso  fo r  the sam p le  com pris ing  on ly  those  ven tu res  founded 

before 1994.

H.IV.2.C) Overview over the analytical approaches

Tab le  H - l  p rov ides an overv iew  over the un its o f ana lys is  and variab les fo r our 

exam inations of Hypotheses 3a and 3b.

289 Consequently, from our examination of Hypothesis 3b, we can, if at all, only make conclusions 
regarding the relation between the knowledge of a venture's first round VCs (and the 
market/contextual situation at the time of a venture's first round) and its 'time-to-IPO'.
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H.V. Results

Th is section describes the resu lts o f our ana lyses o f both Hypotheses 3a and 3b 

-  where the fo rm er is in the focus of our interest, wh ilst the la tter m ain ly  serves 

to relate our find ings to those of previous studies.

H.V.l. Descriptive statistics

In the fo llow ing , we p rov id e  an ove rv iew  over the  sum m ary  s ta t is t ic s  and 

correlations.

Summary statistics

Tab le  H-2 show s the sum m ary  s ta tis tics  for the variab les used fo r exam in ing  

Hypothesis  3a tha t is based on the 'co re  sam p le ' o f ven tu res  founded  before 

1994. W ith v iew  to th is  sam p le , Tab le  H-2 fu rthe r d iffe ren tia te s  betw een  all 

ventures (co lum ns 1-5), those ventu res that did not go pub lic  until March 2003 

(co lum ns 6-8), and those ventures that went public any tim e before March 2003 

(co lum ns 9-11). Furtherm ore , it a lso show s the resu lts o f a t-te s t o f the mean 

va lues for the non-pub lic  and the pub lic ventures (co lum ns 12-13). In addition, 

the last five co lum ns o f Tab le  H-2 show  the descrip tive  s ta tis tics  o f the sam ple 

used for exam in ing Hypothes is  3b that is based on the 'fu ll sam p le ' o f ventures 

founded until March 2003.

^INSERT TABLE H-2 HERE *

A num ber o f observations are noteworthy in Tab le H-2.

W e begin w ith  a focus  on the  'co re  sam p le ', and here w ith  a focus  on the 

d ifferences between the non-pub lic  vs. the public ventures (co lum ns 12-13).

Here, it should be noted w ith view  to the theoretica l variab les (lines 1-36) that 

the VCs' (if not specified  further, 'VC s ' refer to all VC s/synd ica tes and lead VCs) 

average age, non-b io tech , and to ta l-experience  never d iffe r s ign ifican tly  fo r the 

n on -pu b lic  and the  p u b lic  v en tu re s . The  V C s ' ave rag e  b io te ch -su b se c to r  

expertise , by contrast, is a lw ays h igher fo r the pub lic than fo r the  non-pub lic  

ventures. S im ilarly, a lso the VCs' general biotech expertise and the VCs' biotech- 

stage expe rtise  a re  a lm os t a lw ays (w ith  one excep tion  each) h ighe r fo r the 

public than for the non-pub lic ventures.

But a lso  w ith  v iew  to the  con tro l v a r ia b le s  ( lin e s  37 -52 ) a n um be r of 

ob se rva tion s  seem  no tew orthy . For in stance , the  am oun ts  rece ived  by the 

ventures, e ithe r in the ir first rounds on ly or until the ir last round/IPO  (lines 37-
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38), do not seem  to d iffe r fo r the pub lic vs. the non-pub lic  ventures. The two 

types o f ven tu res  d iffe r though  in that the pub lic  ven tu res  rece ive the ir first 

round of fund ing earlie r (w ith an average age o f 2.13 years) than the non-public 

ventures (w ith an average age o f 3.77 years) (line 55). Furtherm ore, they also 

d iffer in that pub lic ventures are clearly m ore frequent in the US than outside the 

US (line 39). F ina lly  a lso the average va lues fo r the (annual changes in the) 

con te x t-re la ted  con tro l v a riab le s  seem  no tew orthy . Flere, seve ra l va riab les  

referring to the con tex t at the tim e of first rounds seem  to con trad ict the idea 

tha t 'h o tte r m arke t cond itions ' lead to investm ents in ven tu res  w ith a poorer 

prospect. F lowever the variab les referring to the con text at the tim e of the last 

round/IPO  cou ld  su p p o rt the idea tha t 'h o tte r  m arke ts ' enhance  ven tu res ' 

chances o f going pub lic, particu larly  if the 'w indow  o f opportun ity  opens w idely 

(line 49).

Turn ing  now to a com parison  o f the 'co re  sam p le ' and the 'fu ll sam ple ', it is 

ev ident that the fo rm er (colum n 5) is less than half the size o f the latter (colum n 

18). In o th e r w ords, betw een  1994 and March 2003, abou t 1,000 add itiona l 

biotech ventures received venture capital for the first time.

W hen look ing  at the  m ean va lues of the va riab les  in the  tw o sam ples several 

aspects are a lso notew orthy  (co lum ns 1 and 14). For instance, w ith view  to the 

d iffe ren t theo re tica l va riab les  (lines 1-36) the tw o sam p les d iffe r su rp ris ing ly  

little. W h ilst there  are som e varia tions between the 'co re ' and the 'fu ll sam ple', 

the average know ledge of the VCs has apparently  not changed m uch -  a lthough 

the VCs in the full sam p le  had 10 m ore years to build  up th e ir  know ledge. In 

severa l cases the average  know ledge o f the VCs in the 'fu ll sam p le ' even is in 

fa ct low er than  tha t o f the VCs in the 'co re  sam p le '. The  m ost p laus ib le  

exp lanation  fo r th is is that, from  1994 to 2003, m any new and inexperienced 

VCs en tered the  m arke t and pushed down the average experience  o f the VCs 

who a lre ady  w ere  in bus iness  in the 'co re  sam p le '. T h is  a sse rtion  is a lso 

supported by the fact tha t the average age o f the VCs (as one o f our proxies for 

VCs' know ledge) is a lm ost unchanged between the 'co re ' and the 'fu ll sam ple ' -  

which cou ld  be due to ever m ore young, inexperienced  VCs entering  the arena 

and/or ever m ore old, experienced  VCs leav ing in the tim e period covered by 

core sam p le  (until 1993) to the tim e period covered by the full sam ple (until 

2003). A n o th e r in te resting  observa tion  is the fa ct tha t the average  am ount 

rece ived by ven tu res  in th e ir  firs t round (line 37) is m uch h igher in the 'fu ll 

sam p le ' ($4 .86M io ) than  in the 'co re  sam p le ' ($3 .05M io) -  w h ils t the total 

am ount rece ived by ventures until the tim e of the ir last round or IPO (line 38) 

has on ly m arg ina lly  increased. It is also interesting tha t the age o f the ventures
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rece iv ing first rounds (line 55) show s a decrease from  the 'co re  sam p le ' (3.00 

years) to the 'fu ll sam p le ' (2.61 years). Toge the r th is  cou ld  ind ica te  that, on 

average, VCs over the past 10 years becam e m ore w illing to invest la rger sum s 

in r isk ie r  v en tu re s . A t the  sam e tim e, the ave rage  leng th  o f f irs t  round 

investm ents (line 42) sends am b iguous signals. Th is variab le  decreases from  the 

'core  sam p le ' to the 'fu ll sam p le ' by abou t 3 m onths. Th is  cou ld  e ithe r ind icate  

that VCs invest m ore m oney in first rounds but keep the investm ents at a tighter 

leash, or it could ind ica te  that VCs invest m ore m oney m ore often -  supporting  

the idea o f an increasing  'feed ing  frenzy ' during the late 1990s. However, s ince 

we d on 't know  fo r ce rta in  w h e th e r the v en tu re s ' c a sh -b u rn -ra te s / fu n d in g -  

requ irem ents have changed during that period, we cannot draw  any conclus ions 

in th is context. F inally , it shou ld  be noted that the proportion  o f US investm ents 

(line 39) d rops v is ib ly  from  the  'co re  sam p le ' (.84) to the 'fu ll sam p le ' (.63), 

reflecting the increasing  in ternationa liza tion  o f the VC industry  over the past 10 

years.

Correlations

Tab le H-3 shows the co rre la tions of the variab les in the 'core  sam p le ' o f ventures 

founded before 1994.

* INSERT TABLE H-3 HERE *

From th is Tab le  is im m ed ia te ly  obv ious that by far the h ighest co rre la tions ex ist 

between our theore tica l va riab les  (lines/co lum ns 1-36), ju stify ing  ou r approach  

o f exam in ing the e ffects  o f these  variab les in para lle l m odels. W ith v iew  to the 

theoretica l variab les, ano the r in teresting  observation  concerns the fact tha t VCs' 

age (our add itiona l th eo re tica l variab le) obv ious ly  is m uch less co rre la ted  w ith 

the other (m ain) theo re tica l va riab les  than the la tte r are co rre la ted  w ith each 

other.

Th is suggests tha t age m ay well be m easuring som eth ing e lse  than investm ent 

experience. W ith a v iew  to the m ain theoretica l variab les, the co rre la tions  also 

ind icate that there  are tw o blocks o f variables: on the one hand, non-b iotech  and 

total experience , and, on the o ther hand, b iotech, b io tech-stage, and b iotech- 

subsector expertise.

Another observation  from  Tab le  H-3 concerns the high co rre la tions betw een  the 

context-re la ted  contro l va riab les  both at the tim e o f the first rounds and at the 

tim e o f the last rounds/IPO s. How ever, tests  for m u lt ico llin ea rity  suggest no
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s ign ifican t p rob lem s aris ing from  th is fa c t.291 The re fo re , fo r H ypothesis  3a, we 

s im u ltaneous ly  inc luded  both sets o f con tex t-re la ted  con tro l va riab les  in our 

analysis.

H.V.2. Regression results

In the fo llow ing  we present the resu lts from  the log istic  regress ion  m odels for 

Hypothesis 3a and the Cox hazard rate m odels for Hypothesis 3b.

H .V .2 .a )  H y p o th e s is  3a -  'P ro b a b il ity  o f  an IPO '

We begin w ith Hypothesis  3a (in), which predicted the know ledge of VCs in first 

rounds to be m ore s trong ly  re la ted  w ith ven tu re  pe rfo rm ance  than in later 

rounds. W h ils t the average  VC experience  m ay be less in the firs t round, the 

im pact o f th is  know ledge shou ld  be critica l in the early  rounds o f a venture 's  

ex istence  to enab le  h im  to see through the fog o f uncerta in ty  and asym m etric  

inform ation w ith which the venture presents the VC at that first round.

Exam in ing  th is  em p ir ica lly , how ever, requ ires  o f cou rse  th a t ven tu res  have 

rece ived at least tw o rounds o f fund ing .292 But as m entioned  above, focussing 

on ly on such ventures both reduces the sam ple size and may bias the find ings -  

for exam ple, ventu res that have received two or m ore rounds o f funding may be 

'm ore  su cce ss fu l' than  those  rece iv ing  on ly  one. The re fo re , in the fo llow ing , 

w h ilst we focus on the find ings from  our ana lys is  o f those  ventu res that have 

rece ived two or m ore rounds of funding ('core sam ple ') (see Tab le  H-4) we also 

check the robustness o f the find ings by running add itiona l ana lyses that include 

all ventures, regard less o f how m any rounds o f fund ing rece ived ('full sam ple'). 

The  la tte r ana ly s is  is b rie fly  sum m arized  in the last parag raph  o f the curren t 

section (see a lso Tab le  H -5).293

Based on the  s tru ctu re  o f ou r Hypothes is  3a (i-iii), we p resen t the find ings 

fo llow ing the sequence of Panels in Tab le H-4:

* INSERT TABLE H-4, PANEL A, HERE *

291 Furthermore, in unreported analyses where only individual context-related control variables were 

included, we ended up with essentially the same findings.

292 This is also true of one of the control variables, namely the ventures' first round length.

293 It should further be mentioned that whilst our main interest is on proxies for VCs'/syndicates' 

a v e r a g e  knowledge, in additional unreported analyses we also examine VCs'/syndicates' c u m u la t iv e  

knowledge (but in first rounds only), and obtain qualitatively similar results.
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W ith a v iew  to the  base lin e  m odel show n in Tab le  H-4 Panel A, ne ithe r the 

amount received in the first round nor the overall amount received by ventures 

(co lum ns 1 and 2) are s ign ifican tly  related to the ventures' p robab ility  o f an IPO. 

By con trast, if a ven tu re  rece ived  its first round at an early stage in its 

deve lopm en t (s ta rt-up -/seed -/ea r ly -s tage ; co lum n 3) its p robab ility  o f going 

public is s ign ifican tly  h igher.294 Thus, the amount o f VC fund ing is (surpris ing ly) 

irre levant to success but the tim ing o f it (w hether rece ived at an early  stage or 

later) is im portant.

W hether the  in ve s tm en t w as done in the US a lso  m atters: the va riab le  US 

ventures (co lum n 4) is s ign ifican tly  pos itive  ind icating  that US based ventures 

funded by VCs are m ore likely to go to IPO than the ir non-US peers.295

The variab le  syndication of first round (colum n 5) is a lw ays negative ly  re lated to 

the ventures' p robab ility  o f going public, but s ign ifican tly  on ly in the full baseline 

model (colum n 9).

A longer tim e to the second round o f fund ing (g iven the occu rrence  o f the first) 

represented by a la rger va lue o f the variab le  first round length (co lum n 6) has a 

negative im pact on the p robab ility  o f its going public.

None o f the contextual control variables for the time of the ventures' first round 

(colum n 7) is s ign ifican tly  related to the ir probability  o f an IPO.

However, som e o f the  contextual control variables for the time of the ventures' 

last round/IPO are s ign ifican tly  and positive ly  related to the ventu res' probab ility  

o f experienc ing  an IPO. Spec ifica lly , the m ore bu llish  the m arkets  (D JI), the 

m ore IPOs o f b io tech  ven tu res  occur, and the m ore b io tech  ven tu res  rece ive 

venture cap ita l in a g iven  yea r com pared  to the prev ious year the m ore likely 

ventures go pub lic in that year -  a lthough the DJI is no longer s ign ifican t in the 

full baseline model.

294 There are a number of possible explanations for this finding but one attractive interpretation 
seems to be that in a highly competitive market (as high tech is) venture capital venture capital 
provided at an early stage in the company's history offers a First Mover advantage to the recipient. 
There are several examples that can be adduced in support of this interpretation. Another is simply 
the theory of mistakes and learning (Jovanovic, 1982; Cressy, 2004b). These theories argue that 
entering business is a learning experiment in which costly mistakes are made. The larger the initial 
resources the greater the probability of surviving the initial period when mistakes and learning are 
critical.

295 This finding should be interpreted with caution since the vast majority of ventures, about 84%, in 
our sample come from the U.S..
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Finally, it shou ld  be noted that the model ch i-square  o f the full base line model 

suggests a h igh ly  s ign ifican t im provem ent over the constan t-on ly  model but the 

overa ll e xp lana to ry  pow er of the m odel is 13% (RCs2) or 17% (R N2). And it 

shou ld  a lso  be noted that the s ing le  la rgest con tr ibu tion  to the exp lana to ry  

power of the base line model com es from the context-re la ted  contro l variab les for 

the tim e o f the ven tu res ' last round/IPO , fo llow ed at a d istance by the length of 

the ventu res' first round. In other words, so far it seem s that the b iggest driver 

o f success o f a ven tu re  is what is going on in the econom y or subsecto r rather 

than the facto rs  assoc ia ted  w ith the com pany or the VC. However, we have yet 

to introduce the role o f VC experience into the equation.

* INSERT TABLE H-4, PANEL B, HERE *

Build ing on the base line  m odel, Panel B in Tab le  H-4 prov ides an overv iew  over 

the  re la tion  be tw een  V C s ' know ledge  (averaged  ove r all rounds) and the 

venture 's p robab ility  o f going public; and Panels B-I and B-II fu rther d ifferentia te 

between all V C s/synd ica tes  investing  in the ventu re  (Panel B-I) and the lead 

VCs' only (Panel B-II).

S tarting  w ith Panel B-I, the re  is a s ig n ifican t and pos itive  re la tion  between 

VC s '/synd ica tes ' know ledge in total and the ventu res' p robab ility  o f going public 

on ly  fo r  th e  b io te ch -su b se c to r  expe rtise  (co lum n 6). The  o th e r know ledge 

proxies p lay no role in perform ance. By contrast, as Panel B-II shows, there is a 

s ign ifican t and pos itive  re la tion between the lead VCs' b iotech, b io tech-stage, 

and b io tech -subsec to r expertise  and the ven tu res ' p robab ility  o f going public. 

Moreover, th is re lation is stronger for the last two know ledge proxies, which are 

bette r m atched to the venture  under cons ide ra tion . W e note that ne ither the 

synd icates '/ lead  VCs' age, the ir non-biotech experience or the ir total experience 

is s ign ifican t in th is con text.296 Additiona l ev idence for the superiority  o f precisely 

m atched  expe r ie n ce  in cu rren t investm en t p e rfo rm ance  is re ite ra ted  in the 

H osm er and Lem eshow  tes ts  p resented  in the tab le . T he se  show  that the 

observed  data are not d iffe ren t from  the p red icted  data in the m ode ls using 

b io tech/spec ific  know ledge proxies, wh ilst they are d iffe ren t in the m odels using 

the  m ore  g e n e ra l/u n sp e c if ic  k now ledge  p ro x ie s . F in a lly , b io te ch /sp e c if ic  

know ledge  p rox ie s  enhance  the  exp lana to ry  pow er o f th e  m ode l over the

296 This trend is also reflected in the block chi-squares, which are only significant for all 
biotech/specific knowledge proxies but the syndicates' biotech expertise.
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base line that now  exp la in s  15% (RCs2) and 19% (RN2 ) o f the va riance  in IPO 

perform ance respective ly .297

* INSERT TABLE H-4, PANEL C, HERE *

Panel C focuses exc lu s ive ly  on the know ledge o f first-round synd ica tes (C-I) and 

lead VCs (C-II). Contrary  to the above analysis across all rounds, the firs t round 

synd icates ' b io tech-stage  expertise  (C-I, co lum n 5) is s ign ifican tly  and positive ly  

re lated to the ven tu re 's  p robab ility  o f going to IPO. The firs t round lead VCs' 

b iotech expertise  (C-II, co lum n 4) however, drops out. As such, w ith v iew  to 

both the synd ica tes ' and the lead VCs in first rounds, on ly the two m ost specific  

proxies for th e ir  know ledge -  b io tech-stage  and b io tech -sub-secto r expertise  -  

are pos it ive ly  and s ig n if ica n t ly  re la ted  to the ven tu res ' p ro bab ility  o f going 

public; and both p rox ies show  a s im ila r strength  o f re la tion  to the dependen t 

variab le. At the sam e tim e, it m ight be noted that the H osm er and Lem eshow  

test suggests  tha t the observed  data are not s ign ifican tly  d iffe ren t from  the 

predicted data in all m ode ls except the last one that uses the lead VCs' b iotech- 

sub-sector expertise . F inally , b io tech/spec ific  know ledge prox ies add m arg ina lly  

to the exp lanatory  pow er over the baseline model, w ith m axim um  va lues for the 

Res2 and the RN2 o f 14% and 18%. How ever, it shou ld  be reca lled  tha t the 

average know ledge o f VCs in first round is substantia lly  sm a lle r than tha t o f the 

VCs in later rounds.

* INSERT TABLE H-4, PANEL D, HERE *

Panel D, fina lly , looks at the average know ledge o f later rounds synd ica tes (D-I) 

and lead  V C s ' (D -II) . C om p a red  to the  k n ow led g e  o f th e  f ir s t  round  

synd icates '/ lead  VCs' (Panel C), when looking at the average know ledge o f later 

round synd ica tes '/ lead  VCs', the  average b iotech  expertise  (co lum ns 4, in D-I 

and D-II) is s ig n ifican tly  and pos itive ly  re la ted to the ven tu res ' p robab ility  o f 

going public. All th ree m ore specific  prox ies for la ter round synd ica tes '/ lead  VCs' 

know ledge -  b io tech -, b io tech -s tage , and b io te ch -sub -sec to r expe rtise  - are 

again s ign ifican tly  and pos itive ly  re lated to the dependen t va riab le  - w h ils t the 

th ree less specific  p rox ies fo r the synd ica tes '/ lead  VCs' know ledge -  age, n on -

b iotech experience , and tota l experience  -  rem ain ins ign ificant. Th is  is desp ite  

the fact tha t H osm er and Lem eshow  test shows a s ig n ifican t dev ia tion  o f the

297 These Figures for R-square may seem small until one realises that some of the models presented 
in the literature have R-squareds of around 5%, much smaller than our models.
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observed data to the p red icted  data on ly in case o f the la ter round lead VCs' 

b io tech  and b io te ch -s ta g e  expe rtise  but not in case  o f any o f the o th e r 

know ledge prox ies. The  exp lanatory  power, o f the 'b est' m ode ls in Panel D is 

s ligh tly  h igher than tha t o f the base line  m odel, w ith m axim um  values for the 

Res2 and the RN2 now rising to 16% and 21% respectively.

When com paring  the find ings in Panel C and D (w ith v iew  to our Hypothesis 3a 

(iii)), it is d iff icu lt  to de te rm ine  which, if any, kind o f know ledge  is m ore 

im portant, i.e. know ledge of the first round synd icates versus lead VCs or that of 

the later rounds synd icates versus lead VCs. W hen looking at the log-probab ility  

and the b lock  ch i-squares, one m ight argue tha t the re  is a s ligh tly  stronger 

exp lanatory  pow er o f the m odels looking at the first round synd icates '/ lead VCs' 

know ledge. However, when looking at the size and s ign ificance of the coeffic ients 

for the ind iv idua l know ledge  proxies, one m ight a rgue  tha t the la ter rounds 

syn d ica te s / lead  V C s ' know ledge  show s a s tron ge r re la tion  to the ven tu res ' 

p robab ility  o f going public. Th is assertion is a lso supported  by the fact that the 

synd ica tes '/ lead  VCs' b iotech expertise  is s ign ifican tly  re lated to the dependent 

variab le in case o f the later round know ledge ana lys is  but not in case of the first 

round know ledge ana lys is. Furtherm ore, o f all m ode ls exam ined  in Panels A-D, 

the average b io tech-sub-secto r expertise  o f the lead VCs in la ter rounds shows 

the strongest relation to the ventures' probability of experiencing an IPO.

Therefore, overall, there might be a slightly stronger relation between the later 

rounds syndicates'/lead VCs' average knowledge and the ventures' probability of 

going public than between the knowledge the first rounds syndicates'/lead VCs' 

average knowledge and the ventures' probability of going public.

* INSERT TABLE H-5 HERE *

Finally, w ithout going into detail, the reader is referred to Tab le  H-5, which, by 

contrast w ith the prev ious Tab le H-4, uses the full sample of ventures founded 

before 1994, regardless of how many rounds of venture capital each has 

received (N=approx. 400).

As m entioned  be fore , the  ana ly s is  shown in Tab le  H-5 se rves m ain ly  as a 

robustness check fo r the find ings of Tab le  H-4 obta ined from  the sm alle r sam ple 

o f ven tu re s  re ce iv ing  at least tw o rounds o f fund ing  (N = approx. 300). 

A lthough , as ou tlined  above, the sm a lle r sam p le  m ight in p rin c ip le  in troduce 

bias, the find ings regard ing  the theoretica l variab les are in fact qu ite s im ilar in 

Tab les H-4 and H-5.
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Specifica lly , when look ing  at all ven tu res  regard less o f the num ber o f rounds 

rece ived, the average  know ledge of all synd ica tes/lead  VCs is s ign ifican tly  and 

pos itive ly  re la ted  to all th ree  spe c ific  know ledge prox ies -  b io tech , b io tech- 

stage , and b io te ch -s u b -se c to r  e x p e rt ise  -  bu t no t to  th e  m ore  gene ra l 

know ledge p rox ies  -  age, non -b io te ch  experience , and to ta l experience . So, 

when com paring  T ab le  H-4 Panel B and Tab le  H-5 Panel A w ith v iew  to the 

syndicate knowledge versus the lead VCs knowledge (when both averaged  over 

all rounds), the m ain  d iffe ren ce  is tha t in the la rger sam p le  (Tab le  H-5) the 

synd ica tes ' average  b io tech  and b io tech-stage  expertise  (co lum ns 4 and 5) is 

s ign ifican tly  and pos itive ly  re lated to the ventu res ' p robab ility  o f go ing  to IPO, 

w hereas the re  is no s ig n if ica n t re la tion  in the  sm a lle r  sam p le  (Tab le  H-4). 

S im ilarly, when com paring  the average know ledge of first round synd icates/lead  

VCs in Tab le  H-4 (Panel C) and Tab le  H-5 (Panel B), the resu lts  are qu ite close. 

The main d iffe rence  here is tha t in the larger sam ple (Table H-5, co lum n 4) the 

firs t round synd ica te s ' a verage  b io tech  expertise  is pos itive ly  and s ign ifican tly  

re lated to the ven tu res ' p robab ility  o f going pub lic, but not so in case  o f the 

sm aller sam ple.

Overa ll, how ever the fin d ings  obta ined from  the larger sam p le  seem  to m irro r 

closely those o f the sm a lle r sam ple. Th is is a lso reflected in exp lana to ry  powers 

of the m odels using the d iffe ren t sam ples, where - depend ing  on the know ledge 

proxies used -  the va lues fo r the RCs2 range from  12% to 16% for the sm alle r 

sam ple and from  13% to 15% for the larger sam ple; and the va lues fo r the RN2 

range from  17% to 21%  fo r the sm a lle r sam ple and from  17% to 20%  for the 

larger sample.

H.V.2.b) Hypothesis 3b - 'Time to IPO'

In the fo llow ing , we b rie fly  report the resu lts fo r our add itiona l H ypothes is  3b, 

wh ich  exam ines the d e te rm in an ts  o f a ven tu re 's  t im e-to -IPO . As m entioned  

before  th is  H ypo thes is  is not ou r p rim ary  focus o f in te re s t but is a im ed at 

relating our find ings  -  pa rticu la r ly  those regard ing the theoretica l variab les - to 

the literature. Th is  lite ra tu re  has p redom inantly  exam ined  the de te rm inan ts  o f 

ventures' t im e-to -IPO .298/ 299

298 Hypothesis 3b is not the primary focus of interest because, as explained before, we feel that the 
ventures' 'probability of experiencing an IPO' (see Hypothesis 3a) is a more suitable proxy for 
venture performance than the ventures' 'time-to-IPO', which is arguably biased because it focuses on 
those ventures only that ultimately go public.
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As a lso a lready exp la ined  above, one o f the advantages o f the Cox regression 

m odels is that they -  by contrast with log istic regression m odels - accom m odate 

r igh t-censoring  o f data. As a consequence, and by con trast w ith the analysis o f 

Hypothesis  3a, in the ana lys is  o f Hypothesis 3b we can use the full sam ple of 

ventures founded before the end of the sam pling period (March 2003). Panel A 

in Tab le  H-6 re fers  to th is  fu ll sam ple. How ever, to re la te  ou r fin d ings  fo r 

Hypothesis 3b to those of Hypothesis 3a, we run add itiona l ana lyses using the 

sam e sam p le  as for Hypothesis  3a, i.e. those ventures that have been founded 

before 1994 (see Tab le H-6, Panel B for the results o f th is analysis).

W ith respect to the in terpretation  of Tab le  H-6, it shou ld  be noted that because 

we coded the 'IPO  even t' as '1 ' and the 'no IPO event' (censored observation) as 

'O', exponentia ted  beta coeffic ients ('odds ratios') sm a lle r/g rea ter than 1 indicate 

longe r/sho rte r tim e to IPO; or, in other words, a sm a lle r odds ratio ind icates a 

sm a lle r p robab ility  (reduced  hazard) o f experienc ing  an IPO in the next tim e 

period, w h ils t a la rge r odds ratio ind ica tes  a g rea te r p robab ility  (increased  

hazard) o f experienc ing  an IPO in the next tim e period fo r the ventures that are 

'at risk' o f experiencing  an IPO.

In the fo llow ing , we describe  the find ings illustrated  in Tab le  H-6 Panels A-I-III 

based on the full sam ple of ventures founded before March 2003.

* INSERT TABLE H-6, PANELS A-I-III, HERE *

Starting w ith the contro l variab les in the base line m odel (Panel A-I), colum n 1 

suggests that the ven tu res ' 'first round amount1 is not s ign ifican tly  re lated to 

tim e-to -IPO  (a lthough  it is s ign ifican tly  re la ted to a sho rte r tim e-to -IPO  in all 

sub sequen t m ode ls). The  oppos ite  is true fo r the dum m y va riab le  ind icating  

w hether a ven tu re  has rece ived its ' first round at an early stage' (start-up- 

/seed-/early -stage ') (co lum n 2). Taken alone, th is variab le  is h igh ly sign ificantly  

re la ted  to a sho rte r tim e-to -IPO , but in all sub sequen t m ode ls  tha t inc lude 

add itiona l v a r ia b le s  the re la tion  to the dependen t d isappea rs . The  dum m y 

variab le  for 'US ventures' (colum n 3), by contrast, is h igh ly  s ign ifican tly  related 

to a sho rte r t im e -to -IPO  th rou ghou t all m ode ls; and it is the  s ing le  m ost 

im po rtan t va ria b le  o f all the  va riab les  exam ined . M ore am b iguous  are the 

find ings fo r the context-related control variables at the time of the ventures' first 299

299 At the same time it should also be mentioned again that our examination of Hypothesis 3b differs 
from that of Hypothesis 3a in that we only examine theoretical variables - and control for contextual 
variables - that are related to the ventures' first rounds.
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round (colum n 4): the changes com pared to the previous year in both the 'Dow  

Jones Industria l Index ' and the 'num ber of b iotech ventu res rece iv ing  venture 

cap ita l' are s ign ifican tly  re la ted  to a shorter tim e-to-IPO ; the annual change in 

both the 'num ber o f IPOs by b io tech  ven tu res ' and the 'to ta l ven tu re  cap ita l 

ra ised ' are not s ign ifican tly  re la ted to tim e-to-IPO ; and a h igher annual grow th 

in the num ber o f VCs prov id ing  ventu re  capita l increases t im e-to -IPO , perhaps 

as com petition  betw een  VCs in tens ifies . Those  resu lts  fo r  the  con tex t-re la ted  

control variab les in the base line  m odel, furtherm ore, do not change in any o f the 

other m odels that a lso inc lude the theoretica l variab les. W ith view  to the overall 

model param eters, it should be noted that the exp lanatory pow er even o f the full 

baseline model is rather lim ited w ith a 'R2' o f about 4.1% .

Turn ing  now to Panel A -II in Tab le  H-6 that illu s tra tes  the f in d ing s  fo r  the 

d iffe ren t p rox ies fo r the know ledge  o f the firs t round syndicates, on ly  one of 

those  th eo re tica l v a riab le s , the  syn d ica te s ' 'b io te ch -su b -se c to r  e xp e rt ise ' is 

s ign ifican tly  re lated to a shorte r tim e-to-IPO . But the add ition  o f th is variab le  to 

the base line  m ode l on ly  m arg ina lly  increases the 'R 2' to abou t 4 .4% . A lm ost 

identical resu lts are ob ta ined  when looking at the know ledge o f the lead VCs in 

first rounds on ly (Panel A-III).

F inally , as m entioned  before, we a lso run the above-described  ana lys is  on the 

sam e -  sm a lle r - sam p le  a lready used for the exam ination  o f Hypothesis  3a, i.e. 

on those  ven tu res  founded  be fo re  1994 .300 The resu lts  o f th is  an a ly s is  are 

illustrated in Tab le  H-6 Panels B-I-III.

* INSERT TABLE H-6, PANELS B-I-III, HERE *

Looking at the base line m odel fo r the sm alle r sam ple in Panel B-I and com paring 

it w ith that fo r the la rger sam p le  in Panel A-I, one finds that the main d ifference 

lies in the con text-re la ted  contro l variab les, o f which none is s ign ifican tly  related 

to the tim e-to-IPO  in the sm a lle r sam ple.

Add itional d ifferences between the contro l variab les in the sm a lle r and the larger 

sam p le  becom e ev id e n t w hen  look ing  at the m ode ls  th a t a lso  in c lude  the 

theoretica l variab les (Pane ls B-II and B-III).

By contrast w ith the larger sam ple, the 'am ount received by a venture  in the first 

round ' is never s ign ifican tly  re la ted  to the ventures tim e-to -IPO  in the  sm a lle r

300 However, because our sample now again includes all ventures founded before 1994, regardless of 
how many rounds of funding they have received, it Is closest to the sample we have used for our 
additional examination in the context of Hypothesis 3a (Table H-5).
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sam ple, w h ilst the dum m y variab le indicating that the v e n tu re s '' first round took 

p lace in an s ta rt-u p -/seed -/ea r ly -s ta g e ' is s ig n ifican tly  re la ted  to a sho rte r 

ro u n d - len g th  in m ost o f th e  m ode ls  in the  sm a lle r  sam p le  (bu t w asn 't 

s ign ificantly  related in the larger sample).

W ith view  to the theoretica l variab les (Panels B-II and B-III), fina lly , the sm aller 

sam ple show s m ore, and m ore s ign ifican t re la tions between the proxies for both 

the synd ica tes ' and the lead VCs' know ledge in first rounds and tim e-to-IPO  than 

the larger sam ple.

Specifica lly , in the sm a lle r sam ple not on ly is the synd ica tes ' b io tech-sub-sector 

expertise s ign ifican tly  related to a shorter tim e-to-IPO  but also the ir b iotech- and 

b io te ch -s tage  exp e rt ise  (Pane l B-II); and a lso  the  lead V C s ' b io tech -s tage  

expertise  now  is s ign ifican tly  related to a shorte r tim e-to -IPO  - in add ition  to 

th e ir  b io te ch -sub -sec to r expertise  a lready s ig n ifican t in the la rger sam p le .301 

W ith view to the overa ll model param eters, finally, it seem s that the exp lanatory 

pow er o f the m ode ls based on the sm alle r sam p le  is m arg ina lly  greater (max. 

'R 2' ca. 6.4% ) than that o f the m odels based on the larger sam ple (max. 'R 2' ca. 

4.5% ).

H.VI. Summary and discussion

In th is section  we sum m arize  and d iscuss ou r find ings, firs t in the light o f the 

hypotheses and then in the light o f the ex isting  lite ratu re . Furtherm ore , at the 

end o f th is  section , we a lso  h igh ligh t severa l lim ita tion s  o f ou r study to be 

addressed in fu ture research.

For th is  purpose, we focus on the find ings from  our m ain ana lyses, since the 

find ings from  our various additional analyses were qua litative ly  very sim ilar.

H. VI. 1. Findings in the light of the hypotheses

Hypotheses 3a

Sum m ariz ing  the above find ings, we find support for the main part of Hypothesis 

3a\ there  is a pos itive  and s ign ifican t re la tion  betw een VC  s' know ledge and a 

venture 's p robab ility  o f reach ing an IPO (when VCs' know ledge is averaged over 

all rounds received by the venture).

301 It should also be mentioned that those results mirror closely the results we obtained In our 
examination of Hypothesis 3a (Table H-4, Panel B), where found the same pattern in the relation 
between the first rounds syndicates'/lead VCs' knowledge and the ventures' probability of 
experiencing an IPO.
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We also find support for two o f the three specifications (i)-(iii) o f Hypothesis 3a:

Im portantly, we find support for part (/') of Hypothesis 3a: the pos itive  re lation 

betw een V C s ' know ledge  and a ven tu re 's  p robab ility  o f go ing  pub lic  is m ore 

p ronounced  the  be tte r m atched  is the VCs' know ledge to the ven tu re  under 

consideration . More specifica lly , there is only a s ign ifican t re la tion betw een VCs' 

specific  b iotech expertise  and ventu re  perform ance, but not fo r VC s ' age, non -

biotech, or total experience.

We find also support for part (//) of Hypothesis 3a: the re lation between the VCs' 

know ledge and a ventu re 's  p robab ility  o f going pub lic is m ore pronounced for the 

average lead VCs' know ledge than for the average synd icates ' know ledge.302

However, we find no support for part (Hi) of Hypothesis 3a: the re la tion between 

the VCs' know ledge  and the ven tu res ' p robab ility  o f go ing  pub lic  is not m ore 

pronounced for firs t rounds. If anyth ing, the know ledge o f VCs -  both synd icates 

and lead VCs -  seem s m arg ina lly  m ore related to ven tu res ' perfo rm ance when 

looking at later rounds than when looking at first rounds.

Th is  cou ld  be an ind ica tion  tha t VCs not on ly  use th e ir  know ledge  to 'p ick ' 

w inn ing  ven tu res  (fo r th is  pu rpose  th e ir  know ledge in firs t rounds m ight be 

particu larly im portant) but a lso to 'bu ild ' w inning ventures over time.

Here it is also notew orthy  that we find a stronger relation between the lead VCs' 

know ledge and ven tu re  perfo rm ance  than betw een the synd ica tes ' know ledge 

and ventu re  pe rfo rm ance  (see H3ii above) on ly when look ing  at the average 

know ledge o f the lead VCs and synd icates in all rounds and in later rounds o f the 

ventures.303

302 This can be seen when comparing, within each Panel (B-D), the coefficients for the knowledge 
proxies and the overall model parameters in the columns with identical numbers (e.g. columns 6 in 
Panel B-I and B-II). For instance, when looking at the average knowledge of VCs in all rounds (Panel 
B) a comparison of the corresponding proxies in Panel B-I and B-II shows that more of the proxies 
for the lead VCs' knowledge are significantly related to the ventures' probability of going public than 
of the proxies for the syndicates' knowledge. Also, the overall model parameters suggest a slightly 
greater explanatory power for the lead VCs' knowledge proxies than for the syndicates' knowledge 
proxies.

303 Specifically, a comparison of the corresponding models in Panel D-I and D-II shows that for both 
the syndicates and the lead VCs the same knowledge proxies are significantly related to the ventures' 
probability of experiencing an IPO. However, if anything, the size and significance levels of most 
coefficients for the knowledge proxies as well the overall model parameters might suggest a slightly 
stronger explanatory power of those models using the lead VCs' knowledge than of those using the 
syndicates' knowledge.
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However, when we on ly  look at the re la tion between the know ledge of VCs in 

first rounds and ven tu re  perform ance, we don 't find ind ica tions  fo r a stronger 

re lation between the first-round  lead VCs' know ledge and venture  perform ance 

than between the first round synd icates ' know ledge and venture perform ance. If 

anyth ing, we find the opposite. The average know ledge o f first round synd icates 

seem s m arg ina lly  s tronger related to venture  perfo rm ance than the know ledge 

o f the first round lead VCs.304

Thus, con tra ry  to ou r pred iction, synd icate  know ledge is m ore im portant than 

lead VC know ledge  in p red icting  w hether a ventu re  w ill go to IPO  when that 

know ledge is m easured at a venture 's first round.

On the o ther hand, when looking at the average know ledge of the VCs in later 

rounds there  is little  d ifference in the im portance o f synd ica tes ' ra ther than lead 

VCs' know ledge in IPO perform ance.

Th is  cou ld  sugges t that, pa rticu la r ly  in firs t rounds, synd ica te  m em bers, in 

add ition  to con tribu ting  to the financing o f the deal, con tr ibu te  know ledge over 

and above that o f the lead VC when engag ing w ith o ther VCs in the venture 's 

first round.

At th is  po int, how ever, it shou ld  a lso be m entioned  aga in  tha t the average 

know ledge o f VCs in first rounds is considerab ly  sm a lle r than that o f the VCs in 

later rounds.

F ina lly , it shou ld  be noted th a t a lthough  we find  ove ra ll suppo rt fo r our 

hypotheses 3a, we are aw are that our m ode ls have on ly  a lim ited p red ictive  

power. Specifica lly , even the 'best' m odels can expla in not m ore than about 20% 

o f the variab ility  in the ventu res ' like lihood to experience  an IPO, and even the 

'best' theore tica l va riab les on ly contribu te  very little  to the p red ictive  pow er of 

our m odels over and above the control variab les in the baseline model.

In th is context, it shou ld  also be noted that we find that the 'lion 's share ' o f the 

exp lanatory  pow er o f the m odels is taken by context-re la ted  contro l variab les in 

the equations estim ated , nam ely the annual changes in the num ber o f venture- 

cap ita l backed  b io tech  IPOs overa ll, and in the num ber o f b io tech  ventu res 

receiving venture capital.

304 A comparison of Panels C-I and C-II shows that, when only looking at first rounds, for both the 
syndicates and the lead VCs the same knowledge proxies are significantly related to the ventures' 
probability of experiencing an IPO. However, this time, the 'advantage' is rather on the syndicates' 
side, where the coefficients of the knowledge proxies are marginally larger and more significant, as 
are the overall model parameters.
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Th is  suggests  th a t m acro  fa cto rs , such as the  open ing  o f the 'w in dow  of 

opportun ity ' in the financia l m arkets and the perce ived 'ho tness ' o f the b iotech 

se c to r  have  a s tro n g e r  in f lu e n ce  on the lik e lih o od  o f b io te ch  v en tu re s  

experiencing an IPO than has the ir VCs' know ledge.

Hypotheses 3b

Sum m ariz ing  ou r f in d in g s  rega rd ing  the  t im e-to -IPO  fo r the  fu ll sam p le  of 

ventures founded before  2003 we find that for the main part Hypothesis 3b is 

supported by the data: V C s ' know ledge  is genera lly  pos it ive ly  re la ted  to the 

ventures' hazard o f an IPO or equ iva len tly  is negative ly  re lated to the venture 's 

tim e-to-IPO .

Furtherm ore , we a lso  find  support for part (/) of Hypothesis 3b\ th e  above 

re la tionsh ips are s ign ifican t on ly for one of the two very specific  prox ies for VCs' 

know ledge, nam ely b io tech-sub-sector expertise.

But we find no support for part (//) of Hypothesis 3: th e re  seem s to be no 

d iffe rence  in the im pact o f lead V C s ' know ledge over synd ica te  know ledge  in 

reducing tim e-to-IPO .

We also find inc identa lly , but im portantly , that, w h ilst the am ount o f firs t round 

and total fund ing has no im pact on the p robab ility  o f an IPO  (H3a), VC first- 

round fund ing  reduces the tim e-to -IPO  of b io tech  ven tu res  tha t are a lready 

destined for success (H3b).

The fact tha t VC  invo lvem en t m atte rs  in reach ing an IPO but fund ing  does not 

suggests  tha t the VC  is add ing  va lue  not on ly  by pecun ia ry  m eans but by 

provid ing access to resources which, if received early on in a ven tu res ' life leads 

to success.

Furtherm ore, we note tha t when com paring  the find ings o f the la rger sam p le  of 

all ventu res founded  be fore  M arch 2003 to those from  the sm a lle r sam p le  of 

ventures founded before 1994 that, in the latter sam ple m ore o f the theoretical 

va riab les  and none o f th e  con tex t-re la ted  con tro l va riab les  are s ig n ifican tly  

related to tim e-to-IPO .

One p laus ib le  exp lana tion  fo r th is  could be that in the la rger sam p le  -  which 

com prises m any investm en ts  m ade during the boom  years in the late 1990s -  

th e  V C s ' e x p e r ie n c e  b e cam e  a less  im p o rta n t d e te rm in a n t o f v en tu re  

perform ance than the financia l and private equity m arkets.

F inally , it shou ld  a lso  be noted tha t a lthough  we find overa ll suppo rt fo r our 

hypotheses 3b, we are aw are  that ou r m ode ls have on ly  a lim ited  p red ictive
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power. Specifica lly , even the 'best' m odels can exp la in  not m ore than about 5% 

o f the va riab ility  in the ven tu res ' tim e-to -IPO , and even the 'b e st' theoretica l 

variab les on ly  con tr ibu te  very little  to the p red ictive  pow er o f our m odels over 

and above the control variab les in the baseline model.

H. VI.2. Findings in the light of the literature

In th is section we look at our above-described find ings in the light o f the existing 

literature in the area.

Hypotheses 3a

C om paring  ou r f in d ing s  regard ing  Hypothes is  3a to those  in the lite ra tu re  is 

p rob lem a tic  because  m ost s tud ies  are based on d iffe ren t p rox ies  fo r VCs' 

know ledge an d /o r d iffe ren t m easures fo r ven tu re  perfo rm ance  from  the ones 

used in th is thesis.

For in s ta n ce , B u se n itz  et al. (2004 ) e xam ine  the  re la t io n  be tw een  the 

en trep reneu rs ' assessm en t of the strateg ic adv ice they had rece ived from  the ir 

VCs and the u ltim ate  ou tcom e of the ventu res, w ith an IPO  being the m ost 

des irab le  ou tcom e. Based on th is  approach , B u sen itz  et al. don 't find the 

expected positive relation.

However, fo r the reasons outlined before (Chapte r C), it seem s like ly that the 

en trep reneu rs ' a sse ssm en t o f the s tra teg ic  adv ice  g iven  by the VCs is not a 

su itab le  p roxy fo r VC  s' actual know ledge, m aking it d ifficu lt to re la te the our 

find ings to those ob ta ined  by Busen itz et al. (2004). And indeed, the authors 

acknow ledge them se lves  that one o f the reasons fo r th e ir  unexpected find ings 

could be the fact that they don 't really m easure VC s' know ledge. As the authors 

put it: 'it may be tha t some VCs do indeed add value: som e VCs m ay possess 

keen insights and perhaps som e unique business experiences  that enab le them  

to add value to at least som e o f the ventures in wh ich they invest' (Busen itz et 

al., 2004: 802).

Another study that uses a sim ilar proxy fo r VCs' know ledge, but a d ifferent proxy 

for ven tu re  perfo rm ance , is tha t by Hochberg  e t al. (2004). These  au thors 

exam ine the re la tion  between VCs' know ledge and ventu re  surv iva l (from  one 

round  to the  next). Fo r th is  pu rpose , they  a p p ro x im a te  (the lead) V C s ' 

know ledge a lso by the num ber o f prev ious investm en t rounds. Based on this, 

they find that venture survival is positively related to the lead VC 's knowledge.

W h ils t th is  m igh t be seen in line w ith ou r fin d ing , it shou ld  be noted that 

Hochberg et al. don 't d ifferen tia te  between d iffe ren t types o f VC know ledge (i.e.
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betw een  in ves tm en ts  in d iffe ren t ty p e s/ in d u s tr ie s  o f ven tu res). Thus, th e ir  

know ledge proxy is c lo sest to our proxy for VCs' total experience, fo r which we 

find  no s ig n if ic a n t re la t io n  to ou r m easu re  o f p e rfo rm ance , nam e ly , the 

probability o f experiencing  an IPO.

In con tras t, H su 's  (2004 ) s tudy  uses a s lig h tly  d iffe re n t p roxy  fo r  V C s ' 

know ledge, but the  sam e m easu re  for venture  perfo rm ance  as ou r study. He 

exam ines the re la tion betw een VCs' previous IPO track  record (m easured by the 

cum u la tive  num ber o f IPO s ach ieved  to date) and the p robab ility  o f a cu rren t 

portfo lio  venture  o f experienc ing  an IPO .305 In his ana lys is , he finds tha t VCs' 

IPO track record enhances the ir ventures' probability o f experiencing an IPO.

Thus, one m ight argue again  tha t these  find ings are in line w ith our own. But it 

should be noted again, tha t -  for the reasons d iscussed in C hap te r C - a VC 's 

prev ious IPO tra ck  record  is not necessarily  a sa tis facto ry  proxy fo r h is actual 

experience . Fu rthe rm ore , the way it is ca lcu la ted , ignoring  the  indu str ie s  in 

which the VC 's experience  is gained, seem s c losest to our proxy fo r a VC 's total 

experience for wh ich we find no s ign ifican t relation to the ventu res' p robab ility  of 

an IPO.

Hypotheses 3b

Com paring  ou r f in d ing s  regard ing  H ypothes is  3b to those  in the  lite ra tu re  is 

again d ifficu lt because m ost prev ious stud ies were based on d iffe ren t prox ies for 

VCs' know ledge and/or d iffe ren t m easures for venture perform ance.

Neverthe less, w ith a v iew  to the lim ited previous stud ies re la ting to ou r project, 

it seem s th a t ou r f in d in g s  are con s is te n t w ith som e o f th ese  s tud ies , but 

inconsistent w ith o thers.306

For exam ple, ou r find ing  that VCs know ledge reduces the tim e to IPO is in line 

with Stuart et al. (1999), who -  using one of the best proxies fo r VCs' know ledge 

in the lite ra tu re  - find a nega tive  re la tion  betw een  the VCs com m erc ia l and

305 Hsu (2004) measures the VCs’ 'previous IPO success record’ by a dummy variable indicating 
whether a VC’s previous IPO record up to the time of funding the target startup placed it in the upper 
half of the sample; where the threshold value is 21 IPOs and the mean is 0.47. We would argue that 
his measure is less satisfactory than ours because one can learn from mistakes as well as successes.

306 It should be only referred to the limited number of previous studies that seem similar to our 
project in that they look at the relation between VC characteristics that might be understood as 
proxies for VCs’ knowledge and the time-to-IPO of the ventures they back (for more details on those 
studies and their proxies for VCs knowledge see Chapter C, and particularly Table C-l)
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te chno log ica l 'p rom in en ce ' and the t im e-to -IPO  o f the  b io tech  ventu res they 

back.

S im ilarly , ou r fin d ings  find an echo in Hsu (2004), who exam ines the re lation 

betw een a ven tu res ' t im e-to -IPO  and the ir VCs' prev ious IPO track  record. He 

finds a s ign ifican t negative  re lation between a VC 's reputation  and the tim e-to- 

IPO o f those ven tu res  experienc ing  an IPO. But, as m entioned in the previous 

section  and as d iscussed  in deta il in C hap te r C, we note aga in  that a VC 's 

previous IPO track  record is not necessarily  a sa tis factory  proxy fo r a his actual 

experience . Fu rthe rm ore , the way it is ca lcu la ted , ignoring  the industr ie s  in 

which the VC 's experience  is gained, seem s c losest to ou r proxy fo r VCs' total 

experience fo r which we find no s ign ifican t relation to the ventu res' probability  of 

an IPO.

By contrast, our find ings would seem  to con trad ict those o f Lange et al. (2001) 

who exam ine the perform ance of ventures in the In ternet and so ftw are sectors, 

and who find that the presence o f a 'top ' lead VC  at the venture 's first round was 

assoc ia ted  w ith a longe r tim e-to -IPO . One exp lana tion  fo r th is  m ight be that 

Lange et a l.'s  (2001) study was based on a questionab le  proxy fo r identify ing  

'top ' lead VCs, nam ely the num ber of IPOs those VCs have been involved in.

Som e of ou r find ings  are a lso cons isten t w ith and supp lem en t those o f Chang 

(2004) who w orked w ith a sam ple o f In ternet ventures and the ir VCs. He found 

no re lation between the VCs In ternet-industry  know ledge (approx im ated  by the 

VCs' p rev ious num ber o f investm ents in In ternet ventures, and averaged for all 

VCs in synd ica tes) and the ven tu res ' t im e-to -IPO . Th is  m irro rs  ou r find ings 

regard ing the non-s ign ifican t re lation between the average b iotech expertise  o f 

first-round  synd ica tes  and tim e-to -IPO  (see Tab le  H-6, Panel A). However, our 

m ore fine-gra ined  proxy o f the synd icates ' b io tech-sub-sector expertise  shows a 

s ig n ifican t re la tion  to tim e-to -IPO . It wou ld  th e re fo re  be in te resting  to see 

w hether s im ila r resu lts  a lso obta in  in Chang 's (2004) sam p le  when using more 

f in e -g ra ined  p rox ie s  fo r  V C s ' know ledge  (in th is  case , in spe c ific  In ternet- 

subsectors).

F inally, it is no tew orthy  that ou r study finds no support fo r G om pers ' (1996) 

thesis  tha t younger VCs tend to bring the ir ventu res to m arket too early, thus 

leading to 'expens ive ' underpric ing of those ventures' IPOs. Our study, wh ilst we 

are unab le  to te s t fo r  u nde rp ric ing , in fact show s no re la tion  w ha tsoeve r 

between a VCs' age and their investee com pan ies' tim e-to-IPO .

Implications
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The above-described  find ings  o f our study have several im p lica tions fo r research 

in th is area.

As d iscussed  in the  genera l lite ra tu re  rev iew  o f C hap te r C and the spec ific  

lite ra tu re  rev iew  o f the p re sen t chap ter, ex isting  em p ir ica l research  p rov ides 

co n tra d ic to ry  f in d in g s  on th e  re la t io n  be tw een  a V C 's  o r a s y n d ica te 's  

'know ledge ' and venture  perform ance. Th is, we argued, m ight be due to the fact 

tha t much o f the lite ra tu re  on venture  cap ita l has used inadequate  p rox ies for 

VCs' know ledge and/or in co rrect w ays o f using those proxies. Furtherm ore , the 

m ajority  o f stud ies focus exc lus ive ly  on those ventures that u ltim ate ly  go public, 

attem pting to expla in  the factors affecting their tim e to IPO.

In the present study, to address the defic iencies in know ledge m easures used in 

the  lite ra tu re  we d eve loped  and tested  a b roade r range  o f p rox ie s  fo r  VC 

know ledge , rang ing  from  the  m ost genera l to the m ost spe c ific . W e a lso 

em p loyed  less b iased  m easu re s  o f ven tu re  perfo rm ance . In th is  th es is  we 

address th is  issue , bu t we a lso  exam ine  the fa cto rs  de te rm in in g  w he the r a 

business gets to IPO or not.

Our em pirica l ana lys is  show s that know ledge does indeed p lay a role in venture 

perfo rm ance  and tha t th e re  are indeed s ig n ifican t d iffe ren ce s  in the re la tion  

between V C s ' know ledge  and ven tu re  perfo rm ance, depend ing  on the proxy 

used. Thus ou r study  goes som e way, we be lieve , in eva lua ting  the use of 

d iffe ren t know ledge  p rox ies. Im portan tly , we have show n th a t som e o f the 

prox ies used in the lite ra tu re  (e.g. VCs' age or tota l experience) have, when 

o ther re le van t fa c to rs  a re  con tro lle d  for, no s ig n if ica n t re la tion  to ven tu re  

perform ance at all. Last but not least, in our em pirica l ana lys is  the corre la tion  of 

know ledge w ith perfo rm ance  was found to be strongest for know ledge prox ies 

m ost c lose ly  m atched to the particu la r venture under consideration . Th is  find ing 

is new to the lite ra tu re  and one o f the m ajor ach ievem ents  o f th is  part o f our 

thesis.

We also found, inc identa lly  as it were to our main interest, the rather aston ish ing 

resu lt that the total am ount of funds injected over a business ' life before IPO has 

no in fluen ce  w h a teve r on th a t ou tcom e. O ur fin d ing  is a lso  in con tra s t to 

Gom pers (1995) who reported  that the total injection o f VC funds was h igher for 

those ventures that w ent to IPO than those that d idn't. Thus, at the m argin, we 

find that m ore or less m oney has no in fluence on a venture 's  chances o f success 

(IPO). Th is  suggests  the absence  of b ind ing cap ita l constra in ts  on a business, 

since we should su re ly  expect that businesses starved o f funds wou ld find m ore 

m oney would increase th e ir  chances o f success (Evans & Jovanov ic, 1989). It is
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also cons isten t w ith the experience of the Bubble period of the mid to late 90s 

when m oney for new ventures appears to have flowed very freely indeed.

Our resu lts a lso have im portant im p lications fo r the va lid ity  o f ex isting theories. 

For instance, ou r find ing  that those know ledge prox ies m ost re la ted to a VCs' 

reputa tion  (e.g. VC  age and tota l experience) bear no em p ir ica l re la tion  to 

ventu re  perfo rm ance  suggests  that VC repu ta tion -fo cussed  in term ed ia tion  or 

signa lling  m ode ls m ay be incorrect. Our find ings also prov ide add itiona l insights 

into the k ey -re sou rces  or co re -com petences  o f VCs, thus shedd ing  ligh t on 

ex isting resou rce -/know ledge-based  theories. Experience in genera l is now not 

to be regarded  as the key resource; on ly that experience  germ ane to current 

investm ent opportun ities counts in com pany perform ance.

However, w h ilst we be lieve that our find ings have a num ber o f im p lications for 

the ex isting  literature, it is a lso im portant to be aw are o f the lim itations o f our 

study, which m ight be addressed by future research in the area.

H. VI.3. Limitations and future research

At th is  s tage , we sha ll h ig h lig h t som e lim ita t io n s  spe c if ic  to the tests  o f 

Hypotheses 3a and 3b. However, we also address those lim itations that affect all 

o f our hypotheses below  in Chapter J.

Sample

One of the lim ita tion s  in ou r study certa in ly  is tha t we canno t observe, and 

consequen tly  not ana lyse, venture perform ance -  in term s o f the ir like lihood of 

experiencing an IPO -  for a large num ber of ventures founded after 1993.

It is likely that those ventures founded during the boom  years in the 1990s d iffer 

from  the ones founded earlier. For exam ple, the ir investors m ay have been less 

critical in the ir investm ent decisions. However, it may a lso be the case that some 

o f these investors  bu ilt up re levant experience and expertise  before the 'hype ' 

years, so that as the Bubble developed they were less prone to sim ply 'fo llow  the 

herd'. E ither way, it is poss ib le  that the perfo rm ance  o f the ventu res in our 

sam ple is d iffe ren t from  -  or is related to d ifferen t factors -  than those ventures 

we cannot analyse. As a consequence, we cannot cla im  full representativeness of 

our sam ple for all b iotech ventures in ex istence today.

It would there fo re  be interesting for future research to fo llow  the perform ance of 

those ventures founded during the past ten years, and com pare the ir find ings to 

those o f our study.
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Dependent variable

The previous section  po ints tow ards another lim itation o f ou r study, nam ely the 

m easure we use to ana lyse venture  perform ance as our independen t variab le  in 

the con text o f our m ain H ypothes is  3a. W h ilst we be lieve that th is  m easure is 

less biased than the m easures used by much previous research, we acknow ledge 

that it is not w ithout its problem s.

A rguab ly  the m ost critica l o f these, th is m easure doesn 't a llow  us to ana lyse the 

perform ance o f m any ventu res s im ply  because they are not old enough to have 

had a rea lis tic  chance  o f go ing  pub lic. Th is is the p rob lem  o f censored  data. 

Furtherm ore , the IPO  m easu re  is a lso  based on the  assum p tion  th a t o ther 

venture outcom es, such as a m erger or acqu isition, which we do not conside r in 

our analysis, are to be seen as in ferio r to an IPO. W hilst both the lite ra tu re  and 

ou r own conve rsa tion s  w ith  p ra c t it io n e rs  ind ica te  tha t th is  is a reasonab le  

assum ption , we a ckn ow led g e  th a t p a rticu la r ly  in tim es  o f 'co ld ' m arke ts  a 

m erger/acqu is ition  m ight a lso be a des irab le  ou tcom e from  the perspective  of 

both the VCs and the entrepreneurs.

In th is context, it shou ld  a lso be m entioned tha t we do not exam ine  the actual 

(financia l) perfo rm ance  o f the IPOs; and it m ight well be tha t IPOs backed by 

d ifferen t VCs and/or IPOs tak ing  p lace in d iffe ren t m arket cond itions have very 

d ifferen t returns to both the ventu res and the ir investors. At the sam e tim e, we 

a lso  a cknow ledge  th a t a ven tu re 's  'u lt im a te ' ou tcom e -  be it an IPO  or a 

m erger/acqu is it ion  - canno t poss ib ly  p rov ide a com p le te  p ictu re  o f its actual 

perform ance. For instance, it is th inkab le  that the founders o f a very successfu l 

and pro fitab le  venture  s im p ly  dec ide to stay private because they don 't want to 

lose contro l. A t the sam e tim e, we are aware that the ven tu res ' p robab ility  o f 

going pub lic  is ce rta in ly  s trong ly  in fluenced  by externa l facto rs, such as the 

general m arket cond itions. Th is  saying, our m easure is un like ly  to tru ly  reflect 

the ventures' inherent perform ance particu larly in their early developm ent.

As a consequence, fu tu re  research m ight em ploy add itiona l/a lte rnative  m easures 

o f venture perform ance - such as the tim ely  ach ievem ent o f p ro ject m ilestones, 

the successfu l app lica tion  for poten tia lly  va luab le patents, or the estab lishm ent 

o f h ig h -p ro file  co lla b o ra t io n s  - and exam ine  how  those  m ore f in e -g ra in ed  

m easures re la te  to ou r m ore agg regate  m easure o f a ven tu re 's  p robab ility  o f 

experiencing an IPO.

F inally, it shou ld  be re ite ra ted  tha t we exam ine the perfo rm ance o f ind iv idua l 

v en tu re s . T h is  d oe s  no t a llo w  fa r- re a ch in g  c o n c lu s io n s  re g a rd in g  the 

perform ance o f VCs because (m ost) VCs have a portfo lio  o f ventures (Bygrave &

370



Sven Remer - Smart Money September 2005

T im m ons, 1992); it may well be -  and indeed often is the case - that whilst most 

ventures in a VC 's portfo lio  under-perform , a few  ventures m ight ach ieve such 

spectacu la r returns that the portfo lio  overa ll (i.e. the VC) perform s very well. 

W hilst there are good reasons to believe that, in general, an IPO event should be 

the m ost des irab le  ou tcom e from  the VCs' perspective , and a lso Hochberg et 

a l.s ' (2004) study  ind ica tes tha t there  m ight be a re la tion  between ind iv idua l 

ven tu res ' pe rfo rm ance  and VCs' overa ll portfo lios, w ithou t fu rthe r in form ation  

regard ing the IPO proceeds that go to the VCs it is im possib le  to say w hether a 

venture 's IPO is actua lly  a success for its VCs; and it m ight well be the case that 

som e VCs m ake large profits from  exiting a venture before its IPO; for instance, 

by se lling  th e ir  shares to o ther VCs in a new round or se lling  them  to other 

corporations.

Therefore, it wou ld certa in ly  be interesting  fo r fu tu re  research to also exam ine 

the actual perform ance o f the VCs depending on the ir know ledge.

Control variables

As a lre ady  ou tlin ed  above, it is ev iden t tha t ven tu re  p e rfo rm ance  -  and 

particu la r ly  when m easured  as the ven tu res ' p robab ility  o f go ing  pub lic  - is 

certa in ly  a product o f innum erab le factors.

G iven both the nature o f the data and the tim e ava ilab le  to us, we could on ly 

contro l fo r som e o f the m ost obv ious factors. For instance, we contro lled  for 

som e of the con text-re la ted  factors at the tim e of the ven tu res ' last round/IPO  

(H3a) and firs t round (H3a and H3b). O ur ana lyses show  tha t som e o f those 

contextual factors indeed are related to venture perform ance.

But, as is ev ident from  the com parative ly  low pred ictive  pow er o f models, there 

are like ly to be m any m ore in fluencing factors that we did not contro l for. For 

instance, it is p lausib le  to assum e that the specific  sc ien tific  area or technology a 

venture  is engaged  in m ight experience  certa in  'hypes'. Furtherm ore , it m ight 

also be that d iffe ren t sc ien tific  areas / techno log ies are associated  with d ifferent 

'r isk s ' and 'g esta tion  pe riods ' (but a lso d iffe ren t poss ib le  pay-o ffs), possib ly  

leading to d iffe rences in the ir perform ance when m easured by the probab ility  o f 

experienc ing  an IPO and the ir tim e-to-IPO . Finally, there  m ight a lso be further, 

ven tu re-spec ific  aspects  that could be related to a ventu re 's  perform ance such 

as the e x p e r ie n ce  and the  rep u ta t ion  o f its  m an ag em en t team  or its 

a lliance/corporation  partners.

As such, fu tu re  resea rch  shou ld  ce rta in ly  con s id e r a va rie ty  o f add itiona l 

venture- and context-re lated  control variables.
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Causality

F inally , our study  takes a 'b la ck  box ' o r 'ex -post' approach  In exam in ing  the 

re la tion  be tw een  VC  k n ow led g e  and ven tu re  p e rfo rm ance . T h e re fo re , as 

m entioned above, our study m ust leave the question regard ing the causa lity  o f 

the identified positive relation unanswered.

A t best, ou r find ing  tha t the  know ledge of la ter round synd ica tes/ lead  VCs is 

m ore strong ly  re lated to venture  perform ance than that o f firs t rounds could be 

in terp re ted  as VCs using  th e ir  know ledge  not on ly  fo r 'p ick in g ' bu t a lso  for 

'bu ild ing ' w inn ing ventures.

But w ithout add itiona l inform ation  about the VCs' actual type and quality  o f post-

investm ent invo lvem ent in the ventures, no add itiona l conc lus ions are possib le; 

and, as a consequence, we are still not able to answ er the question  o f w hether 

m ore know ledgeab le  VCs ju s t 'in ve s t m ore sm artly ' or w he the r they  actua lly  

provide 'sm art m oney ' that adds value to ventures.

This certain ly is one o f the m ost interesting questions for fu ture research.

However, because th is  question  cannot be answ ered by a da tabase  approach, 

the fo llow in g  ch ap te r  rep o rts  on tw o case s tud ie s  th a t take  an ex -an te  

perspective on the relation between VCs and the ir investee ventures.

Th is may shed add itiona l ligh t on th is  question , and a lso on o the r facto rs  o f 

relevance to the perform ance of VC-backed ventures.

372



Sven Remer - Smart Money September 2005

CHAPTER I: CASE-STUDIES - URGENT & CARDIOGENIX

This pair of cases was written with the financial support of the European Case 

Study Writing programme of the Gate2Growth Academic Network in 

Entrepreneurship, Innovation and Finance (G2G). The cases were reviewed and 

accepted by G2G, and they are in the process of being published. Due to the 

sensitive nature of the information contained in the cases, persons and 

companies were anonymized.

1.1. Introduction

Our general lite ra tu re  review  (see Chapter C) was gu ided by the question 'w hat 

im pact does V C s ' know ledge  have on the V C s ' investm en t approach  and the 

perfo rm ance  o f the  V C s ' investm en ts? ' Based on th is  we found that severa l 

theories  deve loped  ou ts ide the venture  cap ita l area cou ld  p rov ide  reasons for 

why VC know ledge could be of im portance in th is context. But we also found that 

the em p ir ica l research  on ven tu re  cap ita l a rrived  at am b iguous  conc lus ions  

regard ing the re levance  o f VCs' know ledge. Th is, we argued, could be because 

m ost lite ra tu re  has d iffe ren tia ted  between VCs on the basis o f inappropria te  

know ledge proxies.

Consequently , we proposed m ore su itab le proxies for VCs' know ledge than have 

been used by the  lite ra tu re . App ly ing  these  p rox ies, in the p rev ious  th ree  

chapters, we show ed that VCs' know ledge does m ake a d iffe rence  w ith respect 

to both the investm ent approach and the perform ance o f VCs' investm ents.

However, ou r find ings a lso suggested that VCs' know ledge on ly  accounts for a 

sm all p ro po rtio n  o f the v a rian ce  in V C s ' in v e s tm en t a p p ro a ch es  and the 

p e rfo rm ance  o f V C s ' inves tm en ts; and co n te x t-re la te d  fa c to rs  -  such  as 

(changes in) the fin an c ia l/p riva te  equ ity  m arkets - seem  to p lay an im portant 

role, too.

Th is is in line w ith prev ious research, which shows that m arkets can be erratic, 

and that - at least at tim es -  a lso VCs su ffer from  'irra tiona l exuberance '. Th is 

was particu larly  ev ident with view to the late 90s 'h igh-tech  Bubble'.

In th is context, the role o f Internet-re la ted  ventures has a lready attracted some 

research (Sh iller, 1998). However, to our know ledge, no deta iled research exists 

on the events in the b iotech industry ventures during that period.

At the sam e tim e, in our research so far, due to the nature of our data, we have 

had to take  a la rge  sam p le  approach , a llow ing  us on ly  to com e to genera l
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conclus ions, but p rov id ing  no deta iled  ins igh ts into how (d iffe ren ces  in) VCs' 

know ledge  a c tu a lly  tra n s la te (s )  in to  th e ir  in ves tm en t app roach  an d /o r the 

perform ance of the ir investm ents.

Furtherm ore, con text-re la ted  variab les were not the main focus o f our in terest in 

the prev ious chapters. T he ir  function  was that o f contro l ra ther than theoretica l 

v a r ia b le s  in the  s ta t is t ic a l a n a ly s is  condu cted . W e d id not e xam in e  the 

in terre lations between the con text related variab les and VCs' know ledge.

M oreover, w h ils t it is com p a ra t iv e ly  easy  to op e ra tio n a lise  f in an ce -re la te d  

contextual factors - such as changes in the financia l/p rivate  equ ity  m arkets - th is 

is m uch  m ore  d if f ic u lt  w ith  v iew  to o th e r  co n te x tu a l fa c to rs , such  as 

techno log ica l o r sc ien tific  deve lopm en ts  in the re levan t industry. These  factors 

were thus ignored in the prev ious chapters.

In the p resent chap te r there fo re , we take a c loser look at 'w ha t is rea lly  going 

on ' at the firm  level during  the period o f analysis. We do th is  by exam in ing  the 

case o f two specific  b iotech  ventu res starting during the period of the h igh-tech 

Bubble and seeing how VCs' know ledge transla tes into the ir investm ent approach 

and u ltim ate ly  into the ir econom ic perform ance. We are able to exp lo re  how th is 

also depends on the general con text in which they operate.

For th is purpose, our research question can be broadly stated as:

How - at the company level and In detail - does VCs' experience influence the 

development of early stage biotech ventures, and what impact do other factors -  

such as the state of the financial markets and the ventures' industry - have on 

that development?

I.II. Research design

With view  to the  above research  question , it shou ld  be em phas ized  again  that 

lim ited venture-cap ita l spec ific  theory  ex ists in th is area, and that the role o f VC 

know ledge in com pany  d eve lopm en t is re la tive ly  uncharte red  te rrito ry . As a 

consequence , ou r resea rch  has to be understood  as ra the r exp lo ra to ry . Its 

intention is not to con firm  ex isting  theories or to test specific  hypotheses, but to 

obta in  a 'r ich e r p ic tu re ' o f the  re la tion sh ip  betw een  VCs and th e ir  investee  

ventures, and o f contextua l facto rs in fluencing th is re la tionsh ip  and its outcom e, 

in c lud ing  the d ev e lo p m en ts  in the  v en tu re s ' indu stry  and in the  fin an c ia l 

markets.

Follow ing the exam ple  o f a sm all num ber of previous researchers in the venture 

capita l area (e.g. Fried & H isrich, 1995; S te ier & G reenw ood, 1995), we utilize a
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case study design fo r our research (cf. E isenhardt, 1989). Here, our em phasis is 

on e lic iting  the experiences o f key actors and exam in ing  m ateria l docum enting 

key events and activ ities. Th is m ight u ltim ate ly lead to the deve lopm ent of more 

spec ific  h ypo theses  th a t cou ld  be tested  in fu tu re  research  on larger, and 

possib ly  m ore rep resen ta tive  sam ples. Thus, our approach  m ight be seen as a 

(first) step w ith in  a 'g rounded  theory ' m ethodo logy (cf. G lase r 1998; G laser & 

Strauss, 1967).307

In o rder to understand  the re la tionsh ip  between VCs and en trep reneurs in the 

con text o f ou r cases, the study em ploys m u ltip le  data co llection  m ethods and 

sources: re le va n t backg round  lite ra tu re  (e.g. g ove rnm en ta l and industry  

reports), interv iews, site visits, and archival m ateria ls.308

Most of ou r work on the case stud ies took p lace between February and August 

2004. W e began w ith  a study of the re levan t backg round  lite ra tu re  on the 

industry, gathered in form ation  specific  to the ventures and the ir VCs, conducted 

the in te rv iew s, and exam ined  the  a rch iva l data a long  w ith  the academ ic  

lite ratu re  (in an ite ra tive  process). F inally  we com bined our insights by writing 

up the cases and draw ing conclusions from  them . These insights are sum m arized 

in the sum m ary and conclusion section to th is chapter.

Selecting partic ipan ts  is an im portant part o f case study research. W hilst some 

researchers fo llow  a de liberate  theoretica l sam pling  plan (see E isenhardt, 1989, 

for deta ils), o thers arb itra rily  se lect partic ipan ts through contacts estab lished in 

business (Larson, 1992). We opted for the la tter approach, conducting  our case 

stud ies on two ventures to which we had a personal re la tionsh ip. We did th is for 

several reasons.

307 As Dick (2005) explains, 'grounded theory' begins with a research situation. Within that situation, 
the task is to understand what is happening, and how the players manage their roles. This commonly 
involves interviews and sighting of archival data. Literature is mainly accessed as it becomes 
relevant; it is not given a position of privilege when compared to the data but treated as data. 
Constant/iterative comparison of the information obtained is at the heart of the process. Thus, what 
most differentiates grounded theory from much other research is that it is explicitly emergent. It 
does not test a hypothesis. It sets out to find what theory accounts for the research situation as it 
is. The theory is 'emergent' - discovered in the data, and when it has begun to emerge one compares 
data to theory. The aim is to understand the research situation, and to discover the theory implicit in 
the data. Then, the two main criteria forjudging the adequacy of the emerging theory are 1) that it 
fits the situation, and 2) that it works, i.e. helps the people in the situation to make sense of their 
experience.

308 A site visit was only possible in case of one venture, UrGenT, since the other venture, 
CardioGenix, was already closed down at the time of our case study.
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Firstly, we knew that ob ta in ing  inform ation  on private ly held com pan ies would be 

d ifficu lt pa rticu la r ly  when dea ling  w ith the financ ia l a spects  o f th e  business. 

Fu rthe rm ore , s ta rt-u p  v en tu re s  and VCs are known to ope ra te  in a h igh ly  

dynam ic en v ironm en t and to su ffe r from  seve re  tim e constra in ts , m ak ing it 

d ifficu lt to a llo ca te  tim e to academ ic researchers. Thus, we -  rightly  -  assum ed 

that having a persona l re la tion sh ip  to re levan t key peop le  wou ld fa c ilita te  our 

access to im p o rtan t in fo rm a tion . Indeed , we got access  to ve ry  sen s it iv e  

inform ation , even in a tim e tha t was characterized  by substantia l p rob lem s for 

the tw o ven tu res  and high persona l risk fo r the ir founders  (i.e. lega l/ liab ility  

issues during the inso lvency process).

But another, equa lly  im portan t, aspect for the se lection  o f these  tw o ventures 

was that we knew  that the two ventures offered a very prom ising setting  for our 

research in that they w ere at the sam e tim e very s im ila r in m any aspects, but 

quite d ifferent in others, particu larly  w ith view to the ir experiences w ith VCs.309

Regard ing the in terv iew s it tu rned ou t that our good personal re la tionsh ip  w ith 

the founders o f both ventu res indeed enab led us to conduct the in terv iew s with 

key persons o f th e  v en tu re s  and th e ir  VCs. To p lan th o se  In terv iew s we 

identified, in co llabora tion  w ith the founders o f the ventures, su itab le  in terv iew  

partners. These  w ere con tacted  to assess the ir w illingness to con tr ibu te  to the 

case study and th e ir  ava ilab ility  to do so. Tab le  1-1 prov ides an overv iew  over 

the in terv iew -partners and num ber o f in terv iews conducted for our case studies.

Table 1-1: Interview partner and number of interviews for case studies 

[numbers: no. of interviews; numbers in brackets: (additional) telephone-interviews]

In te rv ie w  p a rtn e r 'U rG e n T ' 'C a rd io G e n ix '
Founder 2/(2) 2/(3)
Co-founder/management-team 1/(1) 1
Lead VC round 1 1 ________y j_
Lead VC round 2 (1) (i)
VC (executive of incubator) of seed round 1/(1)

T o ta l 8 / (1 0 )

As is ev iden t from  T ab le  I - 1, it w as not poss ib le  to cond u ct fa ce -to - fa ce  

in te rv iew s w ith all VC s invo lved  in ou r two ven tu res  because  o f th e ir  tim e- 

constra in ts . N eve rth e le ss , we m anaged  to cond u ct at lea s t one te lephone  

in terv iew  with all re levan t VCs. To m ake in terv iew s as e ffic ien t as possib le , we 

m ailed an outline o f our p ro ject as well as key questions to all in terv iew  partners

309 See also Table 1-2 in the summary section of this chapter that provides an overview over the main 
dis-/similarlities between the two ventures.
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abou t tw o w eeks in advance  so that they had tim e to prepare. Face-to-face  

in terv iew s lasted on average 45 m inutes each (shorter w ith the VCs, but up to 

2.5 hrs. w ith  the founders). T e lephone  in te rv iew s lasted  an average o f 30 

m inutes. During the interv iews, which were sem i-structu red , we took notes. Due 

to the sens it ive  and con fiden tia l in fo rm ation , none o f ou r in terv iew  partners 

agreed to tape record ings. In a num ber of instances we fo llow ed up or clarified 

certain issues in shorter te lephone conversations (not listed in Tab le I - l) . 310

In add ition  to the in terv iew s, we also surveyed a large am ount o f arch ival data 

on both ventures, wh ich  was m ain ly provided by the founders o f the ventures, 

but also by the VCs. The archival data used fo r the case stud ies included:

Business p lans/investm ent proposals

Due d iligence reports by the VCs

Sum m aries of agreem ents between the ventures and VCs

Operating files, including m onth ly reports by the ventures

Financial statem ents (quarterly) by the ventures

Notes from  the m eetings of the ventures' boards o f d irectors

Press c lipp ings regard ing both the ventures and the VCs

During and at the end o f the sam pling period, we crosschecked  the inform ation 

provided by the in terv iew  partners w ith each other, w ith the arch iva l data, and 

a lso w ith the in fo rm ation  provided by VE .311 Overall, however, our crosschecks 

did not reveal any substantia l inconsistencies in the in form ation  provided by any 

of our sources.

Before  we a c tua lly  tu rn  to the tw o cases, the reader shou ld  be re ferred  to 

Append ix  I, wh ich prov ides background in form ation  on the deve lopm ents in the 

(b io te ch /ven tu re  cap ita l) secto rs  before  and during  the h igh -tech-boom  - in 

Germ any (the country  of origin o f the ventures) but also, g iven the global nature 

o f venture  cap ita l activ ity , in the US and in Europe. Th is  a lso prov ides fu rthe r 

insights into the representativeness o f our cases.

310 Our interviews were 'semi-structured' in that we used a brief 'questionnaire' to ensure that we 
covered all relevant aspects. At the same time though we planned for sufficient time (ca. 50%) for 
our interview partners to provide their own insights and assessments.

311 With respect to the latter we found that one round listed by VE as a separate (4th) round for 
UrGenT in fact only was a investment by one VC in the third round for which VE reported the wrong 
date. We therefore corrected the date for the analysis of the three research hypotheses.
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I.III. Case studies

1.111.1. Case A: UrGenT

1.111.1 . a) O r ig in

In O ctober 1996, tw o seasoned  B io logy  p ro fessors m et in a sem ina r room  of 

the ir institu te, part o f the  Rh ine land life-sc ience c lu ste r that had been declared 

an award-w inn ing region in the Germ an BioRegio com petition  a year before.

Know ing each o the r fo r m ore than 20 years, the tw o sc ien tis ts  had m uch in 

com m on. Both were at the  peak o f the ir academ ic careers, both had pub lished 

ex tensive ly  in all the m ajo r jou rna ls  in the ir area, and both were com fortab ly  

integrated in the in ternationa l sc ien tific  com m unity . In short, they had ach ieved 

everyth ing scientists could dream  of - almost.

Com pared to m any o f the ir U.S. co lleagues there was one th ing m issing on the ir 

CVs: found ing  th e ir  own com pany. And th is was exactly  the reason why they 

were now m eeting. Having been invo lved in the ir institu te 's  partic ipation  in the 

B ioReg io  com p e tit io n , th ey  reckoned  th a t now  w as the  r igh t t im e  to take 

advantage o f both the support-p rogram m es and in frastructure  to be prov ided by 

the governm ent.

However, the ir ideas w ere very vague, at best. They defin ite ly  wanted to set up 

a com pany, bu t th ey  d id n 't  w an t to run it th em se lve s. M oreove r, w ith  a 

background in basic research, they w eren 't really sure about su itab le  com m ercia l 

areas fo r the ir venture  to operate  in. So, they decided to go back and search for 

capable people and prom ising ideas fo r com m ercia lisation.

As sen io r p ro fessors, w ith a g reat netw ork o f contacts, it d idn 't take  them  long 

to iden tify  a g roup  o f five  o th e r sc ien tis ts  (two p ro fe sso rs  and th ree  p o s t-

doctora l research  fe llow s: Maria , Paul, and Peter) eage r to pa rtic ip a te  in the 

project. None o f them  had any com m ercia l experience, but am ongst them , they 

covered a w ide range o f s c ien tif ic  expertise , m ain ly  in the areas o f functiona l 

genom ics.

In Decem ber 1996, th is g roup m et for the first tim e. Each person presented its 

research capab ilit ie s  and -  based on pub lic ly  ava ilab le  pha rm aceu tica l m arket 

research - m ade suggestions  fo r areas to 'turn  the ir expertise  into m oney'. The 

m ain ou tcom e  o f th is  m eeting  w as the id en tif ica tion  o f seve ra l u rogen ita l 

d iseases as the  m ost p rom is ing  ta rge t m arket for th e ir  venture. Th is  was for 

several reasons.
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The num ber o f pa tien ts  su ffe ring  from  those  d iseases  w as constan tly  rising. 

Accord ing to som e industry reports, the fie ld was to becom e a m ulti-b illion  do llar 

m arke t in the near fu tu re . A lready  now it ranked  high in te rm s o f sa les. 

However, the re  was a c lea r d isparity  between sa les figu res  and curren t drug 

d eve lopm en t e ffo rts . The  d iseases  caused  con s ide rab le  d iscom fo rt to those 

affected, but they were not lethal. Furtherm ore, the trea tm ent costs per patient 

were com para tive ly  low. Th is  had left m any pha rm aceu tica l com pan ies rather 

uninterested in the area, resulting in relatively low com petition.

A t the sam e tim e, desp ite  its large m arket size, on ly about 1-2%  o f all current 

pharm aceutica l R&D activ ities  were focussed on th is  fie ld , and generic  products 

dom inated the m arket. Th is lack of innovation resu lted in anaem ic sales growth. 

W ith a cum u la tive  annual grow th o f on ly 3% in recent years, the area was far 

below  the industry  average o f 9%. Furtherm ore, because o f the lim ited research 

efforts by estab lished  com pan ies, m ost ava ilab le  drugs dea lt w ith the sym ptom s 

ra the r than  the  causes  o f the d iseases. The  underly ing  m o le cu la r/g en e tic  

m echan ism  rem a ined  la rge ly  unknow n. Toge the r, th is  o ffe red  con s ide rab le  

upside potentia l fo r a venture focussing on basic m o lecu la r/genetic  research in 

the area.

Based on those pro jections, the group drafted a m ission sta tem ent outlin ing the 

activ ities o f the ir envisaged com pany, UrGenT, and characteris ing  it as a 'typ ica l' 

b iotech venture working in the area o f'fu n ctiona l genom ics':

'[...] UrGenT is a biotech company focussing on the genetic and molecular 

mechanisms underlying several urogenital diseases. Capitalizing on our in- 

depth knowledge in the areas of functional genomics and molecular biology, 

we compare the genetic profile of patients suffering from those diseases with 

those of healthy individuals. This enables us to identify the genetic causes of 

those diseases. Furthermore, it provides the basis for developing and 

examining compounds that interact either directly with the relevant genes or 

with their transcription products. This, in turn, is the basis for developing 

drugs targeted at the diseases. For this purpose we intend to collaborate with 

pharmaceutical partners [...].'

UrGenT's subsequen t deve lopm ent was very rapid. Soon, a basic organ izationa l 

s tructu re  was set up. The four pro fessors in the team  decided that they would 

not becom e invo lved in the day-to-day business o f the venture. As the scientific 

adv isory  board, they  intended to contribu te  advice, con tacts  and cred ib ility  to 

the com pany run by the th ree jun io r co-founders. Thus, Peter was announced 

CEO (ch ie f execu tive  officer), Maria CSO (ch ie f sc ien tific  officer), and Paul CDO 

(ch ief deve lopm ent officer).
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As Peter later recalled: 'w e hadn 't any p ro fessiona l experience  ou ts ide the lab. 

But th is d idn 't rea lly  m atte r to us. It was the very cha racte ris tic  o f all b iotech 

ventu res in G erm any  in th ose  days, and our focus in it ia lly  wou ld be on R&D 

anyway'.

I.III.l.b) Seed round

Indeed, at tha t tim e, it w asn 't too d ifficu lt to set up a h igh-tech  ventu re  and to 

get external support fo r it, particu la rly  w ith the backing o f som e well-connected 

p ro fe sso rs . Fu rth e rm o re , U rG en T  go t som e ea r ly  su p p o rt from  an Ange l 

investor, who was w illing  to put som e o f his private funds into the venture  and 

who a lso  in tro d u ce d  the  team  to som e law ye rs , p a ten t a tto rn e y s  and 

accountants.

So, soon a fter its inco rpo ra tion  in June 1997, U rG enT m oved into a new ly built 

b iotech incubator, set up and sponsored  by a p riva te-pub lic  partnersh ip . Being 

am ongst the in cuba to r's  firs t tenants, U rG enT got even m ore than the in itia lly  

required space fo r a rent m uch below m arket rates.

Th is incubato r not on ly  p rov ided  cheap laboratory space. It a lso invested  som e 

€100 .000  in to  the  v en tu re  and fu rth e r  he lped it to su cce ss fu lly  app ly  fo r 

add itiona l g o ve rnm en t funds. So, by the tim e o f its in cep tion , U rG enT  had 

already received about € lm  in seed funding.

In add ition , U rG enT  a lso  go t som e va luab le  non -m one ta ry  suppo rt from  the 

incubator. For instance, the incubato r's  personnel, m ain ly  sc ien tis t them se lves, 

helped design ing  a research  stra tegy. Based on th e ir  good connections  to the 

local research  in stitu tions, they  a lso  helped search ing  fo r add itiona l sc ien tific  

staff. Moreover, the in cuba to r regu larly  organized sem inars for its, at tha t time, 

five portfo lio  com pan ies. Run by externa l industry experts, those sem inars dealt 

w ith a range o f m anageria l, fin an c ia l, and legal issues tha t the  pa rtic ipan ts  

perceived to be very helpfu l to get to grips with the ir new, com m ercia lly  oriented 

environm ent.

So equ ipped, U rG enT  p rog ressed  very sm ooth ly  th rough  the seed phase. The  

ven tu re  soon had m ore than  a dozen  em p loyees w ork ing  para lle l on th ree  

d iffe ren t research  p ro jects . M oreover, thanks to its w e ll-connected  sc ien tific  

adv isory board, U rG enT  m anaged to set up several jo in t research pro jects, even 

w ith som e renow ned sc ien tific  ins titu tions  in the U.S. Thus, over the next 1.5 

years, the com pany  was ab le  to consequen tly  pursue its in itia l goal, wh ich was 

d ev e lo p in g  a m ore  in -d e p th  k n o w led g e  o f th e  g e n e t ic  and m o le cu la r  

underp inn ings o f its targeted  diseases.
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I.III.l.c) First financing round

In D ecem ber 1999 m ost of the seed funds were used up, and U rG enT started 

p reparing  fo r its firs t financing  round. Th is  was the tim e  when the h igh-tech  

boom  was at its peak, w orldw ide  as well as in G erm any. Furtherm ore , the 

Fluman G enom e P ro ject had announced  that it wou ld  not be long before the 

whole hum an genom e would be decoded, o ffering  unprecedented  opportun ities 

for the deve lopm ent o f new drugs fo r and trea tm ents of m any diseases. U rGenT

-  as a functiona l genom ics com pany -  c learly  was well positioned to partic ipate 

in the forecasted boom.

As a consequence, Peter rem em bered: 'investors  were queu ing up, they offered 

m ore m oney than we did expect, and we had no cho ice but conducting  a beauty 

parade'. Based on 'the investor's reputation and personal sym pathy ' as the main 

criteria, U rG enT fina lly  choose -  as lead investor - a w ell-know n fore ign firm  with 

a long track  record  in b iotech, and two o ther VCs, both a lso  possess ing  good 

repu ta t ion s , w h ich  w ere  recom m ended  by the lead VC  who had a lready  

syndicated w ith one of them  before.

A lthough there  w as an opportun ity  to get cons ide rab le  la rger funds, U rGenT's 

team  fe lt th a t the re  w as 'no real need to g ive aw ay too m uch equ ity '. The 

m arkets seem ed to be m ore than w illing to provide fu rthe r fund ing at any time. 

As a consequence , it w as decided to 'le t them  invest on ly €5m ' for the tim e 

being. Th is  m oney was expected to last until the firs t cand idates reached the ir 

p roof-o f-concept. Then, the m anagem ent expected to a ttract fu rther funding, at 

even m ore favou rab le  term s, e ithe r from  VCs or from  potentia l pharm aceutica l 

partners.

Indeed, th is  s tra tegy  in it ia lly  appeared  to w ork  w e ll, as did the cho ice  of 

investors. As Peter recalled: 'the lead-investo r con tribu ted  cons ide rab ly  to our 

p ro fess iona lisa tion , espec ia lly  w ith respect to m anageria l and financia l issues'. 

Fo r in s tan ce , the  lead  VCs e s ta b lish e d  fo rm a l rep o rt in g  s tru c tu re s  and 

procedures a llow ing  fo r a regu la r m on ito ring  o f the fin an c ia ls  as well as o f 

p ro ject p rogress. Furtherm ore , he organ ized the superv iso ry  board. Th is board 

com prised  five  seats, one held by the lead VC, one by ano the r VC, one by 

U rGenT's Angel investor, one by the MD of its incubator, and one -  the chairm an

-  by an executive  o f a m ajor pharm aceutica l com pany brought in by the lead VC. 

In addition, the lead VC  also got involved 'hands-on ' in som e other aspects, such 

as w ith re spe ct to  m a rke t/com pe tito r  ana lys is , pub lic  re la tion s, negotia ting  

contracts w ith new staff, and patent issues. Finally, acknow ledg ing  the obvious 

defic ienc ies o f U rG enT 's m anagem ent team  regard ing financia l issues, the lead
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VC suggested  b ring ing  in a CFO  to support Peter, the CEO. The  team  agreed, 

and from  the lead VC 's vast netw ork a su itab le  person was soon identified: Niko, 

an investm ent banker who seem ed to fit very well into the team  by his age and 

personality.

UrGenT's orig inal m anagem en t team  perce ived all these activ ities  by its lead VC 

as h igh ly benefic ia l. As Peter rem em bered, 'there  was no doubt, the lead VC was 

really supportive; plus, we had th is mutual understand ing that everyth ing  should 

be done to ach ieve  an IPO  w ith in  th ree  years'. Indeed, from  the  m arkets  in 

2000, it seem ed m ore than  like ly  that a successfu l IPO  could be ach ieved  in a 

short period o f tim e. As a consequence, there  was a frequen t (often daily) and 

open com m unication  between the m anagem ent team  and the lead VC.

O ver the next year U rG enT  m ade cons ide rab le  progress w ith its in itia l strategy. 

It fu rthe r build  up its understand ing  o f the m o lecu la r and genetic  m echan ism s 

underly ing  the ta rge ted  d iseases. Furtherm ore , it identified  severa l in teresting  

genes, and filed patents fo r them . In add ition, it generated a co llection  o f tissue 

probes and m ed ica l h is to ries  from  several thousand patien ts su ffe ring  from  its 

targeted  d iseases. Th is  p rov ided a source o f genetic  in form ation  second to none 

in the area.

Together, in late 2000, th is  enab led  U rGenT to close its firs t jo in t ven tu re  deal 

w ith an estab lished  fore ign  b iotech com pany. In line w ith its strategy, th is deal 

specified that U rG enT  wou ld identify  possib le  drug targets (i.e. gene sequences) 

fo r which its partner then wou ld screen com pounds and develop  drugs. Th is  deal 

had a total vo lum e of abou t €20m  to be d isbursed to U rG enT  in severa l stages 

over the next years, depend ing on the ach ievem ent o f certain  m ilestones.

Main ly encouraged by th is deal, but a lso because of the drastic dow nsw ing in the 

m arke ts  and the  e xp ec ted  co n so lid a t io n  in the  b io tech  se c to r, U rG enT 's  

m anagem ent team  and investo rs  consen ted  that the com pany  w ou ld  have to 

develop 'critica l m ass' very soon.

Yet, because o f the h igh-tech  boom , labora to ry  space was hard to find in the 

region. There fore , it seem ed a good opportun ity  when the com pany was offered 

a long-term  lease fo r a new build ing. A lthough the rates were high, the build ing 

seem ed pe rfect fo r U rG enT 's  expans ion  strategy. So, the team  accepted  the 

offer and the com pany m oved into its new base by Decem ber 2001.

I.III.l.d) Second financing round

To rea lise its expansion  stra tegy, it was evident, U rG enT soon would have to go 

th rough  ano the r fin an c ing  round. In itia lly , the p ro spects  o f th is  round being
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closed rap id ly  seem ed exce llen t. The com pany had m ade fu rthe r progress with 

its various research  p ro jects, filed severa l add itiona l pa ten t app lica tions, and 

m anaged to attract som e further h igh-ca libre scien tists (bring ing its total sta ff to 

about 30). But m ost notably, it was in negotiations for another co-operation, th is 

tim e w ith a to p -t ie r  pha rm aceu tica l com pany  and sub s tan tia lly  b igger than 

U rGenT's firs t co -opera tion  w ith the b iotech firm . So, everyth ing  seem ed to be 

w ork ing  acco rd ing  to p lan, and even w ithout any o f its p ro jects beyond early 

stages, U rG enT  was m entioned by an industry journa l as 'one of the three m ost 

successfu l Germ an b iotech com pan ies ' at the tim e. Consequen tly , U rGenT 's old 

investo rs  ind ica ted  th a t they wanted to keep th e ir  shares  -  s im u ltaneous ly  

cla im ing that th e ir  investm ent policy would p roh ib it them  from  increasing the ir 

share s ign ificantly. Thus, additional investors had to be brought on board.

But find ing  new investors  now turned out to be m ore arduous than two years 

ea rlie r. W ith  the bu rs t o f the  'h ig h -te ch  B ubb le ' in la te  2000 the m arket 

sen tim en t had p lum m eted  a lso  fo r b io tech  com pan ies. In add ition , w ith the 

com pletion  of the Hum an Genom e Project, it had becom e ev ident that decoding 

the genom e was on ly a first small step to actua lly  understand ing it. But also the 

C lin ton /B la ir dec is ion  regard ing  the lim ited 'rea ch -th rough ' o f gene-paten ts  (as 

opposed  to d ru g -p a ten ts )  had a nega tive  im pact on the a ttra c t iv ene ss  o f 

com pan ies like U rGenT. Most investors now were very cau tious w ith respect to 

com pan ies owning patents but no late stage candidates.

There fore , o rgan iz ing  a 'beau ty  parade ' c learly  w asn 't an option  anym ore, and 

two VC firm s U rG enT would have been m ost fond o f because o f the ir exce llen t 

repu ta tion  w ere not in te rested , because they w ere 'too  busy  b ring ing  the ir 

ex isting portfo lio  th rough th is d ifficu lt tim e'. Neverthe less, based on its progress 

so far, U rG enT conv inced several 'second-cho ice ' investors to start negotiating a 

sizable investm ent.

However, a lso actua lly  c losing a deal w ith ex isting and new investors turned out 

to be m ore troub lesom e than in the firs t financing  round. The re  were severa l 

issues for wh ich the negotia tions were less sm ooth than in the first round. The 

new investors cam e up with a much lower valuation o f the com pany than the old 

in v e s to rs , em p h a s iz in g  th a t it had no p ro d u c ts  even  c lo se  to c lin ica l 

developm ent. On the other hand, the old investors insisted on the ir shares to be 

pre ferred  over those  o f the new investors. Furtherm ore , all investors required 

m ore in fluence , fo r  instance, in form  o f m ore r igo rous reporting  and regu lar 

m anagem ent appra isa l. In addition, the investors consented that a trade-sa le  o f 

the com pany shou ld  be considered a possib le ex it option. Th is ran counter to the
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founders ' be lie f th a t a trade -sa le  a lm ost ce rta in ly  wou ld m ean a b reak-up  of 

th e ir  ven tu re  as big pha rm a w as m ore like ly  to be in te res ted  in ind ividual 

p ro jects ra ther than in w ho le  com pan ies. F inally , the investo rs  a lso ind icated  

that they wanted to see U rG enT 's value to increase s ign ifican tly  until the end of 

the round. As the new lead VC  put it: 'we are no a ltru ists!' Th is was when Peter 

becam e aw are fo r the firs t tim e  tha t the 'in vesto rs  w eren 't rea lly  in terested  in 

the long-term  susta inab ility  o f the com pany, but much rather in the ir short-term  

exit-opportun ities'.

But in the end each party invo lved in the negotia tions rea lized  that they  would 

benefit from  c los ing  a deal. U rGenT, on the one hand, c lea rly  was in need of 

add itiona l m oney, not ju s t fo r its expans ion  s tra tegy  but a lso  to  cove r the 

expenses fo r its new  bu ild ing  and staff. The  first round investors, on the other 

hand, fe lt tha t they  w ou ldn 't be ab le to ex it the ir investm en t p ro fitab ly  in its 

cu rren t deve lopm en t stage and under the curren t m arket cond itions. The  new 

investors, fina lly , had to find investm ent opportun ities for the funds drawn from  

the ir investors during the boom  period -  and U rGenT c learly  was one o f the m ost 

'm ature ' opportun ities  in the Germ an life-science sector in those days. Moreover, 

all p a rtie s  pu t g re a t h opes  in the n eg o tia t io n s  be tw een  U rG en T  and the 

pharm aceu tica l com pany  expected  to be successfu lly  com p le ted  by the end of 

the year. Th is deal would have served both the m anagem ent team  - which would 

have an im portan t source  o f long-term  fund ing fo r its activ ities, independen t o f 

inves to rs ' and m a rke ts ' sen tim en ts  - and the investo rs  - w ho expected  the 

com pany's value to rise s ign ifican tly  once 'va lida ted ' through a deal w ith a global 

p layer in the industry.

So, in January  2002, a fte r som e tough negotiations, U rG enT  rece ived m ore than 

€15m  in th is  second round. The  funds cam e from  a synd ica te  o f one Germ an 

lead investor accom pan ied  by another Germ an VC, one U.S. equ ity  firm , and two 

of U rGenT's investo rs  from  the firs t round, who a lso had been w ork ing  w ith the 

new investors in p rev ious  pro jects. The  new investors  had a reasonab ly  good 

reputation  but none had as m uch life-sc ience experience  as U rG enT 's firs t lead 

VC.

W ith the new ly rece ived funds, U rG enT dram atica lly  expanded its s ta ff to a lm ost 

60 w ith in  less than  six  m onths. It con tinued  all its in itia l p ro jec ts  and the 

negotiations w ith the pharm aceutica l partner. So, again everyth ing  seem ed to be 

on track.

Yet, a fte r a coup le  o f m onths, the  new  lead investo rs  begun to 'show  the ir 

m usc les '. During  the  f irs t m eeting  o f the new  sup e rv iso ry  board , the lead
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investor cha llenged Peter's ab ility  to m anage the now en larged com pany as CEO, 

and suggested that Niko, the CFO brought in in the first round, should take over. 

They justified  th is by the fact that the m arkets had deteriorated  so much that it 

would need a m ore business-m inded person to gu ide the com pany through these 

d ifficu lt tim es.

As Peter reca lled  the situation: 'it d idn 't com e as a real surprise . W ith the new 

size of the com pany, I d idn 't really feel too com fortab le. Managing our expansion 

would have been a s ign ifican t cha llenge even to som eone m ore experienced than 

me. So, it w asn 't so m uch the fact that the VCs wanted to get som eone new. It 

was m ore the way in which they tried. To say they lacked d ip lom acy would be a 

po lite  way o f putting  it. But it seem ed even m ore odd to me tha t Niko should 

take over. Obv iously , he had a better grasp of the figures. But he had no idea 

abou t the  sc ience . I fe lt  th a t th is  substitu tio n  w ou ldn 't rea lly  im prove the 

com pany's position much'.

The o ther co -founde rs  la rge ly  shared Peter's  perception . They  agreed that it 

m ight be usefu l to have som eone more experienced m anaging the com pany, but 

he should a lso know  the industry. Therefore, they suggested  that the chairm an 

o f the board (the sen io r pharm aceutica l execu tive  b rough t in by the first lead 

VC) shou ld  take  over from  Peter. However, th is was som eth ing  the investors 

w ere  u n w illin g  to  a ccep t. As P e te r su spected : 'th e y  w an ted  som eone  

experienced , but not too experienced  s ince  th is  m igh t have m eant a loss o f 

in fluence over the com pany  fo r them . From  the ir perspective , N iko m ust have 

been the best choice. He understood the ir language, but he was jun io r enough to 

be told th ings'.

Anyway, there  was a dead lock situation. Peter was so offended by the investors ' 

behav iour -  and by the fact that Niko appeared to be a 'Trojan  Horse ' - that he 

left the com pany  a lm ost instantaneously . But there  w as no new CEO ava ilab le  

im m ed ia te ly . The re fo re , as a com prom ise , it was dec ided  th a t N iko shou ld  

function as interim  CEO - until som eone acceptable to all parties would be found.

It took  som e tim e fo r the dust to settle , but the investo rs  w ere experienced  

enough  to s u ff ic ie n t ly  'in ce n t iv is e ' the rem a in ing  m anagem en t team  -  by 

increasing its share-op tions - to continue cooperating. As a consequence, for the 

next coup le  o f m onths, the com pany  run re la tiv e ly  sm ooth ly , pursu ing  its 

orig ina l s tra tegy  focussing  on research in the area o f functiona l genom ics and 

trying to identify  prom ising targets for drug cand idates to be developed with its 

partners.

385



Sven Remer - Smart Money September 2005

Yet, the s itua tion  com p le te ly  changed  when the big pha rm aceu tica l com pany  

sudden ly  w ithdrew  from  the negotia tion  tab le by August 2002. It exp la ined th is 

to ta lly  u nexpec ted  m ove  by its 'top  m anagem en t d ec is ion  to e x c lu s iv e ly  

con cen tra te  on de fea tin g  a ta k e -o v e r  bid by a p ha rm aceu tica l r iva l'. But, 

w he the r th is  w as the  real reason  w as never con firm ed . Som e in U rG enT 's  

m anagem ent suspected  th a t th e ir  'V C s ' ra ther over-am b itious  in te rfe rences  in 

the negotia tions m ight have stre tched  the pharm aceu tica l com pany 's  patience 

too m uch, pa rticu la r ly  in a m arket s ituation  that put cons ide rab le  p ressure  on 

(the value of) b iotech ventures'.

W hatever the real reasons, the fa ilu re  to close th is deal presented  the starting 

point fo r a d ram atic  deve lopm ent. Most notably, U rG enT 's investors  now  asked 

for s ign ifican t changes in its strategy. Specifica lly , they wanted to see a stronger 

focus on in-house deve lopm en t of com pounds (drug cand idates) -  instead o f the 

in itia l focus on ta rge ts  to be ou t-licensed  to pharm aceutica l partner fo r fu rthe r 

deve lopm ent. For U rG enT, th is  m eant m oving up the va lue  cha in  from  basic 

research to deve lopm en t and clin ica l testing. At the sam e tim e, th is m eant that 

som e o f U rG enT 's  core  cap ab ilit ie s  w ou ld  becom e obso le te , as w ou ld  those 

scientists responsib le  for those capabilities.

Tho se  su g g e s t io n s  had se r io u s  con seq u en ce s  even  be fo re  th ey  cou ld  be 

im p lem ented. The  new  s tra tegy  found support not on ly by U rG enT 's  investors 

but also by Niko, the CFO and interim  CEO. Maria (the CSO) and Paul (the CDO) 

as well as the m ajority  o f the sc ien tific  adv isory board, however, reckoned that 

th is  w ou ld n 't m ake  m uch  sen se  s in ce  U rG enT 's  s tren g th  w as in ta rg e t 

identification.

In itia lly , th is con trove rsy  took  p lace on a p ro fess iona l level. But it d idn 't take 

long fo r the firs t persona l c lashes to occu r between the tw o parties, too. The 

d ifferences fina lly  esca la ted , in O ctobe r 2002, w h ils t Maria w as down w ith flu. 

Then, N iko - con fid en t to have the investo rs ' back ing  but w ithou t consu lting  

Maria firs t -  announced  to the  s ta ff th a t redundanc ies  w ere to be expected  

particu la rly  am ong the researche rs. Paul in form ed Maria who in stan taneous ly  

returned from  her s ickbed . Not on ly did she feel com p le te ly  overrun, a lso the 

scientific sta ff dem anded to know what it had to expect from  the future.

As a consequence, a jo in t em ergency  m eeting o f both the superv iso ry  and the 

scientific adv isory board was called in. Th is m eeting, as it tu rned out, estab lished 

the second m ajor co rne rstone  in U rG enT 's deve lopm ent. In p repara tion  o f the 

m eeting , the cha irm an  o f th e  su p e rv iso ry  board (i.e. th e  pha rm aceu tica l 

execu tive  b rough t in by the  VCs in the prev ious round) send a le tte r to the
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partic ipan ts, in wh ich he m ade som e in teresting  suggestions. He exp la ined his 

ideas as follows:

'Over the past years, we have developed not only an unique understanding of 

the genetic and molecular mechanisms underlying our diseases but we have 

also identified a number of possible targets to treat those diseases. However, 

so far, we haven't put much effort in developing corresponding candidates or 

even drugs. Instead, we have relied on partners to eventually deal with this. 

Accordingly, we haven't build up some relevant capabilities; and it now might 

take us too long to do so. So, we have to capitalize on what we have got.

In this context, my suggestion: We shouldn't waste time trying to develop 

drugs from the scratch. What we should do instead is 'retargeting'. This is, 

we should use our knowledge of the mechanisms underlying our diseases to 

identify existing drugs that target similar pathways but were approved and 

patented for other diseases. So, if we identify suitable existing drugs 

approved for applications in other fields, we can file for second-use patents 

protecting application for one of our urogenital diseases. An additional 

advantage is that the regulatory hurdles are much lower for drugs already 

approved, allowing us to bring retargeted drugs to the market much faster 

and cheaper than most competitors could do.

At the same time, we shouldn't give up completely our basic research. New 

targets will provide the basis for testing and retargeting existing drugs. 

Furthermore, once the interaction between our targets and a retargeted drug 

is validated, we are well positioned to develop novel compounds based on the 

same principle. This will yield second-generation drugs that are optimized 

and have a composition matter claim patent. Initially, we might achieve this 

in collaboration with companies that have capacities in medicinal chemistry.

But in the mid-term, we should be able to build up own capacities for 

optimizing chemical leads, as well as developing and testing them.

The retargeting approach has already been used successfully by several 

companies, but only opportunistically and frequently with drugs already 

available from the companies. In our field, we would be the only company to 

establish strategy based on systematic drug retargeting. Together, this will 

put UrGenT into a unique position in the market, which in turn, should soon 

be manifest by a significant increase in its value.'

Th is  suggestion  w as in tr igu ing  to all parties. On the one hand, the 'finance  

peop le ' (the investo rs  and N iko) could hope fo r a qu ick  deve lopm en t o f drug- 

cand id a te s  in to  c lin ica l s tages, like ly  to in c rease  the  com pany 's  va luation  

cons ide rab ly  even w ith in  the curren t round. On the o th e r hand, the 'sc ience  

people ', inc lud ing  Maria, cou ld  hope for U rG enT  continu ing  at least som e o f its
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basic research and bu ild ing  up its correspond ing  capab ilities , a lb e it to a lesser 

extent than had orig ina lly  been planned.

Overall, however, the finance  fraction  had com e out s tronger from  the s ituation. 

The investors fina lly  succeeded  in m aking Niko the actual CEO  -  'because  there 

was no other su itab le  cand ida te  to be found on the m arket'. In add ition , it was 

decided that the com pany  in genera l and the research departm en t in particu la r 

shou ld  becom e 'leaner', cu tting  down the s ta ff o f 65 to abou t 50. Th is  should 

serve to reduce the cash burn -ra te  enab ling it to last until early  2005 when the 

m arkets were hoped to have recovered. From a financia l perspective  th is  made 

sense, even tak ing  in to  a ccou n t the fa ct tha t m ore than  h a lf o f U rG enT 's  

expensive labora to ry  space  wou ld lie unused, w ith no poten tia l sub -tenan ts  in 

sight.

S ince m ain ly scien tis ts  were affected by the redundancies, Maria - as the CSO - 

was given the ungra te fu l task  to se lect severa l o f her co lleagues and to inform  

them  about th e ir  redundancy . She reca lled  the s ituation  as a lm ost traum atic: 

'there  stood my old m ates in my o ffice, som e shouting  at m e and som e even 

cry ing -  because they knew  how d ifficu lt it would be in the curren t s ituation  to 

find a new job that would feed the ir fam ilies'.

Maria still w asn 't conv inced  abou t the board 's decision. She feared that UrGenT, 

by firing its sc ien tists, cou ld  loose its m ost valuab le assets. Not long ago she had 

been laugh ing abou t som e o ther b iotech  com pan ies that 'had fo rgo tten  how to 

do even the s im p le s t re se a rch -re la te d  th ing s '. Fu rthe rm ore , w a sn 't it the 

sc ien tis ts  who had bu ilt up the  com pany 's  strong  portfo lio  o f seve ra l dozen 

patents?

But Maria had no cho ice . Hard ly  having 'su rv ived ' the recen t con fron ta tion s  

herse lf, she knew  th a t 'th e  o the rs  wou ld have liked to cu t the  com pany 's  

research  fun ction  even  fu rthe r; and they  w ere now w a tch ing  the  research  

departm en ts a c tiv it ie s  and expenses c lose ly '. The re fo re , to keep at least the 

m ajority  o f her peop le and the m ost re levant capab ilities, certa in  concess ions - 

and cuts - had to be accepted. A t the sam e tim e, she prom ised to herse lf 'to do 

everyth ing to avoid such a s ituation ever happening again'.

Th ink ing  back to the first financing  round when the team  had decided to accept 

only a fraction o f the funds offered by investors, Maria concluded: 'the  one thing 

I have really learned from  ail th is is: w henever you can get m oney take as much 

as possible; you'll never know  when there will be another chance'.
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It took a w h ile  before the situation  had ca lm ed down again. But then everyone 

begun to rea lise tha t there  w asn 't much tim e left. Specifica lly , w ith the current 

cash U rG enT was expected to survive fo r not even two years, and the investors 

m ade it p re tty  c lea r that there  were no m ore cash in fu s ions  to be expected 

un less the  com pany  shou ld  bring at least one re ta rge ted  drug into c lin ica l 

testing. So, the shared perception that th is was the last chance for the com pany 

made the m anagem ent team  co-operate again and focus all rem ain ing resources 

on the new strategy. Still not fu lly  convinced about the long-term  viab ility  o f the 

retargeting  approach , Maria even agreed to spend a s ign ifican t fraction  o f the 

rem ain ing funds on the deve lopm ent of a database track ing  m illions drugs and 

com pounds potentia lly  suitab le for retargeting.

At least in itia lly  the new strategy seem ed to pay off. U rG enT m anaged to close a 

cooperation  deal w ith a m id-sized pharm aceutica l com pany that would be able to 

m anufacture and m arket the retargeted drugs eventua lly  identified and validated 

by UrGenT. Indeed, it d idn 't take long to identify  two ex isting  drugs that were 

approved fo r m edica l ind ica tions d iffe ren t from  those U rG enT  was working on, 

and that prom ised to be su itab le  cand idates fo r retargeting . Furtherm ore, even 

surpassing  the cha irm an 's  expectations, U rG enT ach ieved the p roo f-o f-p rincip le  

for one o f those cand idates w ithin less than six m onths. Thus, pre-clin ica l testing 

could com m ence by June 2003.

O vera ll, th e re fo re , all m em bers o f the m anagem ent team  -  inc lud ing  Maria - 

were con fiden t that they had fina lly  overcom e the m ost d ifficu lt period in the ir 

com p an y 's  h is to ry . T h e ir  op tim ism  w as fu rth e r  fu e lle d  by the  in ve s to rs ' 

ind ica tion  th a t s ig n ifican t fu rthe r fund ing  a lready  by m id 2004 wou ld be no 

p rob lem , as soon  as the  hum an p ro o f-o f-co n cep t fo r  th e  cand id a te  was 

established in the clin ical stage.

Thus, the goal was clear. The lead cand idate had to m ake it into -  and through -  

the c lin ica l stage. As a consequence, even when it show ed  som e 'irr ita ting ' 

resu lts  in the p re -c lin ica l tests these w eren 't g iven too m uch w eight, and in 

O ctober 2003 it w as dec ided to m ove ahead into the clin ic. The clin ica l tria ls  

were des igned  to take  10 m onths and a genera l board m eeting was scheduled 

for August 2004, to announce the results and to d iscuss the fu rther proceeding.

However, a week before the m eeting, Maria got the resu lts o f the clin ical stage I 

tria ls . They  w ere d isastrous! The  cand ida te  show ed no e ffects  w hatsoeve r in 

patients!

Maria had little  doub t about the im p lications of those resu lts  fo r the com pany. 

Pushed by its fin an c ia l s tra tegy  and the inves to rs ' s t ipu la tion  to on ly  invest
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fu rther into a com pany  w ith a hum an proof-o f-concept, U rG enT  had 'pu t all its 

eggs into one basket'. It had taken the retargeting  route to shortcu t its initia l 

research-based  m u lti-p rodu ct approach , and to bring at least one p roduct into 

clin ical deve lopm ent. Everyone knew  that m ost pro jects fail at th is  stage, even 

when the ground is prepared very carefu lly. Th is is ju st the hand o f 'na tu re ' in all 

natura l sc ience  p ro jects . How ever, a lthough  p re lim inary  resu lts  had a lready  

indicated possib le  prob lem s, everyone wanted to 'appease ' the investors - at the 

expense o f conducting  add itiona l pre-tests. At the sam e tim e, there  now was no 

successor fo r the fa iled lead cand idate  anyw here near to clin ica l stage. It would 

take at least a year to deve lop  another cand idate thus far, m uch longer than the 

cu rren t cash w ou ld  last. Yet, w he the r the investo rs  w ere w illing  to pro long 

UrGenT's life line was questionab le , at best. A fter all, they 'w ere no a ltru ists '.312

I. III. 2. Case B: CardioGenix

I.III.2.a) Origin

In May 1998, M ichael, a young m edica l doctor read abou t a coached  business 

plan com petition  that was in itia ted by his un ivers ity  and the state governm ent - 

to foster the com m ercia lisa tion  of life science research in the Rhineland region.

M ichael a lw ays w anted  to becom e a p ro fessor o f m ed ic ine, and he considered  

h im self 'a science nerd w ith ne ither in terest nor know ledge in business'. Indeed, 

during his PhD, he had m ade som e exiting d iscoveries  that he now intended to 

exam ine further.

W ithout going into too m uch deta il, M ichael's  research concerned  a num ber of 

life-threaten ing  'ca rd io -vascu la r ' cond itions that appeared to be based on s im ilar 

genetic  and m o le cu la r m echan ism s. Yet, the d rugs ava ila b le  to tre a t those 

cond itions were very expensive . Even worse, they  were ra ther ine ffic ien t. Less 

than 30% of the patien ts treated  w ith ex isting drugs responded - m ore o r less - 

positive ly. Th is p resum ab ly  w as because they had the right 'gene tic  pro file ' for 

the ava ilab le  d rugs. The  m a jo r ity  o f the patien ts, in con trast, had d iffe ren t 

genetic pro files rendering  the  ava ilab le  trea tm ents e ithe r en tire ly  ine ffective  or 

even resulting in severe side effects.

312 As it turned, out a few months after the completion of our case study, UrGenT's VCs’ indeed were 

unwilling to provide any further funds. At the same time, because the market sentiment still had not 
improved, it was impossible to find any new investors. As a consequence, UrGenT ran out of money 
and had to file for bankruptcy. Its few tangible assets were auctioned, but the VCs are still trying to 
recoupe some of their investments by selling the venture’s patents.
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In th is  con tex t, M ichae ls 's  research  had revea led  -  in v itro  - tha t a certa in  

b iochem ical agent could serve as a key-com ponent fo r new, m ore effective drugs 

aga inst at least one o f those cond itions, and like ly  a lso aga inst severa l others. 

Even m ore fa sc ina ting , it seem ed that the agen t cou ld  eas ily  be custom ized  

tow ards an ind iv idua l pa tien t's  genetic  pro file. Th is, in turn, cou ld  m ake the 

drugs based on the agent even more effective, effic ient, and safe. W hilst M ichael 

had a lready  estab lished  a bas ic  'p roo f-o f-p rin c ip le ' fo r  th is  techno logy , much 

rem ained to be done from  a scien tific  perspective. For instance, the underlying 

genetic  and m o le cu la r pa thw ays and in te ra c tion s  w ere fa r  from  being fu lly  

understood. S im ilarly , w ith view  to the custom ization  o f the drugs, it also was 

not yet c lear how great the genetic variation of patient population actually was.

Yet, to M ichael, th is  w asn 't a problem . On the contrary, to him , the many open 

guestions o ffered  a g rea t opportun ity  fo r his fu tu re  ca ree r in research. Thus, 

even  w hen  h is fo rm e r  su p e rv iso r  re com m ended  filin g  a p a ten t fo r  his 

d is co ve r ie s , he c o u ld n 't  rea lly  be bo the red  a b ou t it. From  an a cadem ic  

perspective , a pa ten t was worth  little  com pared  to a pub lica tion  in a top -tie r 

science journa l.

Flowever, M ichael w asn 't to ta lly  unaware o f what was going on ou tside his lab. 

He knew tha t in those days it w asn 't easy - even fo r h igh -fly ing  scien tists - to 

get any pos ition  in G erm any, not even as a poorly -pa id  post-doctora l fe llow . 

Som e of his co lleagues were search ing fo r jobs a lready fo r severa l months; and 

m any had m oved to the States. Yet, w ith two sm all ch ild ren , th is  w asn 't really 

an option for him.

T h e re fo re , M ich ae l re ckon ed , it m igh t be u se fu l to  a cq u ire  a d d it io n a l 

qua lifications. For th is purpose, the business plan com petition  seem ed tem pting. 

It w ou ldn 't requ ire  him  to g ive up on his research pro jects, but ju s t to take a 

new, com m erc ia l, pe rspec tive  on them . A t the sam e tim e, there  wou ld be a 

coach prov id ing  'o ne -to -one  teach ing '. C learly , th is w as m ore a ttractive  than 

taking a business course  at som e tra in ing  institu tion. W hen M ichael m entioned 

these though ts to two o f his co lleagues, they concluded that partic ipating in the 

business plan com petition  wou ldn 't do any harm.

Thus, in June 1998, the three doctors applied for the com petition  and soon were 

assigned the ir 'persona l coach', Sean. Sean seem ed the ideal person for th is job. 

Not only had he an academ ic background in the life sciences h im se lf but he also 

had a PhD in entrepreneursh ip.

Soon after, the g roup o f four started working on the idea in som e m ore detail. 

However, in itia lly , deve lop ing  the business plan was m ore an 'ex iting game'; and
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none of the team  m em bers seriously  considered actua lly  realis ing it. The m edical 

doctors en joyed getting  an understand ing  o f business issues, and Sean enjoyed 

watch ing 'en trep reneu rsh ip  in practice ', as opposed to w hat he had done in his 

PhD. Yet, w ith th e ir  m eetings  becom ing  m ore regu la r and in tense, the team  

m em bers developed not ju s t m utual respect and trust but a genuine friendsh ip.

At the sam e tim e, having done som e m arket research, they a lso becam e more 

aw are o f the ac tua l com m erc ia l po ten tia l o f th e ir  idea. Indeed , the  drugs 

developed on the basis o f M ichae l's  techno logy  could even tua lly  ta rge t a high, 

unm et m ed ica l need in a rap id ly  expand ing  m arket, w ith sa tu ra tion  not to be 

expected w ith in the fo reseeab le  future. Th is was even m ore so in case the drugs 

were actua lly  custom ized  tow ards ind iv idual patients ' genetic  profiles. It was the 

tim e when the firs t s ign ifican t p rogress of the Hum an Genom e Pro ject began to 

s tim u la te  the s c ie n t if ic  com m u n ity 's  in te rest; and seve ra l in du stry  reports  

prom ised unp receden ted  changes in the pharm aceu tica l industry  to occur. As 

Sean read in a pub lication by Ernst and Young (1998):

'Away from the glare of the media, pharmacogenomics was the hot new 

concept in biotech. The bet is that genomics and bioinformatics can be used 

to develop drugs with exquisite specificity for subpopulations of patients, as 

well as turning diagnostics from a relatively uninteresting low-margin 

commodity business into one that justifies stand-alone companies with high 

margins'.

Indeed, G en en te ch 's  can ce r-d ru g  H ercep tin  had a lready  proven  th a t it was 

possib le to obta in  high m arg ins ($19.000 per treatm ent) fo r drugs custom ized  to 

the genetic  p ro files  o f pa tien t sub-popu la tions. It was too early  to m ake final 

pred ictions, but the overa ll m arket size for custom ized trea tm en t in the ca rd io -

vascu lar field certa in ly  wou ld be in the billions.

A t the  sam e tim e, the  team 's  resea rch  a lso  revea led  th a t the  s ig n if ica n t 

treatm ent costs per patien t fo r the targeted d iseases had a lready attracted  som e 

potentia l com petition . A coup le  o f b io tech  com pan ies were a lready  w ork ing  on 

sim ilar -  but a rguab ly  in fe rio r - approaches in the US. But, as yet, there  was no 

established com petition . Furtherm ore, even if com petitors were to be successfu l, 

th e ir  even tua l p ro d u c ts  w e re  expected  to be com p lem e n ta ry  ra th e r than 

m utua lly  ex c lu s ive  to those  deve loped  on the bas is  o f M ichae l's  techno logy . 

Finally, the 'cake seem ed large enough to feed several com panies'.

Based on th is  research , it d idn 't take  long fo r Sean to com e up w ith  som e 

pre lim inary pro jections fo r the ir venture. It did seem  possib le to ach ieve revenue 

stream s o f €500 .000  in 2005 and of €225m  in 2012, and to cap ture  a m arket
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share o f abou t 5% w ith in  10 years in Germ any alone. Those  prospects sudden ly 

made the idea m uch m ore 'tang ib le ' for the team , and they noticeab ly  fuelled its 

en thus iasm  fo r the pro ject. Consequen tly , in D ecem ber 1998, the team  had 

finalised the business plan, which described the com pany-to-be as follows:

CardioGenix is a bio-pharmaceutical company developing drugs against 

several cardio-vascular conditions. It is based on a highly innovative, 

proprietary technology that provides clear advantages for patients and health 

care providers. Our technology provides the means to produce not only 

highly effective 'off-the-shelf' drugs but also 'customized' drugs, 

individualized towards a patient's genetic profile. Customization makes our 

drugs even more effective, efficient, safe and economical than most other 

drugs on the market. Furthermore, our technology allows us not only to 

develop drugs in-house, but also to produce and market them ourselves. This 

puts us into a unique position in the pharmaceutical value chain and provides 

exceptional opportunities to our investors.

With the final bus iness plan in the ir hands, the initial team -m em bers cautiously  

began w ondering  w he the r they should actua lly  try rea lis ing  th e ir  idea. In th is 

context, a crucia l co rnerstone  was reached when, in March 1999, the team  was 

aw arded  an hono ra ry  p rize  in the  bus iness  p lan com pe tit ion . The  pos itive  

feedback  from  a w ide r aud ience  was a new expe rience  particu la r ly  fo r those 

team  m em bers , w ho w ere  'u sed  to w ork  in a ra th e r  c lo sed  a cadem ic  

env ironm en t'. In pa ra lle l, th e re  was the in creas ing  p ub lic ity  regard ing  the 

'Hum an  G enom e Pro ject', wh ich  was expected  to be com p le ted  soon and to 

provide the sc ientific  basis for a new area o f custom ized m edicine.

Together, th is  fin a lly  conv inced  th ree  o f the team  m em bers, am ongst them  

M ichael and Sean, that the p ro ject could be worth  a try. In June 1999, they 

began search ing  fo r  both seed fund ing and su itab le  lab space. However, th is 

tu rned  ou t to  be q u ite  labo riou s. In G erm any, th e re  w ere  a num ber o f 

governm enta l p rogram s to prov ide financia l support fo r en trepreneuria l-m inded  

sc ien tis ts. But app lica tion  p rocedures w ere tim e-con sum ing  and invo lved  an 

'in cred ib le  am oun t o f paperw ork '. Furtherm ore , the In te rne t-boom  was in full 

b lossom . Consequen tly , h igh-tech start-up ventures were com ing to the m arket 

'on an hourly basis', and affordab le space was hard to com e by.

I.III.2.b) Seed round

By D ecem ber 1999 the team  had co llected  su ffic ien t m oney from  'fam ily  and 

friends' to incorpora te  the ir venture. Soon a fter its inception  Card ioGen ix  further 

m anaged to secu re  som e tiny  but com para tive ly  cheap  o ffice  space -  but no

393



Sven Remer - Smart Money September 2005

proper laborato ry  - in a local b iotech  in cuba to r.313 Th is  in cuba to r a lso provided 

som e seed fund ing  which was soon topped up by governm enta l funds to about 

€300.000.

But ne ither the new space nor the in itia l funds were su ffic ien t to properly  start 

with the techn ica l work on the project. Accord ing ly, it was decided tha t the two 

m edica l co-founders  wou ld rem ain  in the ir fo rm er institu tes until fu rthe r funds 

and space  w ou ld  becom e ava ilab le . T h is  had seve ra l advan tage s. F irst, it 

p rovided an ongo ing  incom e at least fo r two team -m em bers. Furtherm ore , it 

allowed them  -  in the ir 'spa re-tim e ' -  to use the ir institu tes ' equ ipm ent fo r some 

initial work on Card ioG en ix ' projects. Finally, the ongoing w ork-re la tionsh ips with 

the institu tes  cou ld  be 'so ld ' ex te rna lly  as 'a cadem ic  co -o p e ra t io n ’, p rov id ing  

im portant cred ib ility  for the fledgling venture.

At the sam e tim e, both funds and space ava ilab le  a llow ed at least Sean, now 

C ard ioG en ix ' CEO , to w ork  fu ll- t im e  fo r the com pany  and even  to h ire  an 

assistant. Th is was crucia l to sort ou t severa l issues. One o f them  was the filing 

of a paten t-app lication  to pro tect the venture 's core-technology. Another, equally 

im portant issue w as the m ore deta iled  specifica tion  o f the business m odel and 

s tra tegy  from  the  o r ig in a l b u s ine ss  p lan. Sean rea lised , 'w h ils t  the in itia l 

business p lan had been good enough for the com petition , it ce rta in ly  w ou ldn 't 

stand the scru tiny  o f investors; and there  was no use in approach ing  investors 

with a 'ha lf-cooked ' business plan.

However, in th is  context, C a rd ioG en ix ' key prom ise s im u ltaneous ly  was its key 

cha llenge . As a lre ady  ind ica ted  in the o rig ina l bus iness  p lan, the  ven tu re 's  

un ique  te ch n o lo g y  o ffe red  tw o  m ain  op tion s  fo r  its b u s in e ss  m ode l and 

developm ent strategy, wh ich would require a very d ifferent level o f resourcing.

On the one hand, C a rd ioG en ix ' te chno logy  cou ld  be used fo r deve lop ing  'one- 

s ize - fits -a ll/o ff- th e -sh e lf d rug s ' w ith the poten tia l to becom e b lo ckbuste rs  or 

even a 'b lo ck -b u s te r-p ro d u c t-S u ite ' (a num ber of p roducts  based on s im ila r 

techno logy). How ever, th is  approach  wou ld con fine C a rd ioG en ix  to becom e a 

'typ ica l b io tech  com pany '. It w ou ld  be m ere ly  engaged  in ea r ly  research  

activ it ie s , try ing  to d eve lop  drug cand ida tes , wh ich  then had to be so ld  or 

licensed out to ’big pha rm a ’. Th is  was because on ly la rge-sca le  pharm aceutica l 

com pan ies wou ld have the necessary  m eans and capab ilit ie s  to deve lop  those 

cand ida tes  fu rthe r, to o rgan ize  and condu ct the re levan t la rg e -sca le  c lin ica l

313 This was the same incubator where also UrGenT, the venture from the previous case, had its 
origin.
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testing, to m anage the approva l process, to m anu factu re  the actual drugs, and 

to m arket them . Thus, even if Card ioGen ix  received som e early  incom e - e.g. in 

form  of u p-fron t fees, m ile -stone  paym ents, or roya lties  etc. - th is  approach  

would m ake the com pany dependent on licensing partners for a long time, and it 

would leave it w ith on ly a fraction of the overall revenues generated in the value 

chain. Yet, at least in the short run, th is approach  wou ld a lso be the cheapest 

one.

On the o ther hand, Card ioG en ix ' techno logy  cou ld  a lso be used fo r deve lop ing 

custom ized  drugs, ind iv idua lly  ta ilo red  tow ards a pa tien t's  genetic  profile. As 

Sean rea lised , 'th is  approach  was both very attractive  and very cha lleng ing at 

the sam e tim e'. It o ffered  the opportun ity  for Card ioG en ix  to becom e a fu lly- 

fledged b io-pharm aceu tica l com pany, a prom ising and cha lleng ing  new business 

m ode l. A t le a s t in theo ry , a ph a rm a cog e n e tic  app ro ach  w ou ld  a llow  fo r 

deve lop ing  m ore e ffe c tiv e /e ffic ien t drugs w ith few er s ide effects. It would be 

particu larly  in teresting  w ith respect to those d iseases that were life-threaten ing 

and for which no e ffic ien t cures were yet availab le. In those cases, the treatm ent 

costs per patien t are usua lly  very high, w h ilst the legal and regu latory  hurd les 

are ra ther low. Tho se  d rugs p resented a 'la s t ch an ce ’ and - because of the ir 

ind iv idua lization  - wou ld not have to be tested in large clin ica l tria ls. The h igher 

costs  assoc ia ted  w ith custom iza tion  cou ld  be com pensa ted  by econom ies  of 

scope. C ard ioG en ix  could (or would have to) partic ipate  in a w ider spectrum  of 

the value chain  than trad itiona l biotech com panies. For instance, it wou ldn 't only 

have to focus on the early  R&D. Instead, since producing ind iv idua lized m edicine 

m eans p roduc in g  on a sm a ll sca le , C a rd ioG en ix  cou ld  a lso  have its own 

m anu fa c tu ring  fa c ilit ie s . Fu rthe rm ore , C a rd ioG en ix  cou ld  even  d e liv e r and 

m arket its products, cutting out the profit-eating invo lvem ent o f 'big pharma'.

At the sam e tim e, how ever, th is  app roach  c lea rly  p re sen ted  som e se rious 

challenges. To begin w ith, there was the question of the techno log ica l feasib ility. 

A lthough M ichae l’s research had achieved its 'p roo f-o f-p rinc ip le ', it wasn 't certain 

w he the r it w ou ld  a lso  w ork  in liv ing  o rgan ism s, le t a lone  hum an patien ts. 

Pharm acogenetics  in general would apply on ly w here d iffering  drug response is 

due en tire ly  o r m a in ly  to genetic  va ria tion . But the actua l va ria tion  in the 

re levant pa tien ts ' genetic  pro files w asn 't fu lly  known. In add ition , m any o f the 

legal a spects  regard ing  the genetic  p ro filing  o f pa tien ts  were not sorted yet. 

S im ilarly, regu la tory  and approval aspects presented cons ide rab le  risks. The in- 

house p roduction  o f custom ized  b io log ic drugs, even on a sm all scale, required 

expensive G M P ('good m anufacturing  practice ') facilities and qua lified  staff. Th is 

was a particu la r ly  risky bet since the fac ilit ie s  would have to be in place even
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be fo re  a d rug  e v e n tu a lly  w as a p p ro ve d . T h is  w as b e ca u se  th e  b io- 

pharm aceutica l approva l p rocess covers the production  fa c ilit ie s  as well as the 

drugs them se lves. If p roduction  were changed, then new  c lin ica l tr ia ls  would 

have to be conducted  to p rove that the new plant would be ab le to accurate ly  

produce the com p lex  b io log ica l m olecu les. Even worse, if the drug deve lopm ent 

fa iled, the investm ent in h igh ly  com pany-spec ific  fac ilities wou ld be a lm ost lost. 

On top o f th is, th e  app roach  n ecess ita ted  c lose co -ope ra tion  w ith  GPs and 

hosp ita ls  to iden tify  su itab le  patien ts, to ana lyse the ir genetic  p ro files  and to 

de liver the custom ized  drugs to patients. At the sam e tim e, it requ ired  carefu l 

p lanning o f the log istics and good contacts w ithin the industry. Thus, overall, th is 

approach required m uch m ore financia l resources than a typ ica l b iotech venture 

needed, whilst it was s im u ltaneously  associated with even m ore uncerta inties.

So, w hat was the  m ost ap p ro p ria te  bus iness  m odel and s tra teg y ?  Shou ld  

Card ioGen ix  go fo r the w hole th ing, or ju st for parts o f it? Could the log istics be 

worked out? W ould GPs and hosp ita ls  be w illing to co-opera te?  W hat activ ities  

should be kept in -house? W hat was the m ost va luab le  and w hat was the m ost 

risky part o f the bus iness?  W ho m ight be a good partner to w ork  w ith? Who 

could provide the re levan t contacts? These were d ifficu lt to answ er questions in 

general, but even m ore so for a young team  w ithout the re levant con tacts  and 

experience in the pharm aceutica l industry.

In th is context, a lso the incubato r cou ldn 't really help, desp ite  its best intentions. 

Its main support cam e in form  o f the sem inars organ ized  on issues o f general 

re levance fo r its tenan ts  and in form  o f a s ign ifican t da tabase  w ith  va luab le  

contacts fo r externa l netw ork ing. But the incubator had very lim ited m anpow er 

to serve all the  needs o f its 15 portfo lio  ventures, m ost o f wh ich w ere rather 

'typ ica l' b io tech  s ta rt-ups, w ith  ne ithe r the in ten tion  o f nor the  poss ib ility  to 

becom e a b io -pha rm aceu tica l com pany  like Card ioGen ix . Furtherm ore , m ost of 

th e  in cu b a to r 's  e m p lo y e e s  w e re  s c ie n t is ts  th e m s e lv e s  w ith o u t  m uch  

bus iness/co rpora te  deve lopm en t experience, pa rticu la rly  w ith respect to (bio-) 

pharm aceutica l com pan ies. As a consequence, Card ioGen ix  w ou ldn 't get answers 

to its questions regard ing the business model.

N everthe less, Sean knew  tha t Card ioG en ix  would have to get its f irs t p roper 

financing  very soon. Th is  was not on ly  because it needed funds to actua lly  get 

o ff the ground and avoid loosing too m uch tim e to potentia l com petitors. It was 

also because there  were c lea r ind ications o f a change in investors ' sentim ent. It 

was Sep tem ber 2000 and, over the last m onths, the pe rfo rm ance  o f severa l 

h ig h - te c h / In te rn e t  v e n tu re s  had d is a p p o in te d  in v e s to rs ' e x p e c ta t io n s ,
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particu larly  those  o f the less experienced Germ an investors. Many ventures had 

fa iled  to keep  th e ir  p rom ises, and not ju s t  a few  w en t ou t o f bus iness  

com plete ly. The resu lting  losses m ade investors much m ore wary than they had 

been on ly  a coup le  o f m onths before. At the sam e tim e, a lso the investors ' 

investm ent p re fe rences  began to change. In general, they  now preferred m ore 

m ature to 'v irtua l' start-ups.

So, to get started w ith the fund raising, Sean and his team  fina lly  opted for the 

'b io -pharm aceutica l m odel'. Th is model not on ly seem ed m ost prom ising to them  

but it was a lso assum ed to be more attractive for potentia l investors. Despite its 

m any uncerta in ties, th is stra tegy had the advantage o f being re la tive ly  unique, 

and it cou ld  lead to Card ioG en ix  becom ing a fu lly-fledged  d rugs-com pany w ithin 

a re lative ly short period of time, creating sign ificant wealth for its shareholders.

W ith the  su p p o rt o f its in cuba to r, the team  s ta rted  app roach ing  potentia l 

investors, in itia lly  asking fo r about €5-6m . Th is am ount was at the lower end o f 

w hat had been g iven  to m any early -s tage  b io tech  ven tu res  on ly  a coup le  o f 

m onths be fo re . But Sean reckoned  it w ou ld  be w ise r to s ta rt cau tiou s ly , 

espec ia lly  because  he was hop ing fo r som e extra , non-m oneta ry  contribu tion  

from  the in ves to rs  in form  o f constru ctive  input to the  d eve lopm en t o f the 

business model.

W ith th is hope in m ind, Sean contacted several fore ign investors, known for their 

track  record  as 'b u ild e rs ' o f life sc ience com pan ies. Indeed, it tu rned out that 

som e o f them  were actua lly  in terested in C a rd ioG en ix ' innovative  techno logy, 

and som e also ind icated that -  based on the ir own expertise  and the ir network 

o f con tacts  -  it shou ldn 't be im possib le  to get C a rd ioG en ix ' ra ther cha lleng ing 

business m odel runn ing. Thus, it cam e to p re -negotia tions  and c losing a deal 

seem ed possible.

How ever, in N ovem be r 2000, the nego tia tion s  cam e to an ab rup t halt. The 

European Pa ten t O ffice  (EPO) c la im ed that in C a rd ioG en ix ' app lica tion  fo r the 

patent covering  its core techno logy an arguab ly  re levant artic le  from  a group of 

U.S. re sea rche rs  had not been cons ide red , p o ten tia lly  m ak ing  the pa ten t 

application invalid.

A lthough the team  was conv inced that th is artic le  w ou ldn 't have any im pact on 

the pa ten tab ility  o f C ard ioG en ix ' techno logy, the investors  refused to continue 

w ith the n ego tia tio n s  un less the IP issue w as sorted . The  team , there fo re , 

im m ed iate ly  app lied  fo r fast-approva l o f its app lication . But, in those days, the 

EPO had to deal w ith  so m any pa ten t ap p lica t io n s  tha t the  w ho le  p rocess
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consum ed a lot o f tim e, very va luab le  tim e as it soon tu rned  out. It was late 

2000 and the w indow  o f opportun ity  on the m arkets was closing visibly.

Card ioGen ix  m anaged  to estab lish  ano the r academ ic co-opera tion  w ith a well- 

known scientific  institu te, and it m ade som e progress w ith its projects. However, 

w ith the IP issue  still not being so lved  by the end o f the year, the  poten tia l 

investors fina lly  w ithd rew  from  the negotia tion  tab le, leav ing  C a rd ioG en ix  still 

w ithout a better-specified  business model and with cash lasting on ly fo r a coup le 

of months.

As a consequence, by the end o f the year, one of the em ployees had to be made 

redundant, and even Sean was paid on ly the bare m inim um . Furtherm ore, whilst 

he would have liked to pay fo r externa l adv ice on the m ost su itab le  business 

m odel, th is w asn 't an a ffo rdab le  option. Instead, he even had to cut down his 

networking activ ities to a local level.

As Sean recalled the s ituation: T h is  tim e was really bad fo r all o f us. We had put 

all our hopes and energy into th is project; and we were conv inced that we could 

m ake it work. But there  was a lw ays was th is m oney issue, and w ithou t a final 

decis ion by the  EPO it seem ed im possib le  to get any serious fund ing. Actua lly , 

w ithou t the suppo rt o f ou r old in stitu tes [those the two m ed ica l co -founders  

were still w ork ing  in] and w ithou t ou r fr iends we never w ou ld  have m ade it 

through th is period'.

I .I I I .2 .c) F irs t  f in a n c in g  roun d

By June 2001, when in so lvency  was im m inent, the in cuba to r leapt in. Keen to 

avoid  an early  d ropou t o f one o f its portfo lio  ven tu res, and conv inced  about 

Card ioG en ix ' inheren t po ten tia l, the incubato r's  MD arranged  €250 .000  bridge 

financing  fo r Card ioG en ix . Som e o f th is m oney cam e from  the in cuba to r's  own 

funds and som e from  a sm all young Germ an venture  cap ita l firm  tha t -  as a 

latecom er - w anted to get a footho ld  in the biotech sector, and at the sam e tim e 

to benefit from  the governm enta l fund-m atch ing scheme.

To be sure, the m oney w as crucia l fo r extend ing Card ioG en ix ' life line. However, 

from  a non-m onetary  perspective , the new investor con tribu ted  even less than 

the incubato r to C a rd ioG en ix ' o ther fundam enta l prob lem , i.e. the deve lopm en t 

o f its business m odel. The  VC  firm , a un ivers ity  sp in -o ff itself, was led by two 

academ ics who c la im ed to focus on 'com m ercia lis ing  scien tific  research in a way 

it was done in the U .S .' Yet, it had no re levan t practica l know ledge regard ing 

business/corporate deve lopm ent, and no idea about the pharm aceutica l industry.
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Thus, w h ils t the new  VC  took  a seat in C a rd ioG en ix ' supe rv iso ry  board, its 

contribution rem ained a m onetary one.

N everthe less, the fresh  funds - accom pan ied  by an add itiona l sm all research 

g ran t from  the s ta te  gove rnm en t - a llow ed C a rd ioG en ix  to m ove into som e 

proper labora to ry  space, and to h ire two new sc ien tific  em ployees. Both had a 

very  pos it ive  im pact on p ro jec t p rogress. Thus, in Ju ly  2002, C a rd ioG en ix  

m anaged to ach ieve  its first s ign ifican t m ilestone, the 'p roo f-o f-con cep t' o f its 

techno logy in m ice. Moreover, not much later, Card ioG en ix  was fina lly  inform ed 

abou t the EPO 's  fa vou rab le  dec is ion  on its pa ten t ap p lica tio n  fo r  its core  

technology. Toge the r these facts provided the basis for Card ioG en ix  to go back 

and approach investors for further funding, th is tim e about €5-10m .

How ever, it now  becam e c lea r that the com pany  rea lly  had lost ex trem e ly  

va luab le  tim e. The m arket w indow  had c losed a lm ost com p lete ly , and as Sean 

recalled, 'The  few  experienced  egu ity  firm s still active  were e ithe r on ly funding 

ven tu res  a lre ady  in th e ir  p o rtfo lio s  or they  w ere look ing  fo r  m ore m ature 

ven tu res , w ith  a p ip e lin e  fu ll o f la te -s tag e  can d id a te s , led by seasoned  

m anagers, superv ised  by a well-reputed board, and idea lly  'va lida ted ' by several 

dea ls w ith 'b ig pharm a ' et cetera'. From th is perspective, Card ioG en ix  had little 

m ore to offer but 'po ten tia l' -  som eth ing all other ventures cla im ed to have, too.

I .I I I .2 .d) S e co n d  f in a n c in g  round

A fter a cons ide rab le  num ber of fa iled attem pts to a ttract h igh-pro file  investors, 

Card ioGen ix  realised that there was no choice; the m arkets were basica lly  closed 

for com pan ies w ithout track record, products, and a w atertight strategy. Thus, in 

N ovem ber 2002, the team  fina lly  'gave in ' and accepted  the on ly o ffer on the 

Tab le  -  ju s t over €1 .5m  -  from  a synd ica te  com pris ing  a m id-s ized  Germ an 

equity com pany (as the new lead investor), and Card ioG en ix ' two investors from  

the prev ious round. The  new lead investor was b rought in by C ard ioG en ix ' first 

round lead VC who had a personal relation to its m anaging d irector going back to 

the tim es when they studied together at the sam e university.

However, the new lead investor had on ly very lim ited experience in investing in 

Germ an p la tfo rm -techno logy  b iotech s ta rt-ups, but not in d rug-deve lop ing  or 

even b io -pha rm aceu tica l com pan ies. Consequently , Sean realised, Card ioGen ix  

cou ldn 't expect m uch m ore from  the investors than cash, which how ever 'was 

too much to die w ith but too little to prosper on'.

As a consequence, Sean reckoned, it would be best fo r him to resign as CEO and 

hand over to som eone with su ffic ient pharm aceutica l experience and contacts to
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sort out the com pany 's  business model and strategy. Yet, w ith the curren t team 

a lre ady  w o rk in g  on tem p o ra ry , low -b u d g e t 'c o n su lta n t '-c o n tra c ts ,  it was 

im possib le to o ffer anyth ing  close to a com petitive sa lary to a m ore sen io r CEO - 

should one be found at all.

Therefore, Sean suggested  having 'focus groups' w ith all s takeho lders to jo in tly  

deve lop  a susta inab le  bus iness  m odel. Th is was som eth ing  not uncom m on for 

(biotech) start-ups in the U.S., as Sean had read in an industry publication:

'[...] Choosing the appropriate development strategy requires in-depth 

knowledge about the interplay between technology, products, and markets as 

well as knowledge about the time-requirements. If all stakeholders agree in 

their perception of technology, products and markets, this will support the 

timely development of an appropriate strategy, the provision of adequate 

funding, and the avoidance of conflicts [...]’

However, w ith the exception  o f the incubator, the investors w ere not interested 

in his suggestion  at all; and Sean was turned down by one o f them  w ith the 

words: 'you bette r be aw are  o f ou r respective  roles. We have g iven  you our 

m oney and you better do everyth ing to get your technology up and running'.

Then again, the inves to rs  them se lves  appeared  not a lw ays to be c lea r abou t 

the ir respective  'ro les '. The  lead investo r was in fact supposed  to be the main 

po in t o f con tac t be tw een  C a rd ioG en ix  and the investo r group. But the o ther 

investo rs  soon s ta rted  ap p roach ing  Sean fo r va riou s  fin an c ia l and p ro ject- 

p rogress reports on an ind iv idua l basis. In itia lly , Sean d idn 't m ind too m uch, 

partly  because  he got on ra the r well w ith one o f the lead VC 's  investm en t 

m anagers. So he d idn 't w an t to be con s ide red  'd if f ic u lt ' and tru s ted  the 

investm ent m anager to sort out th is lack of coord ination. Accord ing ly , he did his 

best to respond in an open and tim ely way to all investors' requests.

At the sam e tim e  the synd ica te  m ade it c lea r tha t the investors  w eren 't rea lly  

in terested  in C a rd ioG en ix  becom ing  a b io -pharm aceu tica l com pany  deve lop ing  

and m an u fa c tu r in g  cu s to m ized  d rugs. In s tead , th e ir  v iew  w as th a t the 

com pany 's focus shou ld  be on deve lop ing  one cand idate  w ith the poten tia l to 

becom e an 'o ff- the -she lf' drug. So, having no choice, Card ioG en ix  team  fina lly  

gave up its hope on rea lis ing the tem pting but m ore cha lleng ing idea any tim e in 

the near future. Instead, the com pany  now sole ly  focussed on deve lop ing  non- 

custom ized drugs.

But even with th is stra tegy another prob lem atic issue soon turned up. Accord ing 

to the -  rather vague - term  shee t Card ioGen ix  would have to bring one product 

cand idate into clin ica l stage I, as a p recond ition  for fu rther fund ing. However, it
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soon appeared  to the team  that there m ight be a good chance fo r add itiona lly  

d eve lop in g  fu r th e r  a lso  a second  cand id a te . Th is  w ou ld  have b roadened  

C ard ioG en ix ' p ipe line  from  one to two product cand idates. However, because of 

the lim ited resources, it seem ed unlike ly that any o f the tw o cand idates would 

make it into clin ical stage I w ithin the current round.

Sean, there fo re, asked the investors to respecify  the orig ina l term  sheet to take 

th is apparent change of strategy into account. But they dec lined, insisting that 

C a rd ioG en ix  fo cus  on one p roduct on ly  rega rd less  o f the cond it ions  o f the 

contract. Sean now began to suspect that th is increased focus on one product 

was because  the investo rs  were essen tia lly  on ly  in te rested  in increasing  the 

value of the ir investm ent w ith in the current round and not necessarily  the long-

term  v iab ility  o f the com pany. By so doing they could, the log ic went, ex it their 

investm ent and pass the baton on to the next investor -  should there be one.

At the sam e tim e, Sean a lso acknow ledged  that in th is  con tex t the VCs made 

th e ir  po ten tia lly  m ost va luab le  'con tr ib u tion '. S pec ifica lly , th ey  agreed that 

Card ioG en ix  wou ld 'le ap -frog ' from  the orig ina l lead p roduct to the next one in 

its p ipe line. A lthough  ta rgeted  tow ards a s ligh tly  sm a lle r m arket, th is second 

cand ida te  p rom ised  to be a 'sa fe r bet' and to m ake it fa s te r into the c lin ica l 

stage.

So, over the next coup le  o f m onths, Sean rem em bered , 'The team  worked its 

socks off; th ey  [the VCs] to ld  us to jum p, and we d id '. Indeed , g iven the 

c ircum stances, C a rd ioG en ix  m ade aston ish ing  p rogress. By Janua ry  2003 the 

venture had 'g row n ' to n ine em ployees (5 fu ll-tim e and 4 part-tim e), it had filed 

another th ree  paten t app lica tions, and it had rece ived  som e add itiona l, a lbe it 

sm all, research grants. Furtherm ore, it had contacted m ore than 100 com panies 

w orldw ide fo r partnering , w ith about 20 o f them  express ing  an interest, and it 

had sta rted  an in fo rm a l jo in t ven tu re  w ith a pha rm aceu tica l com pany. Most 

im portantly , however, it actua lly  succeeded not on ly in bring ing its lead product 

into c lin ica l stage I but a lso in com pleting  th is stage successfu lly . Thus, in June 

2003, the good resu lts  even surpassed Sean 's expecta tions. The c lin ica l effect 

was observed even in the lowest dose group; but a lso w ith the h ighest dosage, 

the drug showed positive  resu lts w ith on ly sm all side effects. A t the sam e time, 

a lso the techno log ica l feas ib ility  o f production  and app lica tion  could c learly  be 

dem onstrated.

But the overa ll favourab le  position d idn 't mean that Card ioG en ix ' o ther problem s 

w ou ld  d isa p p ea r. On the  con tra ry , a n o th e r  se tb a ck  o ccu rred  w hen  the 

investm ent m anager o f the lead VC, w ith whom  the team  got on w ith best, left
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his firm . Then Sean learned the real m eaning of the com m on saying that 'the VC 

business is a peop le  business '. As soon as the investm ent m anager had left, the 

other investors  recom m enced  th e ir  'un -coord ina ted  and in creas ing ly  annoy ing ' 

reporting  requ irem en ts . Thus, the team  in genera l, and Sean  in particu la r, 

suffered increas ing ly  from  over-reporting . The situation  fu rthe r w orsened  when 

the investors began ta lk ing  abou t m ore restrictive  cond itions to be im posed on 

additional fund ing for the firm .

These e lem ents consp ired  to form  a v ic ious circle. The  team  lost its trust in the 

investors and becam e in c reas ing ly  re lu ctan t to co rrespond  w ith the  investo rs ' 

reporting requ irem ents. Th is , in turn, led the investors to dem and even m ore 

inform ation  and to try im p lem enting  even m ore rigorous reporting  rules. Soon, 

the re la tion  betw een  the tw o tu rned  rea lly  sour, a s itua tion  m an ife sted  in a 

series o f personal c lashes betw een the investors and the team  as a w ho le  but 

particu larly between the investors and Sean.

Thus, in D ecem ber 2003, not long before Card ioG en ix  was abou t to run out o f 

m oney again, Sean rea lly  w an ted  to get new investo rs  on board  fo r  a th ird  

financing  round. G iven  th a t C a rd ioG en ix  had m ade cons ide rab le  p rog ress  and 

now even had som e 'tra ck - re co rd ', chances w ere th a t new  in ves to rs  cou ld  

actua lly  be conv inced . For the next financing  round, the com pany  p lanned  to 

bring its lead p roduct into the approva l stage, to sta rt c lin ica l phase I fo r the 

second product, and to deve lop  p re-c lin ica lly  severa l fu rthe r p roducts w ith high 

m arke t po ten tia l. T oge th e r, th is  w as expected  to p rov ide  the bas is  fo r  an 

ex traord ina ry  in crease  in the com pany 's  value, and p resen t a very  a ttractive  

opportun ity for potentia l investors.

However, having fin a lly  rea lised  C a rd ioG en ix  poten tia l, the old investo rs  now 

wanted to in c rease  th e ir  share  in the  ventu re . A t the sam e tim e, they  still 

ins isted on a very low va lua tion  o f the com pany. M oreover, they  requ ired  the 

in c lu s ion  o f seve ra l c la u se s  in to  the  new  term  shee ts  rega rd in g  personal 

liab ilities o f the m anagem ent team  in the event o f fa ilure at clin ical stage II.

For Sean, th is  w as 'o ve r-s tre tch in g ' it; and to him it was the fina l p roo f that 

continu ing  w ith the old investo rs  ju s t w ou ldn 't work. How ever, he was aware 

that new investo rs  w ou ld  be un like ly  to be found w ith in  the tim e  rem ain ing , 

particu larly  s ince the old investo rs ' lack o f reputation  w ou ldn 't s ignal su ffic ien t 

cred ib ility  to new investors.

So, from  Sean's perspective , the on ly way out o f th is d ilem m a was to leave the 

com pany; and th is  he did in May 2004. The  old investors now 'tried hard ' to keep
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in with the rem ain ing  team . But soon Sean's co lleagues had lost the ir faith in the 

investors, too. Thus, in Ju ly 2004, Card ioGen ix filed for insolvency.

I.IV. Summary and discussion

I.IV.l. Summary

O ur ca se s  e x a m in e  and co n tra s t  th e  e a r ly  d e v e lo p m e n t o f tw o  new  

b io techno logy-based  firm s (NBFs) -  U rGenT and Card ioG en ix . Tab le  1-2 a) and 

b) sum m arizes the main d is-/sim ilarities between the two ventures.

Table 1-2 a): Major similarities between the two case study ventures

P a n e l A: 
S im ila r it ie s

U rG e n T  &  C a rd io G e n ix

O rig in Outcome of German BioRegio competition
F o u n d e rs Scientists with no/limited commercial/industry experience
T o w n / re g io n Rhineland, a winning region of BioReqio competition
F irs t  c o m p a n y  b a se Same incubator (initially)
I n d u s try  s e c to r 'Red' biotechnology, 'qenomics'-based druq development
M a rk e t s ize Great potential
N o n -fin a n c ia l re s o u rc e s Dependent on external advise
F in a n c ia l re s o u rc e s Dependent on external funding
S e e d  ro u n d 1 seed round, involving same incubator / governmental proqram
S u b s e q u e n t ro u n d s 2 VC rounds each
C u rre n t  s ta tu s (Almost) bankrupt

Table 1-2 b): Major dissimilarities between the two case study ventures

P a n e l B: 
D is s im ila r it ie s

U rG e n T C a rd io G e n ix

G e n e ra l
F o u n d a tio n June 1997 December 1999
F o u n d e rs Well-known/-connected 

professors and junior scientists
Unknown, junior researchers

I n d u s try  s u b -s e c to r Functional qenomlcs Pharmacogenomics
B u s in e s s  id ea Not specified: 'capitalize on 

capabilities in basic research’
Fairly specific: innovative drug 
with 'proof of principle’

B u s in e s s  m o d e l 'Typical' biotech company, 
focussing on early-stage R&D, 
reliant on co-operations with 
pharmaceutical partners

Not finalised, two options: 
either 'typical biotech' or fully- 
fledged 'bio-pharmaceutical' 
company

S e e d  R o u n d
R ou n d  d a te June 1997 December 1999
F in a n c ia l m a rk e ts /  
e n v iro n m e n t

Early beginning of biotech 
boom, opening 'window of 
opportunity’; public grants and 
subsidies easily available 
particularly to well-connected 
senior co-founders

Short before peak of biotech 
boom and closing of'window of 
opportunity'; public subsidies 
still available but involve time 
consuming application 
procedures

In v e s to rs Incubator, Angle, public 
qrants/subsidies

Incubator, public 
qrants/subsidies

F u n d in g £lm €300,000
In v e s to rs ' in v o lv e m e n t/  
co n tr ib u tio n

Fairly high involvement: de-
signing research strategy, 
hiring scientific staff, 
organising seminars, 
introduction to professional 
service providers and investors

Some involvement: organising 
seminars, introduction to 
professional service providers 
and investors; but no 
contribution regarding business 
model

R e la t io n  w ith  in v e s to rs Good as incubator staff had 
sufficient time/manpower

Good, but incubator staff has 
only limited time/manpower

C o m p a n y  p ro g re s s Move into incubator that still 
has plenty of space (amongst

Move into incubator that has 
only limited space (amongst
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P a n e l B: 
D is s im ila r it ie s

U rG e n T C a rd io G e n ix

first tenants); expansion of 
staff (to 12); joint ventures 
with some well-known (U.S.) 
research institutes; good 
progress with basic research 
but not with tangible 'product'

last tenants); one additional 
admin staff; some progress 
with product but - because of 
financial constraints - less than 
would have been possible (two 
co-founders stay in old jobs 
and one co-founder is busy 
with admin/business model); 
problems with patent lead to 
additional loss of valuable time

f ir s t  R o u n d
R o u n d  d a te December 1999 June 2001
F in a n c ia l m a rk e ts/  
e n v iro n m e n t

Peak of boom, additionally 
fuelled by hype surrounding 
Human-Genome-Project

After boom, markets in visible 
downswing, window of 
opportunity closed

In v e s to rs High profile, experienced, 
inter-/national VCs

Low profile, inexperienced, 
national VC

F u n d in g €5m €250,000 (brldqe financing)
In v e s to rs ' in v o lv e m e n t/  
co n tr ib u t io n

High involvement, value added 
contributions, e.g. participation 
on supervisory board, 'hands- 
on' support regarding fin./mgt. 
issues, hiring of CFO

No involvement/contribution 
despite mgt. team's explicit 
wish for input regarding 
business model

R e la tio n  w ith  in v e s to rs Good and open, mutual under-
standing, IPO as the common 
goal

No relation, since just 
monetary contribution

C o m p a n y  p ro g re s s Good progress with basic 
research, but little progress 
towards actual product; joint- 
venture with foreign biotech 
company; move into new (but 
expensive and oversized) 
building to realise expansion 
strategy; expansion of staff (to 
30); several patent 
applications

Good progress with product - 
given circumstances/funding; 
achievement of 'proof of 
concept in mice', core patent 
obtained; two additional staff; 
move into new laboratory 
space

S e co n d  R o u n d

R ou n d  d a te January 2002 November 2002
F in a n c ia l m a rk e ts /  
e n v iro n m e n t

Plummeted after dot.com 
Bubble burst; additional 
difficulties because of new 
'realism' regarding Human 
Genome Project and changing 
gene-patent laws

Market downswing about to 
reach its lowest point

In v e s to rs Medium-profile, fairly 
experienced, inter-/national
VCs

Low-profile, rather 
inexperienced particularly with 
respect to business model, 
national VCs

F u n d in g €15m €1.5m
In v e s to rs ' in v o lv e m e n t/  
co n tr ib u tio n

Replacement of CEO; dramatic 
shift in strategy focusing on 
product development rather 
than solid R&D - to increase 
short-term value of company

Hardly any constructive 
involvement; CEO willing to 
hand over, but financial 
situation doesn't allow to hire 
experienced manager; VCs not 
interested in biopharmaceutical 
business model but require to 
pursue typical biotech strategy 
with focus on one product

R e la t io n  w ith  in v e s to rs Tougher pre-round negotiations 
(e.g. regarding company 
valuation, VCs' influence, 
trade-sale as possible exit- 
route) suggest more difficult 
relationship; but investors 
'¡ncentivise' mgt. team with 
additional share options, 
required strategy shift creates 
conflicts between 'finance and 
science fraction’

Deteriorates when one 
investment manager leaves 
and remaining VCs approach 
venture with unorganized 
reporting requirements and 
even mention additional 
conditions (personal liability) 
for further funding to be 
obtained; finally: mutual loss 
of trust and substantial 
personal conflicts
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P a n e l B: 
D is s im ila r it ie s

U rG e n T C a rd io G e n ix

C o m p a n y  p ro g re s s Initially substantial expansion 
of staff (to ca. 60); failure to 
close deal with big 
pharmaceutical company; 
subsequent reduction of staff 
(to ca. 50); new, 'retargeting' 
strategy initially shows some 
success (identification of 
promising product-candidates, 
deal with mid-sized phar-
maceutical company) but 
finally turns out to have been a 
'risky bet’ when candidate fails 
in clinical tests - that are 
conducted although pre-clinical 
test had already indicated 
possible problems

Very good progress; new lead 
candidate successfully passes 
clinic I; expansion of staff (to 
9); further patent applications; 
promising efforts to find 
pharmaceutical partner

The two ventures were s im ila r in several ways. For instance, they were founded 

in Germ any, a country  that took a particu lar approach  to k ick-start its late entry 

into the b io tech  secto r by financia lly  supporting  the foundation  of NBFs; the ir 

founders  were sc ien tis ts  w ith very lim ited com m erc ia l experience; they were 

seed-funded  by the sam e governm enta l program m e; they w ere started in the 

sam e incubator; they were engaged in genom ics-based  drug deve lopm ent, and 

they were dependent on both external funding and advise.

At the sam e tim e, there  were som e notew orthy  d iffe rences between them . For 

instance, the two NBFs d iffered w ith respect to the reputation  o f the ir founders 

and w ith respect to th e ir  (potentia l) business m odels. A rguab ly  m ost im portant, 

however, U rG enT  was founded at the beg inn ing and Card ioG en ix  was founded - 

not even th ree  years la te r -  at the peak o f the (b io -/h igh -te ch ) boom . Th is 

apparently  sm all d iffe rence  in itia lly  seem ed to p ro found ly  in fluence the fu rther 

deve lopm en t o f the tw o ventures as it was assoc ia ted  w ith very d iffe ren t early 

re so u rce  e n d o rse m e n ts . But, today , both  v e n tu re s  fin d  th e m se lv e s  in 

surpris ing ly  s im ilar situations.

UrGenT, desp ite  being a ra ther 'typ ica l b iotech ventu re ' focussing  on basic R&D 

and having no specific  p roduct idea, attracted som e h igh-pro file  and experienced 

VCs. Those VCs not on ly provided s izeab le initial fund ing but a lso m ade valuable 

non -m one ta ry  con tr ib u tio n s  to the com pany. Th is  tran s la ted  into U rG enT 's  

im p re ss ive  e a r ly  g row th . F low ever, when the  g en e ra l m a rke t cond it io n s  

deterio rated  and when U rG enT did not m eet one m ilestone, the VCs' behaviour 

changed  d ram atica lly . They pushed U rG enT into a h igh -risk  stra tegy  aim ed at 

increasing  its short-te rm  value at the expense  of its long-term  susta inab ility . 

Th is strategy even tua lly  failed and left U rGenT with little  m ore than cash lasting
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fo r a few  m onths (in fact, not long a fte r our case study ended, U rG enT  filed for 

bankruptcy).

In contrast, Card ioG en ix , desp ite  its potentia l to becom e a 'fu lly  in tegrated bio- 

pha rm aceu tica l com pany ' deve lop ing , m anu factu ring , and m arketing  p roducts 

fo r which an in itia l 'p roo f-o f-p rin c ip le ' a lready ex isted, on ly m anaged to attract 

low -profile  VCs. Those  VCs did prov ide ne ither su ffic ien t fund ing nor the m uch- 

needed non-m onetary  support to realise Card ioG en ix ' innovative  but cha lleng ing 

business m odel. Instead , they  urged the ventu re  to pursue a typ ica l b io tech  

com pany stra tegy  tha t prom ised  a faste r increase in its va lue. A lthough  - g iven 

the c ircum stances - C a rd ioG en ix  m ade im press ive  p rogress, ten s ion s  build  up 

betw een  the  m an ag em en t team  and its investo rs . But due to the  m arke t 

cond itions  new  investo rs  w ere not to be found. The re fo re , C a rd ioG en ix  never 

really got o ff the ground, and eventua lly  ceased its activ ities.

Thus, the two cases p rov ide  severa l interesting  insights, for instance, w ith view 

to the re la tive im portance  o f VCs' non-/m onetary  con tr ibu tions  to the ventu res ' 

deve lopm ent, and w ith v iew  to the in te rre la tedness of those con tr ibu tions  with 

the m arket/industry  context.

I.IV. 2. Discussion

Given that we have on ly conducted  two case studies, and g iven that those cases 

w ere se t in G e rm any , a coun try  w ith  an app a ren tly  d is t in c t d eve lop m en t 

regard ing both its b io techno logy  and venture  cap ita l secto rs, it is obv ious that 

we cannot draw  very fa r-reach ing  conc lus ions, and that we canno t genera lize  

from  our find ings.

N everthe less, as we w ill ou tlin e  in the fo llow ing , we be lieve  th a t ou r cases 

provide severa l no tew orthy  insights with view to both our research question  and 

ex tan t research . T ho se  in s igh t, fu rthe rm ore , a lso  sugges t som e in te resting  

avenues for fu tu re  research .314

314 Our cases clearly provide insights into many different aspects of entrepreneurship and 
entrepreneurial finance. For instance, they suggest that there are many more factors but venture 
capital with potential impact on the development of ventures, such as the appropriate business 
model, patent issues, internal relationships within the ventures' management teams, external 
alliances, governmental programs. However, in following, we concentrate only what was in the focus 
of our research (question): the impact of VCs (and their knowledge) on the development of 
entrepreneurial ventures, and the role of market- and industry-related aspects in this context.
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I.IV.2.a) Findings in the light of the research question

W ith v iew  to ou r research  question , our case s tud ies suggest that d iffe ren tly  

know led g eab le  VCs can in fluen ce  the  d eve lop m en t o f ea r ly  s tage  b io tech  

ventures in severa l ways, and positive ly as well as negative ly. However, our case 

stud ies a lso show  tha t there is no -  or not a lw ays a - s im p le  re la tion  between 

VCs' know ledge and VCs' in fluence on the deve lopm ent the ir investee ventures. 

Instead, w hat is rea lly  going on is m ore com plex, and the actual im pact o f VCs' 

know ledge, seem s in ter-re la ted  with and m oderated by contextua l factors, such 

as the deve lopm ents in the financia l m arkets and in the ventures' industry.

For instance, our cases suggest that at least the know ledgeab le  VCs can actively, 

and pos itive ly , in fluence  the deve lopm en t o f the ir investee ventures. But our 

ca se s  a lso  su g g e s t that, when the m arke ts  a re  b u llish , a t lea s t som e 

know ledgeab le  VCs fo llow  hypes by investing substantia l am ounts even in high- 

risk ventu re  w ithou t sound bus iness strategy. In con trast, when the m arkets 

p lum m et, at least som e know ledgeab le  VCs over-react and behave m yopic, for 

instance, by dem and ing  d rastic  s tra teg ic  changes tha t in tend to increase the 

sho rt-te rm  success  poten tia l o f ven tu res  w h ils t s im u ltaneous ly  putting  the ir 

long-term  survival at risk.

Th is  partly  com p lem ents  and partly  contrad icts extan t em p irica l and theoretica l 

literature.

I.IV.2.b) Findings in the light of the literature

Empirical literature

By looking in m ore detail at 'w hat is really going on between VCs and ventures' 

than m ost ex tan t em p irica l literature, our case study approach  prov ides fu rther 

support for som e of the find ings in the extant em pirica l literature, but it also help 

to expla in som e o f the am bigu ities and apparent contra-d ictions in th is literature.

To begin w ith, ou r cases prov ide c lea r support for the ex isting  anecdota l and 

em pirica l ev idence  that VCs can and often do play a crucia l role as financiers o f 

en trepreneuria l h igh-tech ventures (Gorm an & Sah lm an, 1989; Rosenste in et al 

1993). A lthough  ou r case  study  ven tu res  had rece ived  som e governm enta l 

support, th e ir  h igh ly  uncerta in  business m ode ls w ou ld  have hard ly  attracted  

fu rthe r fund ing  from  o the r sources but VCs. As such, ou r cases  co rrobora te  

S te ie r and G reenw ood 's  (1995: 337) a rgum ent that 'p ene tra ting  the venture 

capital network is a s ign ificant first step in securing financia l resources'.
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Furtherm ore , ou r cases  a lso  suppo rt p rev ious research  suggesting  tha t VCs' 

contribu tion  to the d eve lopm en t o f en trepreneuria l ventu res can go fa r beyond 

the p rov ision  o f cap ita l and tha t VCs often get active ly  invo lved  in the pos t-

investm ent deve lopm ent of the ir investee ventures (e.g. Fried &  Hisrich, 1995).

With view to the la tter though, we have a lready outlined in our general literature 

review  fu rther above (C hapte r C) that the extant em pirica l lite ratu re  ind icates a 

g reat deal o f va riance  in the VCs' actua l post-investm en t invo lvem en t -  w h ilst 

provid ing no c lea r ind ication  as to w hat determ ines th is invo lvem ent and/or how 

th is invo lvem ent is related to venture perform ance.

For in stance , c o n s id e ra b le  e x tan t lite ra tu re  exp la in s  the  va r ia n ce  in V C s ' 

invo lvem ent w ith d iffe ren ces  in the risks or requ irem ents o f d iffe ren t ventu res 

(Barney et al., 1989; Busen itz  et al., 1997; Ehrlich  et al., 1994; G orm an & 

Sah lm an, 1989; F le llm ann & Puri, 2002; Lerner, 1995; M orris  e t a l., 2000; 

Sap ienza & G upta , 1994). Som e o the r lite ra tu re  exp la in s  th is  va rian ce  w ith 

d iffe rences  in the types o r p re fe rences  o f d iffe ren t VCs (E lango et al., 1995; 

Gorm an & Sahlm an, 1989; MacM illan et al., 1988, 1989).

At the sam e tim e, ex tan t lite ratu re  is am biguous with view  to whether, and if so, 

how d iffe rences in the in tens ity  and type o f VCs' post- investm en t invo lvem en t 

transla te into d iffe rences in venture  perform ance. For instance, w ith v iew  to the 

intensity  o f VC s' invo lvem ent, som e stud ies suggest a pos itive  re la tion  between 

the intensity  o f VCs invo lvem en t and investm ent perform ance (Fredriksen  et al., 

1997; M an igart &  Verm e ir, 1996; Ruhnka et al., 1992; Sap ienza, 1992; VDI et 

al.'s, 2000); but o ther stud ies find no re lation (MacM illan  et al., 1989; Sapienza 

et al., 1996; Sw eeting  &  W ong, 1997). S im ilarly , w ith view  to the type o f VCs' 

activ ities, som e stud ies suggest a pos itive  re la tion between som e VC  activ ities  

and perform ance o f investm en t com pan ies (e.g. Fried &  H isrich, 1995; Gom ez- 

Mejia e t al. 1990; M acM illan  e t al., 1989; M u rray  1996; Sap ien za , 1992; 

Sap ienza & T im m ons, 1989; S che fczyk  &  G erpott, 2001); o the r s tud ies  don 't 

find any re la tion  (Barney  et al., 1996; Busen itz et al., 2004; Fried & H isrich, 

1995; Rosenste in  et al., 1989); and others stud ies again note that there  m ight 

even be a n eg a tiv e  re la t io n  be tw een  som e VC  a c t iv it ie s  and in ve s tm en t 

perform ance (Barney et al., 1996; Busen itz et al., 2004; Fried & H isrich, 1995). 

S te ie r and G reenw ood  (1995), fo r instance, note that 'the  opera ting  log ic  o f 

venture capital [...] m ay be incom patib le  with the needs o f a start-up firm '.

W ith v iew  to those  appa ren t am b igu ities , we have a lready  argued  th roughou t 

the p rev ious  chap te rs , th a t m ost ex tan t lite ra tu re  has fa iled  to a ccoun t fo r 

d iffe rences  in VCs know ledge  (and/o r used VC cha racte ris t ics  to d iffe ren tia te
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betw een  VCs, w h ich  are a rguab ly  inadequate  to p roxy fo r V C s ' know ledge). 

W h ils t som e au tho rs  a ckn ow ledge  tha t V C s ' e xp e r ie n ce  is like ly  to be o f 

con s ide rab le  im po rtance  fo r the ou tcom e o f th e ir  a c tiv it ie s  (Bygrave, 1987; 

Lerner, 1994; Sap ienza & T im m ons, 1989; Sap ienza et a l., 1996; Sorensen & 

S tuart, 2001) m ost stud ies s im ply  im ply tha t VCs have su ffic ien t expertise  to 

undertake th e ir  re levan t functions. Th is is desp ite  it seem s p lausib le  to assum e 

that d iffe rences in VCs' know ledge could im pact both the VCs' post-investm ent 

in vo lvem en t and its im pact on the d eve lopm en t o f inves tee  ven tu res, and 

desp ite  som e, a lbe it very lim ited, extant research a lso po ints into th is d irection. 

Bottazzi et al. (2004), fo r instance, find that m ore specia lized  VC firm s show a 

m ore active  investm en t style, provid ing m ore governance  and support to the ir 

portfo lio  ventu res. Sap ienza et al. (1996) fu rtherm ore , not on ly  find that VCs 

w ith g re a te r  'new  ven tu re  exp e r ie n ce ' in te ra c t m ore fre q uen tly  w ith th e ir  

ven tu res  but they  a lso  perce ive  (se lf-a ssessm en t) to add s ign ifican tly  m ore 

value to them  than those VCs w ithout such experience. S im ilarly, Busenitz et al. 

(2004) find a pos itive  re la tion between the qua lity  o f s tra teg ic  adv ise  given by 

VCs to the ir ventures and the outcom e of those ventures.

In th is context, ou r cases - in contrast to m ost extan t em pirica l research, but in 

line w ith our prev ious three chapters -  fu rther support the assertion that aspects 

of VCs' know ledge and VCs' investm ent approach  are indeed c lose ly  interwoven 

and are likely to contribu te  jo in tly  to the ventures' deve lopm ent. Specifica lly, our 

cases suggest that on ly  som e, know ledgeab le, VCs are ab le -  in principa l - to 

add va lue  to th e ir  ven tu res  by getting  active ly  (and constru ctive ly ) invo lved, 

w h ils t other, ignoran t, VCs are e ithe r not getting  invo lved  at all or not in a 

constructive way.

W h ils t som e au tho rs  a cknow ledge  tha t V C s ' e xp e r ie n ce  is like ly  to be o f 

con s ide rab le  im po rtance  fo r the ou tcom e o f th e ir  a c tiv it ie s  (Bygrave, 1987; 

Lerner, 1994; Sap ienza  & T im m ons, 1989; Sap ienza et al., 1996; Sorensen & 

Stuart, 2001) m ost stud ies s im ply  im ply that VCs have su ffic ien t expertise  to 

undertake the ir re levant functions.

But equa lly  im portant, our cases also show that the (potentia lly) positive im pact 

o f VCs' know ledge and active  invo lvem ent on the ven tu res ' deve lopm en t is, at 

least at tim es, (co-) determ ined/m oderated by other, exogenous, factors such as 

the cyclical and som etim es erratic developm ents in the financia l m arkets.

Here, m uch has a lready  been w ritten  in the popu la r press abou t the recent 

'In te rne t-Bubb le ' when m any investors, includ ing VCs, apparently  suffered from  

an irrational exuberance ' (Shiller, 1998). However, so far, on ly lim ited academ ic
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research has been ded icated  to th is period, and to the im pact it had on the VC- 

venture  re la tionsh ip . The  study  by Va llie re  and Peterson  (2004) p resents one 

in te res ting  ex cep tion  th ough . From  in te rv iew s w ith  VCs th a t w ere  ac tive ly  

investing in In ternet ven tu res  during the 'Bubb le ', these au thors conc lude  that 

VCs' eva luation  process is not a lw ays rational. Not too surpris ing ly , the authors 

em phas ize  the ro le  o f in ves to rs  u n fam ilia r  w ith the  se cto r as an im portan t 

underp inn ing  o f the  Bubb le  and its burst. In te res tin g ly  though , V a llie re  and 

Peterson (2004) a lso note that w h ilst som e of the m ore estab lished  VCs realized 

the h igh level o f unce rta in ty , m any o f them  be lieved  th a t the 'ru le s  o f the 

investm ent gam e had changed '. As a consequence, the au thors po int out, som e 

investors  cou ld  be accused  o f having reacted irra tiona lly  to the poten tia l for 

qu ick  and easy financ ia l ga ins; but m any investors a lso appea r to have tried  

making rationalized - a lthough log ica lly  flawed -  decisions.

As ou r cases  suggest, s im ila r  m igh t have a lso  occu rred  in the  con te x t o f 

b io techno logy. Fu rthe rm ore , ou r cases a lso show  tha t the hype not on ly  can 

a f fe c t  V C s ' in v e s tm e n t  c r ite r ia / v a lu a t io n s  bu t a lso  th e ir  in v e s tm e n t  

approach/invo lvem ent. Even (U rGenT 's) apparently  know ledgeab le  VCs seem ed 

to have fo llow ed the genera l 'genom ics hype' being w illing to invest substantia l 

am ounts into a venture  w ithou t c lea r business idea/p lan; but they a lso fo llow ed 

the general pan ic when the Bubb le did burst - push ing the ventu re  into a high- 

risk strategy -  a lthough, as experienced biotech investors, they cou ld/cou ld  have 

known that ventures and the ir projects in th is sector take time.

Thus, we feel, the g re a te s t con tr ibu tion  o f ou r study to the ex tan t em p irica l 

literature is that it exp lic itly  points out that the VC -en trep reneur re la tionsh ip  and 

the value added o f VCs (and the ir know ledge) m ust not be stud ied in a vacuum . 

Contextua l facto rs, such  as changes in the m arkets and deve lopm en ts  in the 

ventures' industry, c learly  have a non-neg lig ib le  im pact and should be taken into 

account m ore d iligen tly  than was the case in m ost extan t literature. Aga in , also 

th is assertion  is in line w ith S te ie r and G reenw ood 's (1995: 337) a rgum ent that 

'the activ ities w ith in  the deal structuring  and the post-investm ent stage are more 

dynam ic and iterative than current m odels suggest'.

Theoretical literature

Bu ild ing  upon the  above, ou r cases  a lso  cou ld  con tr ibu te  to the  theo re tica l 

oriented  lite ratu re . For instance , when v iew ing ou r cases in ligh t o f the th ree 

m ain theo re tica l p e rspec tive s  on the V C -ven tu re  re la tion sh ip  tha t have been 

outlined in Chap te r C, we find support fo r som e (aspects) o f som e theories  but 

not others.
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O ur cases a rguab ly  p rov ide the c lea rest support fo r the least com m only  used 

th eo re t ic a l p e rsp e c t iv e  in the  ven tu re  cap ita l lite ra tu re , the resource- 

/knowledge-based perspective (cf. Bygrave, 1987; Locke t &  W righ t, 1999): 

d ifferences in VCs' resources/capab ilities certa in ly  can play an im portant role for 

the deve lopm en t o f th e ir  investee ventures. In th is con text, the VCs' financia l 

resources are ce rta in ly  o f prim e im portance, but the role o f th e ir  know ledge 

m ust not be neg lected. W ith view the latter, furtherm ore, our cases also provide 

fu rthe r ins igh ts  regard ing  the unreso lved question  in the lite ra tu re  o f w hether 

VCs are m a in ly  in the  bus iness  o f 'p ick in g  or bu ild in g  w inn e rs ' (Baum  & 

S ilve rm ann , 2004). As is p a rt icu la r ly  ev iden t w ith  v iew  to U rG enT 's  firs t 

fin an c ing  round , a t lea s t som e, know ledgeab le  VCs a c t iv e ly  he lp  bu ild ing  

ventures th a t are not obv ious 'sa fe  bets', fo r instance, by con tribu ting  to the 

deve lopm ent o f an organ izationa l structure and by identify ing  su itab le  people to 

com p lem ent th e ir  team . In contrast, as can be seen th roughou t Card ioG en ix  

deve lopm en t, less  know ledgeab le  VCs do/can  not con tr ibu te  m uch to th e ir  

investee ven tu res ' deve lopm en t beyond cash (if at all); and VCs' ignorance can 

present a serious obstacle  to the realization o f arguab ly  valuab le venture ideas.

S im ilarly, our cases also provide support for the signaling perspective that views 

VCs as in term ed iaries, who can send im portant signa ls to th ird  parties (cf. Hsu, 

2004; M an iga rt &  Sap ienza , 1999; M egg inson  & W e iss (1991; S tuart et al., 

1999): V C s ' reputation  can m ake a vital d iffe rence  when it com es to attracting 

add itiona l staff, and particu larly  when it com es to attracting  add itiona l funding. 

However, in con trast to m ost ex tan t lite ra tu re  tha t takes  th is  pe rspective  by 

em phasiz ing  the im portance o f positive signa ls through VCs, our cases also show 

th a t VCs and th e ir  ( lack  of) repu ta tion  can send ou t n ega tive  s igna ls  to 

ou ts ide rs. For in s tance , U rG enT 's  crucia l deal w ith  a m a jo r pha rm aceu tica l 

com pany arguab ly  a lso fell through because o f its VCs; and Card ioGen ix  found it 

d ifficu lt to a ttract o ther investors because the ir ex isting  VCs had no reputation 

and m arket p resence. Thus, it seem s equa lly  poss ib le  that VCs help ventures 

ove rcom e  th e ir  'lia b ility  o f new ness and sm a lln e ss ' as th a t VCs (w ithou t 

reputation) even increase venture 's liability o f newness.

In te re s t in g ly  th ough , ou r cases  on ly  p rov id e  litt le  su p p o rt fo r  the m ost 

com m on ly  taken  th e o re t ic a l - principal-agent - perspective on the VC- 

en tre p ren eu r re la t io n sh ip , or at least not fo r the w ay  th is  p e rspective  is 

com m only  app lied  (cf. Adm ati & Pfle iderer, 1994; Am it et al., 1998; A rthurs & 

Busenitz, 2003; Barney et al., 1989; Barney et al., 1994; Barry et al., 1990; Fiet 

et al., 1997; G om pers, 1995; Hellm ann, 1998; Kaplan & S trdm berg, 2001/2/3). 

Specifica lly , in case of our ventures, there seem s only little reason for the VCs to
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worry about m oral hazards or h idden actions on the en trep reneu rs ' part. Quite 

contrary, our cases suggest that if there are p rin c ipa l-agen t prob lem s at all, the 

ro les o f th ose  in vo lved  m igh t be oppos ite  to w hat is sugges ted  by m ost 

lite ratu re . For instance , C a rd ioG en ix ' m anagem en t team  w as a ctive ly  seek ing 

the invo lvem ent o f its VCs in the p lann ing and m anagem ent o f the business; but 

those VCs were unab le and/or unw illing to provide the re levant support to realise 

the ventu re 's  appa ren t po ten tia l. On the  o ther hand, in case o f U rG enT, the 

second  round  V C s pushed  the  ven tu re  into a h igh -risk  s tra teg y  a im ed at 

increasing its short-term  value w h ilst threaten ing its long-term  success.

However, in th is  con text, ou r cases could lend som e support to a very lim ited 

num be r o f re ce n t s tu d ie s  th a t em p h a s ize s  the  im p o rta n ce  o f t ru s t  and 

'procedura l ju s tice ' in the VC -en trep reneu r re la tionsh ip  (cf. Busen itz et al., 1997, 

2004; Sap ienza & Korsgaard , 1996; Sap ienza et al., 2000). In fact, both cases 

prov ide ev idence  tha t as long as the ventu res ' m anagem ent fe lt trea ted  fa irly, 

they were happy to con firm  w ith VCs requ irem ents. Th is  changed  how ever, to 

som e extent, when the VCs' requ irem ents seem ed too get too harsh, and when 

the m anagem ent fe lt to be put on a very short leash. So, if anyth ing, ou r cases 

point tow ards a s ituation  o f doub le -s ided  m oral hazards in the VC -en trep reneu r 

re la tionsh ip  (cf. C asam atta , 2000; Inderest &  Mueller, 2001; Repu llo  &  Suarez,

1998).

Furtherm ore, w ith v iew  to the principa l agent perspective  in the ventu re  capita l 

lite ra tu re , it m ust a lso  be m entioned  tha t m ost ex tan t w ork  fo cuses  on the 

principal agent re la tionsh ips between e ithe r the VCs and the investee com pan ies 

or the VCs and the ir investors (or the financia l m arkets in general). But v irtua lly  

no study looks at the in te raction  betw een  these two pairs (Barry, 1994), and 

how this m aps into the final ou tcom e for those com panies.

In th is context, our cases address two im portant re la tions that have been much 

neg lected  in the  lite ra tu re . F irstly , they  add ress  the re la tion  betw een  VCs' 

expertise  and its im pact on VC s ' activ ities. Second ly , they address the  re lation 

betw een the m arke ts  and V C s ' a c tiv it ie s . And fin a lly  ou r cases suggest that 

those re la tions in te ract in qu ite  a com p lex  m anner and th is  in teraction  im pacts 

on the perform ance o f investee com panies.

I.IV.2.C) Conclusion

Sum m ariz ing  the above, and cons isten t w ith the in ten t o f g rounded  theory, we 

suggest the fo llow ing general proposition  as a stim ulus for fu rther research:
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There can be a positive relation between VC knowledge and venture 

performance, but this relation is moderated by market- and industry-related 

factors.

To exam ine th is proposition , and to ascerta in  how far the them es developed in 

th is chap ter have w ider genera lizab ility , fu rther em pirica l work c learly  is needed. 

Th is m ight invo lve la rger sam ples as well as com parisons across industries and 

regions.

Furtherm ore, we feel that m ore work is a lso needed on a theoretica l level. The 

above-m en tioned  theo re tica l perspectives  in the ex tan t lite ra tu re  on venture 

capital look at the VC -en trep reneur re la tionsh ip  as if it was set in a vacuum . But, 

as our cases show , th is doesn 't do justice  to the com p lex ity  found in practice, 

w here  the  V C -e n tre p re n e u r  re la t io n sh ip  and the  v a lu e  added  even  o f 

know ledgeab le  VCs, at least at tim es, seem  strong ly  in fluenced by (changes in) 

con tex tua l fa cto rs . Thus, th e re  is ce rta in ly  a need fo r m ore encom pass ing  

theore tica l perspectives  than have been used for in m ost research  on venture 

capital so far.

Finally, it shou ld  be m entioned that our cases a lso ra ise fu rthe r questions that 

haven 't been in the  im m ed ia te  focus o f our cu rren t research . For instance, 

assum ing  th a t ou r conc lus ion  from  the cases indeed has som e m ore general 

va lid ity, one m ight w onder w hether venture  cap ita l rea lly  is the m ost su itab le  

source o f fund ing  when it com es to develop ing h igh-tech/-risk  ventures or whole 

industries that invo lve long gestation periods and, consequen tly , require a long 

tim e-horizon  and a favou rab le  a ttitude  tow ards risk a lso  from  the ir investors. 

The m arkets are known to be erratic, but if even apparently  know ledgeab le  VCs 

a t t im es  b eh ave  irra t io na l, th ey  m igh t no t p re se n t the so rt o f re liab le  

'in te rm ed ia ry ' they cla im  to be. As a consequence, one m ight ask, for instance, 

w hether there  are any better sources o f fund ing ava ilab le , and w hat im proved 

role the governm ent could play in th is context.
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CHAPTER J: SYNTHESIS

Th is final chap te r p rov ides a broader, but also m ore in tegrated, perspective  on 

the ins igh ts ga ined from  the prev ious chapters, inc lud ing  th e ir  main find ings, 

im plications, lim itations and d irections for future research .315

J.I. Main findings

In th is section  we h igh ligh t the main find ings from  our large sam p le  ana lyses 

and the case s tud ies by first sum m ariz ing  the find ings  from  the large sam ple 

ana lyses and then in terpre ting  the cases stud ies in the ligh t o f those find ings. 

Th is enables us to put som e 'm eat on the bones' o f the large sam ple findings.

J.I.l. Findings from the large sample analyses

In our large sam p le  ana lyses, we found overa ll support for the  th ree  research 

hypotheses: VCs' level and type o f know ledge does indeed play a role with view 

to both V C s ' investm en t approach  (as regards 'synd ica tion ' and 'stag ing ') and 

the perfo rm ance o f VCs' investm ents. Tab le  J - l  show s the p red icted  signs and 

outcom es for our theoretica l variab les in the three hypotheses.316

Table J - l:  Summary of main findings from large sample analyses

f  (+/-)'•• (non-) sig. pos./neg. relation; ' * * *'/' * *'/" *': p<.01/.05/.10; 'n.a.': not tested]

I n v e s tm e n t a p p ro a c h
V e n tu re

p e rfo rm a n ce
N\  H y p o th e s is H I . H2. H3.

^\|Dep. Variable] [Syndication y/n] [Round-length] [IPO y/n]
Relation Relation Relation

T h e o re t ic a l v a r ia b le
pre-

dicted found pre-
dicted found pre-

dicted found
[Leadl VC aqe - _ * -/+ (-) + ( + )
[Lead] VC non-biotech exp. - _ * * * -/+ (-) + ( + )
[Lead] VC total experience - _ * * * -/+ (-) + ( + )
[Lead] VC biotech expertise - _ * * * -/+ _ * * * + + *
[Lead] VC biotech-stage exp. - _ * * * -/+ _ * * * + _j_ * *
[Lead] VC biotech-sector exp. n.a. n.a. n.a. n.a. + + * *
Syndicate aqe n.a. n.a. -/+ (-) + (-)
Syndicate non-biotech exp. n.a. n.a. -/+ _ * * + ( + )
Syndicate total experience n.a. n.a. -/+ _ * * + ( + )
Syndicate biotech expertise n.a. n.a. -/+ _ * * * + ( + )
Syndicate biotech-stage exp. n.a. n.a. -/+ _ * * * + ( + )
Syndicate biotech-sector exp. n.a. n.a. n.a n.a. + + * *

315 As in the previous chapters, unless specified further, the term 'VC' refers to both individual (lead) 
VCs and syndicates.

316 Table J-l only shows the results of our main analyses, and only for the main parts of our 
hypotheses. For more details, it should be referred to the individual Chapters F, G, and H.
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At the sam e tim e, the la rge sam p le  ana lyses a lso show  tha t facto rs  other than 

V C s ' k n ow ledge  o ften  are s im ila r ly  or even  s tro n g e r re la ted  to the  VC s ' 

investm ent approach and the perform ance of VCs' investm ents.

The re fo re , in w ha t fo llow s, fo r  each exam ined  research  h ypo thes is , we firs t 

sum m arize our find ings w ith a view  to the role o f VCs' know ledge, and then with 

a view to the role o f those other factors.

J.I.l.a) Investment approach

W h ils t we a ssum ed  th a t V C s ' know ledge  is re la ted  to all fe a tu re s  o f th e ir  

investm ent approach , g iven the  scope o f our p ro ject and the nature o f the data 

ava ilab le , we chose  to exp lo re  tw o pa rticu la r fea tu res, the  synd ica tion  and 

staging of investm ents. They  were in teresting  fo r our research  because a) they 

are w idely considered  to be very characte ristic  fo r the VCs' investm ent approach, 

and b) one o f them , synd ica tion , o ffered  itse lf fo r a study  o f the ro le o f the 

ind iv idua l V C s ' know ledge , w h ils t the  other, s tag ing , a llow ed  s tudy ing  and 

com paring the know ledge o f both lead VCs and synd ica tes overa ll. O u r find ings 

from  these two analyses are restated next.

J.I.l.a.i. Syndication 

The role of VCs knowledge

W ith view  to the  re la tion sh ip  betw een  VCs' know ledge and VCs' p ropens ity  to 

syndicate, we found the expected  negative re la tionsh ip  for all know ledge proxies 

em p loyed , and we a lso  found  tha t the re la tion sh ip  w as s tron g e r the  bette r 

m atched the VCs' know ledge was to the venture under consideration.

These find ings supported  ou r asse rtion  that, for the ir synd ica tion  dec is ion , VCs 

carefu lly  weigh the poten tia l benefits  and costs associated  w ith synd ication . The 

more know ledgeab le  VCs are w ith respect to a particu lar investm ent opportun ity, 

the m ore con fiden t they are in the ir p re -investm ent assessm en t and/or in the ir 

ab ility  to ensure the success o f the ir investm ent by conducting  post-investm ent 

activ ities a lone. By m aking a lone investm ent they also get a la rger share o f any 

p ro fits  a ris ing  from  it. C onsequen tly , m ore expe rienced  VCs shou ld  be less 

inclined to incur the possib le  costs and risks o f syndication.

Thus, ou r f in d in g s  w ere  a lso  con s is ten t w ith the re sou rce -based  theo ry  of 

s yn d ica t io n  as a m ean s  by w h ich  V C s g e t a cce ss  to  m is s in g  a n d /o r  

com plem entary intang ib le  resources.

However, w h ilst ou r find ings prov ided c lear support fo r our hypotheses we noted 

tha t VCs' know ledge  on ly  accoun ted  fo r  a re la tive ly  sm a ll p ropo rtion  o f the
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variab ility  in synd ication  activ ity, and was not the dom inant p red ictor o f the odds 

of synd ication  fo r a particu la r investm ent. A num ber o f o ther factors serving as 

control variab les in the ana lysis were found to be m ore powerfu lly  related to VCs' 

p ropens ity  to synd ica te  inc lud ing financia l and m acro e lem ents. These factors 

had been identified  as im portant in other theories o f synd ication  ava ilab le  in the 

literature.

The role of other factors

W ith  v iew  to the re la tion  betw een  o the r fa cto rs  bu t V C s ' know ledge  and 

synd ication, our find ings ind icate that financial factors in fact have the greatest 

p red ictive pow er regard ing the VCs' decision to syndicate: the g rea ter the 'deal 

s ize ' (in abso lu te  or re la tive term s), the greater a VC 's p ropens ity  to syndicate. 

Th is  o ffe red , we a rgued , c lea r suppo rt fo r  the  w id esp read  asse rtion  tha t 

m onetary issues -  such as overcom ing  resources constra in ts  and/or spreading 

financia l risk - are central to the VCs' decision to syndicate.

But also severa l other, venture-related factors likely to be associated  w ith a VC 's 

perception  o f the inheren t risk iness o f an oppo rtun ity  -  such as w hether the 

'in vestm en t was at an early  stage ' or if it was the 'firs t investm ent by a VC in 

th is ven tu re ' -  were positive ly  related to the VC 's p ropensity  to synd icate. This 

suggested  tha t VCs use synd ica tion  to share the risk  and /o r to get second 

op in ion s  in th o se  cases  tha t are d iff icu lt to eva lu a te  or w here  access  to 

co m p lem e n ta ry  (n on -m on e ta ry )  re sou rce s  fo r  th e  m an ag em en t o f those  

investm ents is d ifficu lt to obtain.

Here, however, it was m ore d ifficu lt to expla in our find ing that 'first rounds' were 

less like ly  to be synd ica ted  than la ter rounds. Th is  seem ed coun te r- in tu itive  

because one would assum e first rounds would be perce ived as particu larly  risky 

and th is  w ou ld  in c rease  the VC 's like lihood  o f synd ica tion . Severa l possib le  

exp lana tion s  fo r th is  coun te r- in tu itive  find ing  were o ffe red , such as that first 

rounds are m uch sm a lle r than later rounds (thus reducing  the financia l m otive 

fo r synd ica tion ), or th a t VCs m ight w ant to get a f irs t m over advan tage  by 

investing alone and early in the venture 's life.

F ina lly , it w as a lso ev iden t in the large sam p le  ana ly s is  tha t context-related 

factors p layed a powerfu l role in the VCs' decision to synd icate. Specifica lly , the 

'g row th  in the  num ber o f b io tech  ven tu res  rece iv ing  ven tu re  cap ita l', as a 

potentia l p roxy fo r the m arket 'ho tness ' o f the b iotech sector, was found to be 

positive ly  re lated to synd ication; wh ilst the dum m y variab le  fo r the 'boom  years 

1996-2000 ', as a poten tia l p roxy fo r the 'o ve rhea ting ' o f the  ventu re  cap ita l 

sector, w as nega tive ly  re la ted  to the VCs' p ropens ity  to synd ica te . One may
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associate the la tte r ha lf o f the 1990s w ith excess ive  greed am ongst VCs w ith an 

accom panying reduction  in risk aversion and prudence, both o f which m ight have 

encouraged  them  to syn d ica te  (share) less w ith th e ir  co lleagues  desp ite  the 

potential advantages of so doing.

J . I . l . a . i i .  S ta g in g  

The role of VCs knowledge

With v iew  to the re la tion  betw een VCs' know ledge and round-leng th  ( 'stag ing ') 

we found a nega tive  re la tio n sh ip  fo r all know ledge  prox ies, th is  re la tion sh ip  

being stronger the better m atched the VCs' know ledge was to the venture  under 

consideration.

Here, we fe lt it was im poss ib le  to p red ict a priori the sign o f the re la tionsh ip  

between VCs' know ledge and round-length , as a rgum ents cou ld  be adduced for 

both positive and negative  s igned re la tionships: m ore know ledgeab le  VCs m ight 

be e ithe r m ore con fid en t in th e ir  p re - inves tm en t dec is ions  thus resu lting  in 

longer rounds, o r they  m igh t be m ore aw are o f the  unavo id ab le  risks, thus 

resulting in shorter rounds.

G iven the negative  re la tionsh ip  we found in the data between round-length  and 

expertise, th is find ing  suggested  that m ore know ledgeab le  VCs are indeed m ore 

aw are  o f the  u n p red ic ta b le  r isks a ssoc ia ted  w ith  en tre p ren eu ria l ven tu res, 

particu larly  in h igh-tech  secto rs  such as b iotechnology, and as a resu lt they use 

a conscious stra tegy o f shorte r round-length  to deal w ith it -  desp ite  the g reater 

adm in istrative costs involved w ith th is strategy.

At the sam e tim e, we found no support for the hypothesis  tha t the re la tionsh ip  

between VCs' know ledge and round-length  should be m ore p ronounced  for lead 

V C s ' know ledge  than  fo r s y n d ica te s ' ave rage  know ledge . If an y th in g , the 

opposite  seem ed to be the case. Th is  suggested that in synd ica tes it is not just 

the lead VC tha t de te rm ines  im portan t dec is ions but the synd ica te  m em bers 

jointly.

F ina lly , w h ils t ou r fin d in g s  p rov ided  c lea r suppo rt fo r the m ain pa rt o f our 

Hypothesis w ith respect to the theoretica l variab les, VC s' know ledge once more 

did not exp la in  a high p roportion  o f the variab ility  in the round-leng ths found in 

practice; severa l o the r fa cto rs  were found to have a s im ila r or even  g rea te r 

explanatory pow er in th is context.
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The role of other factors

With view  to the re la tion  between other factors but VCs' know ledge and round- 

length, the deal size was found to be as strong ly  corre lated  w ith round-length as 

the VCs' know ledge, a lthough with the opposite (i.e. positive) sign.

Furtherm ore , as w ith synd ica tion , we again  ob ta ined  the seem ing ly  coun te r-

in tu itive  find ing  th a t 'f irs t rounds' were m uch longe r than la ter rounds. One 

p lausib le  exp lanation  for th is find ing offered was that firs t rounds, especia lly  in 

b io techno logy, o ften  involve early  stage pro jects that have com parative ly  small 

cash -bu rn  ra tes  w h ils t at the sam e tim e  be ing un like ly  to resu lt in early  

in fo rm ation  to VCs tha t wou ld a llow  them  to get a be tte r e s tim a te  o f the 

ventu re 's  u ltim ate  success ('good science takes tim e'). Yet again, the fact that 

first rounds were found to be longer than later rounds, contro lling  for deal size, 

venture age and deve lopm ent stage seem ed to contrad ict th is interpretation.

In th is  con tex t, ou r fin d ings  suggested  ano the r poss ib le  exp lana tion  for the 

'unexpected ' length o f first rounds. Specifica lly , it was found that the know ledge 

o f firs t round VCs was substan tia lly  sm a lle r than tha t o f la ter round VCs. As 

such, one m ight spe cu la te  tha t firs t round VCs are s im p ly  too ignoran t to 

app rop ria te ly  deal w ith the particu la r risks o f firs t round investm en ts  and to 

realise the (option) value o f having shorter rounds.

A no the r in te res ting  find ing  concerned  the fa ct tha t 'synd ica ted  rounds' were 

s ign ifican tly  longer, contro lling  for the deal size. Com bin ing  th is w ith our insights 

from  the  p re v io u s  se c t ion  on the  re la tion  be tw een  V C s ' know ledge  and 

synd ication , th is suggested  that m ore know ledgeab le  VCs tend not to synd icate 

and to have shorter rounds. The ir less know ledgeab le peers, by contrast, tend to 

synd icate, wh ich in turn resu lts in longer rounds. Th is, it was argued, could also 

have im p lica tions fo r the u ltim ate perform ance o f ven tu res backed by ignorant 

VCs, since longer rounds possib ly  mean less contro l (we shall com e back to th is 

issue below in the 'conclusion ' section).

F inally, a lso m acro  con tex t facto rs  were s ign ifican tly  re la ted  to round-length . 

Specifica lly , the la rger the 'annua l change in venture  cap ita l ra ised ' the longer 

was the round-leng th . During the 'boom  years 1996-2000 ' how ever, rounds- 

leng ths w ere shorten ing . One exp lana tion  fo r th is  cou ld  be that, in genera l, 

la rger in flow s o f funds into the venture  cap ita l secto r resu lt in longer rounds 

because  VCs try  to bene fit from  econom ies  o f sca le , investing  la rger - and 

longe r- las ting  - am ounts per deal. But when the ven tu re  cap ita l secto r really 

'overheats ', as during the boom  from  1996 to 2000, the positive e ffect o f larger 

investm ents on round-length  m ight be 'ove rcom pensa ted ' by the VCs' desire to
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m ake use o f th e ir  investo rs ' funds by investing (m ore and) m ore frequen tly  in 

the ir ventures.

J . I . l . b )  V e n tu re  p e r fo rm a n c e

Venture perform ance m ay be m easured in m any d iffe ren t ways. However, g iven 

both the nature o f ou r data and the fact that one cornerstone in the successfu l 

deve lopm ent o f b iotech ventu res is w ide ly  considered to be the ach ievem ent of 

an IPO, we used the  p robab ility  o f reach ing  an IPO  as ou r key m easu re  of 

venture perform ance.

This is in line w ith m uch prev ious literature that a lso focussed on the IPO event, 

but it is d iffe ren t from  th is  lite ra tu re  in that m ost prev ious stud ies exc lus ive ly  

focussed on those ventu res tha t u ltim ate ly  made it to an IPO and then analysed, 

for instance, the ir tim e-to -IPO  or the ir post-IPO  perform ance.

W hilst we argued that ou r m ain perform ance m easure was m ore adequate than 

those used by m ost prev ious literature, to com pare our find ings w ith those of the 

ex tan t lite ra tu re , we a d d it io n a lly  ana lysed  the  t im e -to -IP O  o f ou r sam p le  

ventures.

The role of VCs knowledge

With view  to the re la tion between VCs' know ledge and venture IPO perform ance 

we found the expected  positive  re la tionsh ip  for all exam ined know ledge proxies, 

w ith one exception , the standard  m easure of experience  used in the literature, 

the (average) age o f synd icate  VCs. Th is proxy was negative ly  re lated to venture 

perform ance.

As p red ic ted , we a lso  found  th a t th is  re la tion  w as the  s tro n g e r the  be tte r 

m atched the V C s ' know ledge was to the particu lar venture  under consideration: 

on ly  (som e of) th e  p ro x ie s  fo r  the V C s ' s p e c if ic  b io tech  e x p e rt is e  w ere 

s ign ifican tly  re la ted  to ven tu re  perfo rm ance, but none o f the p rox ies fo r VCs' 

general experience.

In add ition , we found  suppo rt fo r the cla im  tha t the average know ledge o f all 

lead VCs in the h is to ry  o f a ven tu re  should be m ore c lose ly  re la ted  to venture 

perform ance than the  average  know ledge o f all synd icates. W e in terpreted  this 

as support fo r ou r asse rtion  tha t it shou ld  be the lead VC, the m ain po in t o f 

con tact w ith the  ven tu re , w hose  know ledge  shou ld  be m ost re le van t to its 

successfu l developm ent.

However, we found no support for the idea that the know ledge o f VCs investing 

in a ventu re 's  firs t round is m ore strong ly  re lated to the ven tu res ' perform ance
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than the know ledge o f the VCs in la ter rounds. If anyth ing , the oppos ite  was 

found to be the case. Th is find ing is itse lf qu ite in teresting , as it may provide 

support fo r  the w ide ly  held assum ption  tha t VCs not on ly  'p ic k ' successfu l 

ven tu res , bu t a lso  'b u ild ' them  by p rov id in g  va lu e -add ed  m on ito ring  and 

support.

At the sam e tim e it should be kept in m ind that the know ledge o f VCs investing 

in first rounds is m uch lower than that o f VCs investing in later rounds.

It is worth m ention ing , that we obta ined qua lita tive ly  s im ila r resu lts regard less 

of w hether we used the ventures' like lihood to go pub lic or the ir tim e-to-IPO  (in 

add itiona l Cox regress ions analyses, the resu lts o f wh ich are not shown in Tab le 

J - l ) ,  sugges tin g  th a t the VC s ' know ledge  not on ly  is re la ted  to ven tu res  

experiencing an IPO in the first place but also to experiencing th is IPO faster.

H ow ever, on ce  aga in , w h ils t ou r fin d in g s  p rov ided  c le a r suppo rt fo r  ou r 

hypotheses, we found VCs' know ledge to exp la in  on ly a sm all p roportion of the 

variab ility  in the perfo rm ance  of VC -backed  ventures, and o ther facto rs  again 

seem ed  to  be a t le a s t o f equa l im p o rta n ce , g iv in g  som e  w e ig h t to 

com plem entary theories o f finance and macro effects.

The role of other factors

With view  to other factors but VCs' know ledge, it is particu larly  notew orthy that 

ne ithe r the 'am oun t invested  in the firs t round ' nor the  'cum u la tive  am ount 

invested  in a v en tu re ' w as re la ted  to the  v en tu re 's  lik e lih ood  o f an IPO. 

C om b in ing  th is  w ith  ou r find ing  that the  V C s ' know ledge  has an im pact on 

venture perform ance, th is fu rther supports the industry  adage that 'it is not so 

im portant how much m oney you get but from  whom  the m oney comes'.

Another in teresting  observation  in our ana lysis o f venture perform ance concerns 

the fact 'synd ica tion ' and 'round-length ', which were the dependen t variab les in 

ou r p rev iou s  tw o sections, tu rned  out to be n ega tive ly  co rre la ted  w ith the 

ventu res ' like lihood  o f an IPO. We will have course to rev is it th is find ing in our 

'conclusion ' section below.

Finally, it shou ld  a lso be m entioned that contextual factors, and here particu larly  

the 'annua l change in the num ber of b iotech IPOs', had a s ign ifican t positive 

im pact on the ven tu re 's  like lihood  of go ing  public. Th is  suppo rts  the general 

be lie f that the 'w indow  o f opportun ity ' p lays an im portant role for ventures' IPOs 

-  and fo r stud ies using the IPO event as a m easure for venture perform ance.
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J.I.l.c) Conclusion

In sum, from  the above described  find ings there is little doub t that VCs' level o f 

know ledge is re la ted  to both VCs' investm ent approach  and the perfo rm ance  of 

their investm ents.

Furtherm ore, it is a lso ev iden t that there  are cons ide rab le  d iffe rences  between 

d iffe ren t types o f know ledge . Som e o f the know ledge  p rox ies  suggested  by 

prev ious s tud ies, such  as the  V C s ' age or to ta l expe rience  (to ta l num ber o f 

prev ious investm en ts) show , if at all, a much w eaker re la tion  to the re levan t 

dependen t va riab les  than the 'b e tte r m atched ' know ledge prox ies suggested  by 

us.

In add ition, we find that it m akes sense to d iffe ren tia te  betw een the lead VCs' 

know ledge and the average  synd ica tes ' know ledge m ore ca re fu lly  than th is was 

done in m ost previous literature.

F ina lly , we fin d  som e in te re s t in g  re la t io n sh ip s  not on ly  w ith  v iew  to ou r 

theoretica l and dependen t variab les but also w ith view  to ou r contro l variab les - 

wh ich  m igh t he lp  to  th row  som e lig h t on o the r th eo r ie s  of, fo r  exam p le , 

syndication, contro l, and success.

In th is context, F igure J - l  illu strates, in a com bined form , ou r find ings from  the 

main ana lyses o f ou r th ree  hypotheses (H l-3 )  regard ing  the re la tions between 

the  th eo re t ica l v a r ia b le  (VC  know ledge ) and th ose  v a r ia b le s  th a t a re  the 

dependent variab les in som e hypotheses and control variab les in others.

HI :  - __ I Syndi c at i on | JJH3: -]

VC H3:  +
: [H2: +]

~ --------
Ve n t u r e

K n o wl e d g e
— — _  _ _ _  - J

P e rfo rm a n c e

H 2: - I R o u n d -le n g th  | [H3: -]

Figure J - l: Relationships between main theoretical and dependent [control] variables

[  s ig n if ic a n t  p o s it iv e /n e g a t iv e  r e la t io n ; '[ ] ' a n d  'd a s h e d  l in e s ’: c o n tro l v a r ia b le ]

W ith view to Figure J- l it is essential to emphasize that - because we use 

different units of analysis and different samples for the examination of our three 

hypotheses - it is impossible to draw definite conclusions regarding the actual 

relationships between the variables across different hypotheses.

For exam ple, in ou r exam ina tion  o f F lypothesis 3, we on ly  con tro l synd ica tion  

and round-length  in the firs t rounds o f ventu res -  wh ich, as d iscussed  above, 

are d iffe ren t from  la te r rounds, fo r  in s tance , in th a t they  are less  o ften  

syndicated and longer.
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The  re la tion s  dep ic ted  in F igu re  J - l  have th e re fo re  to be in te rp re ted  w ith 

caution. N everthe less, we feel that F igure J - l  p rov ides a possib le  fram ew ork  to 

contextua lise our find ings and to help d irect future research in th is area.

To begin w ith, it is p laus ib le  to argue that there  ex ists a direct re lation between 

VCs' know ledge and venture  perform ance (FH3). Th is could be due, for instance, 

to more know ledgeab le  VCs being sim ply  m ore capab le  o f 'p ick ing  w inners' p re-

investm ent.

At the sam e tim e, from  our find ings, we a lso know  tha t VC s ' know ledge is 

re lated to certa in  aspects of the ir post-investm ent activ ities (for instance, more 

know ledgeab le  VCs are less like ly to synd ica te  and they p re fer shorter rounds 

(H I and H2)).

Fu rthe rm ore , w ith v iew  to ou r con tro l va riab les, it seem s tha t those  pos t-

investm en t a c tiv it ie s  are re la ted not on ly to each o ther (e.g. H2: synd icated 

rounds are longer) but also to venture perform ance (e.g. H3: synd icated rounds 

and longer first rounds are associated with a lower chance of an IPO).

Thus, one m ight fu rthe r argue that there  is not on ly a d irect re la tion between 

VCs' know ledge and venture perform ance but that there could also be an indirect 

re la tion , in wh ich  V C s ' know ledge im pacts severa l fea tu re s  o f the VCs' post-

investm en t activ it ie s , w h ich, in turn, are re la ted  both to each o ther and to 

venture perform ance.

From this, one m ight fina lly  specu late further in two directions.

F irstly, because  m ore know ledgeab le  VCs tend to invest a lone, on ly 'ignoran t' 

VCs will tend to synd icate with each other. However, ignorant VCs are less aware 

of the risks assoc ia ted  w ith investing in b iotech ventures, and there fo re  tend to 

have longe r rounds (th is saves them  the adm in is tra tive  costs o f frequen t due 

d iligence aud its at each new round). But th is 'neg ligence ', in turn, could mean 

th a t n ov ice  V C s m o n ito r th e ir  in v e s tm en ts  less c lo se ly  than  th e ir  m ore 

know ledgeab le  peers, u ltim ate ly  resu lting  in an in fe r io r pe rfo rm ance  o f the ir 

investm ents. A lte rna tiv e ly , if there  is no causa l re la tion sh ip  betw een  round- 

length and venture  perform ance, it could sim ply  m ean that ignoran t VCs get it 

w rong from  the beg inn ing . Th is  is, they m ay m ake the w rong pre-investm ent 

decision in the first p lace by investing in low -quality  ventures. The longer round- 

length then could occu r by 'co incidence ' (i.e. it could be an ind icato r o f ignorant 

VCs w ithout having a causal relation to the investm ent perform ance).

S e con d ly , if V C s ' k n o w led g e  t ra n s la te s  in to  d if fe re n t  p o s t- in v e s tm e n t 

approaches, such as w ith view  to the stag ing o f investm ents, th is suggests that

423



Sven Remer - Smart Money September 2005

the ir know ledge is im portan t not on ly  fo r 'p ick ing w inners' but a lso fo r 'bu ild ing  

w in n e rs ' ( fo r in s ta n ce , by c lo se ly  m on ito rin g  th e ir  p ro g ress ). W h ils t we 

acknow ledge that, from  our large sam ple approach, it is im possib le  to draw  any 

defin ite  conc lus ions in th is  context, we a lso note that our add itiona l find ing  (in 

H3) - that VCs' know ledge in later rounds (versus first rounds) is m ore strong ly  

related to venture perform ance - could provide further support fo r th is assertion.

However, it is a lso  im po rtan t to note that -  as ou tlined  before  -  m any other 

(contro l) variab les, wh ich  are not dep icted  in F igure J - 1, are o f re levance  w ith 

v iew  to the above-m en tioned  re la tionsh ips. The im pact o f these  o th e r facto rs  

varies depend ing  on the specific  re lation one looks at; and fo r som e factors, the 

im pact also varies over tim e. Furtherm ore, it is a lso likely that there  are various 

feedback  loops in opera tion , such as betw een ventu re  pe rfo rm ance  and VCs' 

post-investm ent activ ities.

Thus, overa ll, it is obv ious  that the re  ex ists  a com p lex  netw ork  o f re la tions 

between VC -re la ted  facto rs  ( inc lud ing  VCs' know ledge, VC s ' (post-) investm ent 

activ ities), ven tu re-re la ted  facto rs  (includ ing round num ber, deve lopm en t stage, 

and perfo rm ance), and con tex t-re la ted  facto rs ( inc lud ing  deve lopm en ts  in the 

ventures' industry and the financia l m arkets).

As such, in a m ore com p le te  ana lys is , one m ight m odel th is  in te rdependence  

econom etrica lly.

However, it is a lso  like ly  tha t la rge sam p le  approaches try ing  to m odel those 

re la tions, a t best, can  on ly  beg in  to shed ligh t on them . T h is  is w hy we 

add itiona lly  conducted  som e case stud ies that a lso intended to com p lem ent our 

find ings from the large sam ple analyses.

J.I.2. Findings from the case studies

In contrast to our large sam p le  exam ination  of the first th ree hypotheses, which 

-  due to the nature o f ou r data -  took a 'b lack  box' approach, our case stud ies 

provide a 'r iche r p ictu re ' o f 'w hat is rea lly  going on ' in the re la tionsh ip  between 

VCs and ven tu res , and o f th e  fa c to rs  in flu en c in g  th is  re la t io n sh ip  and its 

outcom e.

There fore , in th is  section , we subsequen tly  look at w hat the cases can tell us 

w ith v iew  to the  synd ica tion , s tag ing  and perfo rm ance o f VCs investm en ts  -  

regarding both VCs' know ledge and other factors o f relevance.

However, at this point, it should be emphasized that our cases did not focus 

specifically/exclusively on the three aspects examined on the large sample, and
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their main value is that they provide a broader perspective. Therefore, it is not 

always possible to directly compare the findings from the two approaches. 

Furthermore, it would obviously be inappropriate to draw general conclusions 

from just two cases, particularly when they involve ventures located In a country 

with a very young venture capital and biotechnology Industry.

Thus, the following sections merely present an attempt to relate some of the 

findings from the cases to those of the large sample analyses where possible, 

and most of the statements made in this context should be understood as 

suggestive rather than definitive 'conclusions'.

With v iew  to the key issues o f th is study, the re la tion  between VCs' know ledge 

and VCs' investm en t approach  and perfo rm ance o f V C s ' investm ents, our case 

stud ies can be v iewed as prov id ing  support fo r som e o f our find ings from  the 

large sam p le  ana lyses, but not fo r others. A t the sam e tim e, the cases a lso 

dem onstra te  that m any factors o ther than VCs' know ledge are o f re levance (and 

som etim es greater relevance) to expla in ing approach and perform ance.

J.I.2.a) Investment approach

W ith  v iew  to the  re la tion  be tw een  V C s ' k n ow ledge  and V C s ' in ves tm en t 

approach , ou r cases  ind ica te  that V C s ' know ledge , or the lack thereo f, can 

indeed in fluence  the VC 's investm ent approach  overa ll. For instance, genera lly  

speak ing , m ore know ledgeab le  VCs seem  to be m ore a ctive ly  invo lved in the 

post-investm ent deve lopm en t of the ir ventures than the ir ignorant peers.317 But, 

at the sam e tim e, both cases also show that VCs, regard less o f the ir know ledge, 

can a lter or 'in terfe re  w ith ' the strategic d irection of the ir investee ventures.

However, w ith view  to the relation between VCs' know ledge and the two specific 

fea tu res o f the VCs' investm en t approach  that have been in the focus of our 

la rge sam p le  research , synd ica tion  and stag ing, ou r cases at best (can) on ly 

provide lim ited  support for the find ings there, a lthough they prov ide add itiona l 

insights in th is context.

317 This is particularly obvious in case of UrGenT's first round, where the very experienced lead VC 
helps in developing the organizational structure, in financial matters, and in finding new staff to 
complement the management team.
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J.I.2.a.i. Syndication 

The role of l/Cs knowledge

Our cases do not th row  fu rthe r light on the proposition  tha t m ore know ledgeab le  

VCs w ith a bette r m atch betw een  experience  and the cu rren t oppo rtun ity  are 

less like ly to synd icate. Instead, they suggest that if VCs know  each other, and 

particu la rly  if they  have a lready  good experience  in synd ica ting  toge ther, the 

chances o f synd ica ting  the cu rren t deal are h igh e r.318 In o th e r w ords, past 

synd ication  increases the chances of fu tu re  synd ication. Thus, VCs' know ledge -  

particu larly  in te rm s of 'be ing  know n ' -  m ight even be positive ly  re lated to VCs' 

propensity to synd icate, but the in fluence may be synd icate-specific.

At the sam e tim e how ever, the cases suggest o ther factors that m ight in fluence 

the com position  o f the syndicate.

The role of other factors

One unique ins igh t from  ou r cases revo lves around the fact that it is not a lways 

the VCs who dec ide  abou t the com pos ition  of the synd ica te . Instead , at least 

during  boom  pe riods , the v en tu re s  th em se lve s  can c le a r ly  have a say in 

synd icate m em bersh ip, i.e. in w hat particu lar investors they w ant to have. Then, 

even experienced VCs m ight be w illing to form /jo in  a synd ica te .319 O uts ide boom  

periods, the situation  m ay be qu ite  d ifferent: ventures may have little cho ice but 

to take w hatever investm ent they can get.

Furtherm ore, the cases a lso show  that VCs from  prev ious rounds often stay on 

board and bring in new  VCs, e ithe r because o f financia l constra in ts, or because 

of a need for risk reduction. In these c ircum stances, it may be a cho ice  between 

w hether a VC jo in s  an ex isting  a synd ica te  or w ill tu rn  down the investm en t 

opportun ity  a ltogether. In th is  situation, one m ight expect even a know ledgeab le  

VC to be w illing to (join a) synd icate if they believe in the investm ent's potential.

Both above-m entioned  factors m ight help to expla in  why we on ly find a re la tive ly 

w eak  n ega tive  re la t io n  be tw een  V C s ' know ledge  and th e ir  p ro p en s ity  to

318 In fact, according to the interviewed lead VCs, it was less Important whether or not their 
syndicate partner had particular expertise in the same type of venture as the one under 
consideration now. Instead, they were more interested in general acquaintance with the other VC 
and/or in his overall reputation.

319 For instance, in UrGenT's first round, which occurred at the peak of the boom 'when investors 
were 'queuing up’, it was the venture that decided who should be in the syndicate (although the non-
lead syndicate members had been suggested by the lead VC)
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syn d ica te  in ou r la rge  sam p le  ana ly s is . A lthough  know led g e ab le  VCs, on 

average, m ight be less inclined to syndicate, there  will be m any situations where 

they s im ply 'have no choice'.

J.I.2.a.ii. Staging 

The role of \/Cs knowledge

With respect to the re la tionsh ip  between VCs' know ledge and round-length , our 

cases p rov id e  no add it iona l suppo rt fo r the  fin d ing  from  the  large sam p le  

ana lysis tha t m ore know ledgeab le VCs and those w ith experience better m atched 

to the current opportun ity  have shorted round-lengths.

Instead, the cases suggest that the round-length  in fact is a p roduct o f many 

d ifferent factors m any of which we were unable to contro l for in the large sam ple 

work.

The role of other factors

As a lready w ith synd ica tion , our cases suggest that round-length  is not a lways 

determ ined by VCs (and the ir know ledge). Specifica lly , at least in boom  tim es, a 

ventu re  appa ren tly  can be in such a strong negotia ting  pos ition  that it can 

determ ine  (at least substan tia lly ) the am ount o f funds that w ill be invested by 

VCs, and consequen tly , o ther th ings equal, how m uch tim e they have before 

they approach  investors  again for a new 'in je ction ' o f m oney .320 O utside these 

boom  periods, as we saw  with synd ication, the power then lies with the investors 

who decide how m uch m oney the ventures receive, and consequen tly  also how 

long the round will 'last'.

Fu rtherm ore , ou r cases  a lso prov ide fu rthe r in s igh ts  into the  -  w eaker than 

expected - positive re lation between the deal size and the round-length  found in 

the large sam p le  ana lys is. As it seem s, la rger deal s izes do not p roportiona lly  

trans la te  into longer rounds because of d iffe ren t cash burn rates associated, for 

instance, w ith d iffe ren t num bers of em ployees. Th is is shown in Tab le  J-2, which 

schem atises the round characteristics of the two case study ventures.

320 For instance, during UrGenT's first round, when there was an opportunity to get considerable 
larger funds even from very experienced VCs, its team felt that there was 'no real need to give away 
too much equity'.

427



Sven Remer - Smart Money September 2005

Table J-2: Round characteristics of case study ventures

U rG e n T C a rd io G e n ix
S e e d  ro u n d
Deal size [€Miol 1.0 0.3
Duration [yrs.] 2.5 1.5
Cash burn rate rCMio/yrs.l 0.4 0.2
Employees at end of round 12 3
F irs t  ro u n d
Deal size rCMio] 5.0 0.3
Duration [yrs.] 2.0 1.5
Cash burn rate [CMio/yrs.] 2.5 0.2
Employees at end of round 30 5
S e co n d  ro u n d
Deal size [CMio] 15 1.5
Duration [yrs.] 2.0 1.5
Cash burn rate [CMio/yrs.l 7.5 1.0
Employees at end of round 60 9

In th is context, it shou ld  a lso be recalled that, in our large sam p le  ana lysis, we 

argued that m ore know ledgeab le  VCs p re fer shorte r rounds, o th e r th ings  held 

constan t. Here, the  case s tud ies  show  that the m ore know ledgeab le  VCs (of 

UrGenT) chose to invest a la rger am ount, lasting fo r a longer tim e, than the less 

know ledgeab le  VCs (o f Card ioG en ix). In other words, the e ffect o f am ount and 

experience work in oppos ite  d irections, and the e ffect o f round am ount seem s to 

have outw eighed that o f experience. The dates o f the financing  rounds were also 

different: U rG enT 's rounds occurred m ore at the peak o f the boom  (when m oney 

was p lentifu l) w h ilst Card ioG en ix ' rounds occurred at the end o f the boom  (when 

m oney was getting scarce).

An add it iona lly  im po rtan t in s igh t from  the cases conce rns  the  im portance  of 

interim  (i.e. in tra -roun d ) m on ito ring  and contro l by the VCs. W h ils t in ou r 

chap ter on stag ing the focus was m ain ly  on the contro l exercised  by the VCs in 

the form  of stag ing (in ter-round  investm ent), VCs' actual in tensity  o f contro l can 

vary w ithout necessarily  in fluencing  the round-leng th .321 A lthough  th is  does not 

con trad ict the poten tia l im portance  o f stag ing (and round-leng th ) as a contro l 

m echan ism , it is im portan t to keep in m ind tha t VCs a lso  have o the r contro l 

m eans but staging.

F inally, an s ingu la r ly  im portan t a spect o f fund ing that em erges from  the case 

study ana lys is  is tha t the am oun t VCs are w illing to invest in a ventu re  is also 

in fluenced by the funds ava ilab le  to the VC from  the ir own investors, which, in 

turn, is a lso a function  of the genera l cond itions  in the m arkets  p rio r to the

321 Again it should be referred to UrGenT's second round that lasted about as long as its first round, 
although 'all investors required more influence, for instance, in form of more rigorous reporting and 
regular management appraisal'.
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w inners ') an d /o r in suppo rtin g  the success fu l d eve lopm en t o f th e ir  investee  

ven tu res  p o s t- in ve s tm en t ( 'bu ild ing  w inners '); and ou r cases  cou ld  p rov ide  

support for both argum ents.

W ith view  to 'p ick ing  w inners ' argum ent the support is less obvious. On the one 

hand, it seem s that all VCs in ou r cases, know ledgeab le  or ignorant, 'iden tified ' 

and invested in oppo rtun itie s  that had great potentia l (i.e. cou ld  poten tia lly  be 

'w inners ') but that u ltim a te ly  fa iled  desp ite  th is fa c t.324 Th is  m ight suggest no 

relation between V C s ' know ledge and 'p ick ing w inners'. But ou r cases suggest at 

least an ind irect re la tion  by show ing that ventures, when looking fo r fund ing, try 

to approach the m ost well known - and arguab ly m ost know ledgeab le  - VCs first. 

Furtherm ore , as m entioned  above (see 'synd ica tion ') those  VCs m ight a lso be 

invited m ore frequen tly  to jo in  a synd icate. From  th is one m ight conc lude  that 

m ore know ledgeab le  (or, at least, m ore w ell-know n) VCs have better access to 

m ore -  and m ore p rom is ing  -  investm en t opportun ities . Th is  could u ltim ate ly  

tra n s la te  in to  b e t te r  p e r fo rm a n ce  o f th o se  v e n tu re s  b acked  by m ore 

know ledgeab le VCs. However, perhaps the main insight gained from  the cases in 

this context is tha t se lection  is not a one-w ay street: it is not s im ply  a m atter of 

VCs se lecting ventures, but a lso the o ther way round, o f ventu res se lecting  VCs. 

And the  cases  show  th a t the  re la tive  im portance  o f the  tw o a c to rs  in the 

selection process m ay itse lf be a function o f the state o f the capita l m arkets.

W ith v iew  to 'b u ild in g  w inne rs ', ou r cases  dem onstra te  the  im pact o f VC s' 

know ledge m ore v isib ly. Specifica lly , the cases suggest that m ore know ledgeab le  

VCs m ay becom e m ore  -  and m ore con s tru c tiv e ly  - invo lved  in the  p o s t-

in v e s tm e n t d e v e lo p m e n t  o f th e ir  in v e s te e  v e n tu re s  th an  th e ir  le ss  

know ledgeab le  p ee rs .325 For exam p le , it is obv ious  from  the cases  th a t the 

venture w ith the m ore know ledgeab le  VCs (U rGenT) developed m uch faste r than 

the venture w ith the less know ledgeab le  VCs (Card ioGen ix) - at least in term s of 

its s iz e /s ta ff (see a lso  T a b le  J-2  above). Aga in , th is  is lik e ly  to tran s la te  

u ltim ate ly  into a better perfo rm ance  o f ventures backed by m ore know ledgeab le  

VCs.

324 In fact, even from hindsight, not only the interviewed entrepreneurs but also the VCs stated that 
they believed that both ventures - in principal - had great potential, and that they failed not merely 
because there was anything inherently wrong with them but much rather because of the 
'circumstances'.

325 This is particularly evident with respect to UrGenT's seed and first-round investors, which - 
according to the venture's team - provided very valuable non-monetary support to the venture's 
development.
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there m ight be a s lightly  stronger relation between the later round VC know ledge 

and venture perform ance.

In th is  con text, the find ings  from  our cases m irro r those  o f the large sam ple 

ana lys is  in that they  a lso p rov ide no c lea r ind ica tion  as to wh ich round-leve l 

know ledge m ight be m ore im portant.331

Thus, ove ra ll, ou r cases  e ith e r p rov ide  fu rth e r suppo rt or at least do not 

con trad ict the  fin d ing s  from  the large sam p le  ana lys is  regard ing  the re la tion 

between VCs' know ledge and venture perform ance. However, it is also ev ident 

from  ou r ca se s  th a t a la rge  num ber o f o th e r fa c to rs  e ith e r  m odera te  or 

overshadow  the im pact o f VCs' know ledge on venture perform ance.

The role of other factors

C ons is te n t w ith  the la rge  sam p le  ana lyses  ou r cases  dem onstra te  that VC 

know ledge  is ju s t  one o f m any d iffe ren t fa c to rs  im pac tin g  on the  early  

deve lopm en t and perfo rm ance  of ventures. W h ilst it is im possib le  to list (and 

know) all o f these factors, noteworthy are, for instance, the follow ing:

VC-related factors, such as the VCs' financia l con tribu tion , the appropria te  co -

o rd in a tion  o f the  syn d ica te 's  activ it ie s , the leve l o f con tro l requested  and 

exercised  by the VCs, the level o f active support provided by the VCs, and the 

adequacy o f VCs' interference in strategic issues.

Venture-related factors, such as the en trep reneu ria l team 's  background  and 

connections, the fit between the venture 's techno logy and business strategy, the 

fit betw een  the  ven tu re 's  bus iness  stra tegy  and its ava ilab le  non-/m onetary  

resources, the im pact o f patent issues, the co llaboration  w ith and certification  by 

estab lished (pharm aceutica l) com panies, the team 's perception  of being treated 

fa irly by the ir VCs, and the critical e lem ent of luck in science-based projects.

Context-related factors, such as governm enta l support program s and incentives, 

changes in the genera l legal and po litica l env ironm ent, sc ien tific/techno log ica l 

d eve lop m en ts  in the  v en tu re s ' industry  (and in o th e r in d u str ie s  th a t are 

attractive fo r VCs), and sw ings on the financial and private equity market.

W ith respect to these groups o f factors the cases show unam biguously  that ch ie f

331 For instance, UrGenT had the most experienced VCs in its first round. In this round it also made 
considerable progress with its projects. However, UrGenT experienced its biggest expansion in its 
second round where the VCs were (slightly) less experienced. CardioGenix, on the other hand, made 
- given its circumstances - good progress throughout all rounds, although all its VCs were 
inexperienced.
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am ongst them  w ith respect to the ir im pact on venture perfo rm ance is the first, 

nam ely the VCs' financia l contribu tion  to the venture.

W ithout the financia l suppo rt by the VCs, the ventures certa in ly  wou ld not have 

had a chance to rea lise  th e ir  apparent potentia l at all, and as a consequence  of 

the d iscontinuation  o f the VC  fund ing, we shall o f course never know  for certain 

w hether the ventures would have realised that potential.

Here, it should a lso be reca lled  that w h ilst in our large sam p le  ana lys is  financia l 

facto rs did not seem  to p lay a m ajor role in the ventu re 's  success, add itiona l 

analyses showed that the am ount invested by VCs' in the first round o f a venture 

was indeed negative ly  re la ted  to the ventu re 's  tim e-to -IPO . Th is  suggests  that 

once a venture  is on a 'su ccess  tra jecto ry ' (m oving to an even tua l IPO  rather 

than fa ilure), finance  acce le ra tes  th is  deve lopm ent. Th is m ight be because such 

bus inesses are less like ly  to be cap ita l-constra in ed  at the critica l early  stage 

deve lopm en t o f th e ir  life. From  th is  pe rspective , ou r cases  p rov ide  fu rthe r 

support for the find ings o f the large sam ple analysis.

A lso supporting  the find ings  from  the large sam ple ana lysis, the cases attest to 

the fact tha t d eve lopm en ts  in the ven tu res ' industry  and pa rticu la r ly  in the 

fin an c ia l/p riva te  equ ity  m arkets, m ay play a key role in ven tu re  perform ance; 

for instance, because  they  tang ib ly  a ffe ct the VCs' w illingness  to p rov ide  the 

necessary funding.

Bearing in m ind the m ain focus o f our research, the cases a lso m ake it plain that 

these  la tte r  fa c to rs  m o de ra te  the  im pact o f V C s ' k now ledge  on the  V C s ' 

investm ent approach, and u ltim ate ly  on the ventures' perfo rm ance.332

On a final p ractica l point, in the large sam ple ana lys is  o f th is thesis, g iven the 

lim itations o f ou r data, we were able to contro l on ly fo r a subset o f the above- 

mentioned factors.

332 For instance, at the beginning of the boom, UrGenT’s very experienced first-round VCs were 
willing to invest substantially more than they were ultimately 'allowed to', although the venture's 
business plan was all but well-developed. Towards the end of the boom UrGenT's (still relatively 
experienced) second round VCs continued investing substantial amounts In the venture - because 
they needed to make use of the funds they had drawn from their investors during the boom, but 
despite UrGenT hadn't made real progress towards a marketable product (and, at the same time, 
CardioGenix, that had made significant progress towards a marketable product, couldn't find 
investors because it was perceived to be too immature!). Finally, after the boom, UrGenT's investors 
demanded a drastic change in the venture's strategy although they knew that this was a highly risky 
bet, which could mean loosing their investment completely - as they ultimately did.

434



Sven Remer - Smart Money September 2005

Thus, ou r cases ce rta in ly  add to the find ings  of the large sam p le  ana lys is  by 

po in ting  to a su b s tan t ia lly  g re a te r va rie ty  o f fa c to rs  p o ten tia lly  im pacting  

venture perfo rm ance. Furtherm ore, the cases illu stra te  how these  factors may 

in teract, how  such  in te ra c tion s  can vary  w ith the cyc le  and how they can 

u ltim ate ly  consp ire  to bring about fa ilu re of ventu res considered v iab le  by both 

founders and investors.

J.I.3. Conclusion

Com paring the main find ings o f the large sam ple ana lyses w ith the insights from  

the cases, we find support fo r som e o f the find ings but not fo r others and are 

unable to draw  conclus ions on som e of the issues.

For exam ple (see F igure J - l) ,  we are unable to draw  conc lus ions from  the cases 

rega rd in g  the  la rg e  sam p le  fin d ing  o f a n ega tive  re la tio n  betw een  V C s ' 

know ledge and th e ir  p ropens ity  to synd ica te  (H I) , and the negative  re la tion  

between synd ication  and venture perform ance (see contro l variab le  'synd ication  ' 

in H 3). S im ila rly , we are unab le  to draw  conc lu s ions  regard ing  the negative  

re la tion  be tw een  V C s ' know ledge  and round -leng th  (H2) and the negative  

re la tion  betw een  round-leng th  and venture  perfo rm ance  (see contro l variab le  

'round-length ' in H 3).

Thus, w ith v iew  to the above aspects it is obv ious tha t the find ings from  our two 

d ifferent approaches are not really com parable.

F lowever, we found an illu stra tion  in the cases o f a pos itive  re la tion  between 

VCs' know ledge and venture perform ance at least w ith view  to a venture 's early 

stage developm ent.

Furtherm ore , our case  stud ies certa in ly  add an in teresting  perspective  to the 

in te rp re ta tion  o f ou r fin d ings  from  the large sam p le  ana lysis: they show  that 

w hat is 'rea lly  going on ' in p ractice is a resu lt o f a com p lex  netw ork  of (inter-) 

re la tion sh ip s, wh ich  hard ly  can be done ju s tice  by ana lys ing  average va lues 

obtained from  large scale samples.

Thus, we see our cases com p lem enting  the large sam ple find ings in a way that 

m ight be sum m arized  as our overall conclusion:

In general, VCs' knowledge can influence VCs' investment approach and it can 

be positively related to venture performance (directly, by picking winners, 

and/or indirectly, by building winners). However, a variety of factors -  and chief 

amongst them the developments in the ventures' industry and in the financial 

markets - can conspire so that even knowledgeable VCs, at least at times, adopt
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an 'irrational' or 'myopic' investment approach, which ultimately can lead to 

inferior venture performance.

This conclusion is qu ite  d iffe ren t from , or at least com p lem entary  to that o f som e 

o ther researche rs  in the fie ld , who often em phas ize  the im portance  o f VCs as 

in term ed iaries in the financia l m arkets. Here, the reader m ight refer back to our 

introductory chap te r w here we cited Gom pers and Lerner (2001a: 62) rem arking 

that VCs 'can act as a bu ffe r betw een the vo la tile  supp lie rs  o f cap ita l and the 

hungry en trep reneuria l firm s that need it -  sm ooth ing  out the cap ita l form ation  

process so that innova to r can im p lem ent the ir ideas'. As ou r study shows, it is 

im portant to em phasize  the word 'can ' at the beginn ing o f th is quote.

J.II. Main implications

O ur study and its f in d ing s  have im p lica tions  from  an academ ic  as w ell as a 

practical perspective.

J.II.l. Academic perspective

With v iew  to the im p lica tions from  an academ ic perspective, we shall d istingu ish  

betw een the genera l p ro po s it io n s  resu lting  from  our study  that m igh t d irect 

future research and the specific  lim itations o f our study that should be addressed 

by future research.

J . I I . 1.a) P ro p o s it io n s

W h ils t  ou r s tu d y  c e r ta in ly  has se ve ra l im p lic a t io n s  from  an a ca d em ic  

perspective , th ree  seem  pa rticu la r ly  no tew orthy  in tha t they  cou ld  se rve  as 

general propositions for fu tu re  research.

The first proposition is th a t VCs undoubted ly  d iffer, also in th e ir  know ledge. Not 

all VCs have the  necessary  (know ledge-) resources to p rov ide  'sm a rt ' m oney, 

and trea ting  them  -  as w as o ften  the case in the ex isting  lite ra tu re  - as a 

hom ogenous g roup o f 'expe rts  in p ick ing and/or bu ild ing successfu l ven tu res ' is 

c learly  wrong. Thus, when being in terested in VCs' investm en t approach  or the 

perfo rm ance  o f th e ir  inves tm en ts , one has to take  in to  a ccoun t d iffe ren ce s  

between VCs in general, and between the ir know ledge in particular.

W ith v iew  to the  latter, the second proposition is th a t not all types  o f VCs' 

know ledge (e.g. genera l experience  versus specific  expertise) and not all types 

of VCs (e.g. lead VCs versus synd ica tes) are equa lly  re levant w ith v iew  to VCs' 

investm ent approach  and the perfo rm ance of VCs' investm ents. Som e types of 

VCs' know ledge and som e types o f VCs suggested in the ex isting  lite ratu re  have
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no / hard ly  any in fluence  in th is  context. Thus, when being in terested  in the 

im pact o f VC s' know ledge on the VCs' investm ent approach  or the perform ance 

of VCs' investm ents, one has to be careful about the adequate choice of proxies.

The third proposition, fina lly , is that VCs' know ledge, w h ilst im portant, is only 

one of m any factors related to VCs' investm ent approach  and the perform ance of 

VC-backed ventures. Several o ther factors -  VC-, venture-, or context-re la ted  - 

appa ren tly  have a s tronge r in fluence  on V C s ' in ves tm en t approach  and the 

perfo rm ance  o f VCs' investm ents than VCs' know ledge. Furtherm ore , som e o f 

those o ther facto rs  are a lso like ly to 'ove rshadow ' or m oderate  the in fluence o f 

V C s ' know ledge . For in s tance , the im pact o f V C s ' know ledge  varies  across 

d iffe ren t rounds o f ventures, and it varies w ith changes in the env ironm enta l 

context. Thus, when being interested in the actual impact of VCs' knowledge on 

VCs' investment approach and/or the performance of VCs' investments, one has 

to control for a range of factors - as well as their interactions with each other 

and with VCs' knowledge.

Particu larly  w ith v iew  to th is last im plication, we a lso note that the sheer am ount 

of possib ly  in fluen tia l factors as well as the ir (chang ing) in ter-re la tions m akes it 

very d ifficu lt, at best, to rea lis tica lly  m odel th is  com p lex ity  based on average 

values obta ined from  large samples.

Furtherm ore, in th is context, it should a lso be noted that ou r study can neither 

fu lly  support nor refute the app licab ility  o f any of the theoretica l concepts that 

have been com m on ly  app lied in the venture  cap ita l research. W h ilst th is m ight 

partly be due to the lim itations of our study (which we will com e to in the next 

section), it seem s a lso p lausib le  to argue that the ex isting theoretica l m odels are 

in fact in capab le  o f adequa te ly  capturing  the com p lex ity  o f the investor-VC- 

venture re lationship.

Thus, another im p lica tions of our study could be that fu rther theoretica l work is 

needed, wh ich is m ore specifica lly  ta ilo red  to the ventu re  cap ita l con text than 

those  ex isting  concep ts  that have ch ie fly  been deve loped  in the con tex t o f 

m ature firm s and m arkets.

The  find ings  o f ou r study have to be understood  as a firs t a ttem pt to shed a 

som e ligh t on an issue  tha t has been a lm os t com p le te ly  neg lected  in the 

literature so far; and one has to keep in m ind the lim ita tions o f our study, some 

of which we will h igh light in the follow ing.
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J.II.l.b) Limitations and future research

As all studies, a lso our study suffers from  lim itations in severa l aspects, four o f 

which we shall h igh ligh t at th is  stage, a lso to d irect fu tu re  research  if it intends 

to exam ine our above propositions further.

Research design

As a lready noted before, one prob lem  o f our study m ight be seen in the general 

research design com pris ing  two main m ethods, the quantita tive ly  oriented large 

sam ple analyses and the qua lita tive ly  oriented case studies.

Both m ethods have the ir ind iv idua l m erits, but also the ir ind iv idual prob lem s. For 

in s tance , in the  la rge  sam p le  an a ly se s  it is v ir tu a lly  im p o ss ib le  to draw  

conclus ions abou t the acto rs ' actual m otives and perceptions, and abou t certain 

causa l re la tions, o r to con tro l fo r all p o ten tia lly  re levan t va riab le s  and th e ir  

in teractions. The  case s tud ies  by con trast am end som e o f those  p rob lem s by 

providing a richer picture. However, they lack generalizab ility .

In th is context, we be lieve that our un ique approach o f com bin ing  both m ethods 

(in a tr ia n g u la t io n  a p p ro a ch ) is p rom is ing  and su p e r io r  to m ost p rev iou s  

app roaches in the  area. N o tw ith stand ing  the sho rtcom ing s  o f the  ind iv idua l 

a p p ro a ch e s , w hen  co m b in e d , th ey  can p ro v id e  tw o  d iffe re n t  bu t ve ry  

com p lem en ta ry  p e rsp e c t ive s  on the re la tion s  of in terest. As such  we wou ld 

encourage future research to fo llow  a s im ilar design.

At the sam e tim e, we are aw are that one o f prob lem  with ou r research design is 

that our cases take a very broad perspective on the VC -ven ture  re lation, w ithout 

exp lic it focus on the  question s  and hypotheses dea lt w ith in the large sam p le  

ana lyses. T o g e th e r  w ith  the  fa ct th a t ou r cases  are based on tw o Germ an 

biotech ventures tha t w ere active  during the m ost extrem e boom  period so far, 

th is does not a llow  us to com pare our find ings from  the two d iffe ren t approaches 

in great detail.

Thus, fu ture research  m ight take  better advantage o f the triangu la tion  approach 

by bette r m atch ing  case s tud ies  to the ava ilab le  la rge sam p le  data and v ice 

versa.

Sampling sources

A n o th e r p oss ib le  c r it ic ism  rega rd ing  ou r study  m ight concern  its sam p ling  

sources and th e ir  re liab ility . W hilst, fo r the reasons a lready ou tlined  in Chapter 

E, we feel tha t th is  is not a m ajor prob lem , we acknow ledge that there  is room 

for im provem ent.
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As regards ou r source  fo r the large sam p le  ana lyses, the Ven tu re  Econom ics 

V en tu reE xpe rt (VE) da tabase , th is  has a lready  been w ide ly  used by o ther 

researchers in the venture  capita l area, and it is genera lly  considered to be one 

of the m ost com prehens ive  and reliable sources of inform ation  on venture capital 

investm ents.

Neverthe less, as m entioned in the chap ter on our case stud ies, we found -  by 

co in c idence  -  th a t the in form ation  prov ided by VE is not perfect. Th is  m ight 

pa rticu la r ly  concern  in fo rm ation  on non-US  deals. We th e re fo re  recom m end 

future research to crosscheck  and com plem ent inform ation  from  various sources, 

in c lu d ing  fo r  in s tan ce , the  a b ove -m en tio n ed  V en tu re  O ne da taba se  and 

databases o f (non-US) venture capital organizations.

On the o ther hand, w ith v iew  to the sources o f in fo rm ation  used for our case 

studies, we are con fiden t that particu larly  the in form ation  we obta ined from  the 

venture  team s is re liab le . Th is  is m ain ly  because, as ou tlined  before, we had 

good personal re la tionsh ips w ith the founders o f both ventu res long before the 

cases started, and we agreed full confidentia lity.

N eve rth e le ss , we are  aw are  th a t ou r case  v en tu re s  are no t n ece ssa r ily  

representative for VC-backed biotech venture in general.

As such, we wou ld recom m end future research, espec ia lly  if it intends to draw  

m ore general conclusions, to exam ine more and more representative ventures.

Sample selection

W ith v iew  to the sam p le  se lection , we are aw are tha t one poss ib le  critic ism  

regard ing our study could be that we focus on ly on one particu la r industry, the 

biotech sector.

In th is  con text, we note that one o f the main ob jectives  o f our study was to 

exam ine d iffe ren tly  fine-tuned proxies for VCs know ledge, w ith a particu lar focus 

on the V C s ' industry- and ven tu re -spec ific  expertise . Th is  c lea rly  requ ires a 

're fe ren ce ' industry. For th is purpose, we have chosen the b iotech industry, on 

the one hand, because it is genera lly  considered to be one of the m ost prom ising 

sectors in the 21st century, and, on the other hand, because it is w idely accepted 

that th is sector critica lly  depend on venture capita l funding.

But at the sam e tim e, we acknow ledge, and in fact we em phasised  th roughout 

our thesis, tha t the b iotech sector is d ifferen t in severa l ways from  other high- 

tech  secto rs , and th a t ven tu res  from  th is  se cto r m igh t p re sen t p a rticu la r 

challenges to VCs -  and the ir knowledge.
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As such, it m igh t well be th a t ou r find ings  ob ta ined  from  th is  secto r are not 

necessarily  trans fe rab le  and genera lizab le  across d iffe ren t sectors. For instance, 

one m igh t e xp ec t the  im p ac t o f V C s ' m ore spe c if ic  e x p e rt ise  to be less 

pronounced when look ing  at less risky industry  sectors, a lthough  VCs genera l 

experience  in fin an c ing  en trep reneu ria l ventures m ight still be o f re levance  in 

such sectors.

However, in th is  context, it shou ld  a lso be taken into accoun t that the b iotech 

secto r is characte rized  by an ex trem ely  high level o f com pany-spec ific  risk. As 

ou r case s tud ies  have show n in deta il, due to the sc ien tif ic  na tu re  o f th e ir  

pro jects, ven tu res in th is  industry  a lm ost a lw ays -  and fo r a very long tim e - 

face the th rea t o f fa ilu re , independen t o f the qua lity  and/o r in ten tions o f the ir 

staff. Furtherm ore, m ost o f these ventures are operating at the edge o f sc ientific  

progress.

As a consequence , ha rd ly  any tw o b io tech  ven tu res  are a like. Th is, in turn, 

m akes it m ore  d iff ic u lt  to a sse ss  the po ten tia l o f th o se  v en tu re s  and to 

adequa te ly  suppo rt th e ir  d eve lopm en t based on know ledge  acqu ired  in the 

context o f previous investm ents in other biotech ventures.

Therefore, the VCs know ledge -  as approxim ated by us -  m ight in fact be o f less 

re levance in the b io tech  secto r than in o ther sectors such as, say, the Internet- 

sector, where ventures are a rguab ly  m ore alike and where the risk often is more 

m arket- than com pany-re la ted  (e.g. because the custom er adoption is unclear).

Th is m ight a lso con tr ibu te  to the re la tive ly  low exp lanatory  pow er o f ou r various 

m ode ls. The re  cou ld  be on ly  a w eak re la tion  betw een  V C s ' know ledge  (and 

b iotech expertise) and V C s ' investm en t approach  and/o r ven tu re  perfo rm ance 

because the success  or fa ilu re  o f b iotech ventu res is m ore determ ined  by the 

scien tific  nature -  and assoc ia ted  p rob lem s -  o f the pro jects, the ou tcom e of 

w h ich  is a lm os t im p o ss ib le  to p red ic t an d /o r to  in flu en ce  even  fo r  very  

know ledgeab le/experienced investors.

By contrast, in o ther industr ie s  one m ight expect a s tronger re la tion  between 

VCs' know ledge as approx im ated  by us and VCs' investm ent approach  and/or the 

perform ance o f VCs' investm ents.

Consequen tly , we feel, it wou ld  be in teresting  if fu tu re  s tud ies  rep lica ted  our 

app roach  in o th e r in d u str ie s  - both  h igh- and low -tech  and h igh  and low 

business-specific risk - and com pared their find ings with those o f our study.
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Theoretical variables in large sample analyses

The fina l issue we shall h igh ligh t at th is  stage as a poss ib le  lim itation  of our 

study concerns w hat w as the focus of our interest, nam ely  the various proxies 

for VCs' know ledge used as theoretica l variab les in our large sam ple analyses. In 

th is context, several aspects seem  noteworthy.

To begin w ith, we have argued in detail above (see Chap te r C, and Chapter D) 

why we be lieve tha t the prox ies for VCs' know ledge we have proposed should 

m ore su itab le  than o ther proxies used in the literature. In th is context, we have 

re ferred  to estab lished  theore tica l concep ts (e.g. Bayesian  'le a rn in g ' and the 

'learn ing  curve '), wh ich  suggest that o rgan iza tions learn by doing -  or, in the 

ven tu re  cap ita l con tex t: by investing . Fu rthe rm ore , p rev iou s  lite ra tu re  on 

venture cap ita l has suggested that learning curve effects should be observab le in 

the venture  cap ita l industry  (e.g. Barry et al., 1990; Bygrave, 1987; D im ov & 

Shepherd, 2004; Hsu, 2003; Shepherd et al., 2003; Sorenson & Stuart, 2001).

There fore , we feel the re  are good reasons to be lieve that ou r new prox ies for 

VCs' know ledge, based on the num ber and type o f VCs' prev ious investm ents, 

shou ld  be adequa te  to m easu re  VCs' level know ledge  and to d iffe ren tia te  

between d ifferen t types of know ledge.

Th is  asse rtion  a lso seem s supported  from  our em p irica l f in d ings  fo r all th ree 

h yp o th e se s . As p re d ic te d , th e  exam ined  re la t io n s  be tw een  the  v a riou s  

dependen t va riab les  and the m ain theo re tica l va riab le s  are the s tronger the 

be tte r m atched  the  V C s ' know ledge  is to the ven tu re  under cons ide ra tion . 

In teresting ly  in th is  context, and contrary  to w hat has been assum ed in som e 

p rev iou s  v en tu re  cap ita l lite ra tu re , ou r s tudy  sug g es ts  th a t VC s do not 

accum u la te  re levan t know ledge m erely because they get o lder, and not even 

because  they  s im p ly  deve lop  overa ll expe rience  in fin an c ing  en trep reneu ria l 

ventures overall.

Thus, from  ou r study it seem s p lausib le to assum e that VCs learn -  in the sense 

tha t they  show  a d iffe ren t inves tm en t app roach  depend ing  on th e ir  p rio r 

experience -  and that our proxies indeed can m easure th is learning. Th is m akes 

us con fiden t that ou r prox ies indeed capture  what they intend to capture, i.e. 

th a t they  have va lid ity . But we acknow ledge  th a t a lso  ou r p rox ies  are not 

w ithout deficiencies, som e of which we shall h igh light in the fo llow ing.

To begin w ith, it is im portant to note that, because o f its cross-sectiona l design, 

our study cannot actua lly  prove that VCs learn. A lthough it seem s unlikely to us, 

it m ight still be that d ifferences in VCs' know ledge 'co in c ide ' w ith d ifferences in
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the ir investm ent approach  and in the perform ance o f the ir investm ents, w ithout 

a causa l re la t io n sh ip  be tw een  th e se  aspects . Here, it w ou ld  be ce rta in ly  

interesting for fu tu re  research  to use a long itudina l design tha t cou ld  a llow  us to 

study the actual e ffects o f learning by an individual VC over time.

Furtherm ore , ou r study  a lso  canno t show  that VCs learn from  th e ir  prev ious 

expe rien ce  in the sense  th a t th e ir  acqu ired  know ledge  m akes them  m ore 

su ccess fu l. T h is  is because  we do not m easu re  the ac tua l (e.g. po rtfo lio ) 

perform ance o f VCs, but on ly  the perform ance o f ind iv idual ven tu res they invest 

in. Thus, w h ilst it seem s p laus ib le  to assum e that w ith increasing  expertise  VCs 

change the ir behav iou r to the better (i.e. to becom e m ore successfu l), from  our 

study  we cann o t con c lu d e  th a t the re  ac tua lly  is a p e rfo rm ance  enhanc ing  

'learn ing-curve e ffect' in the venture  cap ita l context. Future research in th is area 

th e re fo re  shou ld  a lso  e xam ine  w he the r h ighe r leve ls  o f know ledge  actua lly  

corre late with better VC perform ance.

A nother issue w ith ou r know ledge  prox ies, wh ich we have a lready  m entioned  

above, concerns  the  p o ss ib ility  that, pa rticu la r ly  in o rgan iza tion s  as sm all as 

m ost VC firm s are, in d iv idua l learn ing  and know ledge  (i.e. on the leve l o f 

in ve s tm en t m an ag e rs)  m ig h t p lay a re la t iv e ly  m ore im p o rta n t ro le  than  

organ iza tiona l learn ing  and know ledge. Th is wou ld not fundam en ta lly  a lte r the 

in te rp re ta t io n  o f ou r f in d in g s . H ow eve r, it m igh t p re se n t an a d d it io n a l 

exp lana tion  fo r  the re la tiv e  w eak re la tion s  we find be tw een  depen den t and 

th eo re tica l va riab le s , and fo r the  overa ll lim ited  exp la na to ry  pow er o f our 

m odels. For instance , if the  ind iv idua l know ledge is re la tive ly  m ore im portan t 

than the organ iza tiona l know ledge in the VC industry, high flu c tua tions  o f sta ff 

cou ld  'w a te r d ow n ' the  e ffe c ts  o f V C s ' know ledge  as a pp ro x im a ted  by us. 

Consequently , it m ight be worth  fo r fu ture research to 'd ig deeper' by exam in ing 

the actua l know ledge  ava ilab le  to a VC firm  in te rm s o f p rev ious  investm en t 

expe rience  o f th e ir  in d iv id ua l in ve s tm en t m anagers. The  ou tcom e o f those  

stud ies wou ld have a lso  in te res ting  p ractica l im p lica tions. For in s tance , if it 

turned out tha t a VCs firm 's  know ledge (e.g. in pa rticu la r h igh-tech  sectors) in 

fact is due to the its ind iv idua l investm en t m anagers ra the r than the firm  as 

such, en trep reneurs search ing  for fund ing (or investors w ish ing to put funds into 

a VC firm ) m ight be be tte r adv ised  to look fo r the top  investm en t m anagers 

rather than the top VC  firm s -  and vice versa.

A no the r issue  o f ou r th eo re t ica l v a riab le  concerns  the  fa ct th a t we did not 

accoun t fo r the poss ib ility  o f w hat is som etim es re ferred  to as 'o rgan iza tiona l 

fo rge tting ' -  the fa ct tha t m ore d is tan t know ledge is less im portan t, o r m ight
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even be lost com p lete ly . Th is idea is also captured in the fla tten ing out o f m ost 

learning curve (!) m odels. It could be because key peop le leave the firm  and/or 

because know ledge  s im p ly  becom es ou tdated . The  la tte r is pa rticu la rly  likely 

with v iew  to know ledge regard ing such fast deve lop ing sectors as b iotechnology. 

As a consequence , know ledge from  m ore d istan t investm en ts  m ay not be as 

va luab le as m ore recent ones. We believe that th is shou ld  not be so much of a 

problem  since the vast m ajority  o f the investm ents in our sam ple occur w ithin a 

re la tive ly  short period o f tim e. Neverthe less we acknow ledge that -  particu larly  

because b io techno logy  is such a rap id ly evo lv ing fie ld -  part o f VC s' know ledge 

accum u la ted  som e years ago m ight not be o f m uch value. The re fo re , fu tu re  

research m ight consider those aspects o f know ledge 'depreciation '.

Another issue w ith ou r theoretica l variab le  concerns the ca lcu la tion  of d ifferen t 

types of know ledge . For instance, in all ou r hypotheses, we argued that the 

im pact o f VC s ' know ledge on the respective  dependen t va riab le  should be the 

m ore p ronounced  the  bette r m atched the VC s ' know ledge  is w ith view  to a 

particu la r focal venture. Indeed, th is is what we found th roughou t all analyses. 

How ever, in th is  con tex t, we have to em phas ize  th a t we on ly  ana lyse  the 

absolute level o f a VC 's 'spec ia lization ' in a particu lar type of venture, but not the 

relative degree o f his specia lization . Th is m ight have som e im p lica tions for the 

in terpreta tion  o f ou r find ings. To illustrate this: when we ca lcu la te, say, a VC 's 

b io tech-stage expertise , we add together all his p rev ious investm ents in biotech 

v en tu re s  o f th e  sam e d e v e lo p m e n t s tag e  as the  fo ca l v en tu re  under 

cons ide ra tion . If he has p rev iously  invested in, say, 10 ven tu res  o f the sam e 

stage, he rece ives a b io tech-stage score of 10. Th is score, however, neglects any 

o ther investm ents the VC may have m ade in ventu res o ther than those of the 

sam e stage and in b io techno logy. As a consequence, tw o VCs w ith the sam e 

num ber o f prev ious investm ents in b iotech ventures of a particu la r stage would 

rece ive the sam e score for th is type of investm ent, regard less o f w hether one of 

th ese  tw o VCs m igh t have m ade an extra  100 in ves tm en ts  in non-b io tech  

ventu res (thus rece iv ing  a non-b io tech  score o f 100) w h ils t the o ther has just 

invested in those 10 ventures o f the sam e stage but in no other ventures (thus 

rece iv ing a non-b io tech  score of 0). W hilst it is reasonab le  to assum e that these 

two VCs indeed have the sam e level o f expertise  as regards b iotech ventures of 

th is particu lar stage, it would be certa in ly  wrong to assum e that they are equally 

qua lified overa ll. Those  d ifferences though, are very like ly to in fluence both the 

VCs' investm ent approach  and the perform ance of VCs' investm ents. As such, we 

acknow ledge  tha t ou r p rox ies fo r VCs' know ledge are accu ra te  as far as the 

abso lu te level o f VCs' know ledge with respect to a particu lar type of venture, but
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none o f ou r p rox ie s  fo r  a p a rt icu la r  type  o f V C s ' know ledge  p ro v id es  any 

in fo rm a tion  ab ou t the  ove ra ll leve l an d /o r re la t iv e  s p e c ia liz a t io n  o f V C s ' 

know ledge . T h e re fo re , fu tu re  re sea rch  in th is  a rea  c e r ta in ly  w ou ld  be 

recom m ended to de fine  and exam ine  prox ies a lso fo r the VCs' re la tive  level of 

specia lization.

Yet another issue o f ou r theore tica l variab les concerns the exam ina tion  of the 

d iffe ren t im pac t o f the  'le a d ' VC 's  know ledge  vs. the ave rage  syn d ica te 's  

know ledge, on round-leng th  (H2b) or venture  perfo rm ance (H3a ii). Here, we 

have a lready m entioned before  tha t our find ings in th is con tex t m ight be partly 

in fluenced  by the  w ay in w h ich  we ca lcu la te  these  prox ies. Spec ifica lly , our 

variab le  'lead VC  know ledge ' com prises both the know ledge o f true lead VCs (in 

synd icated deals) and o f so le  VCs (in unsynd icated deals). Thus - re ferring  back 

to our chap ter on synd ica tion , where we have shown that m ore know ledgeab le  

VCs' tend not to synd ica te  -  it seem s likely that the 'true ' know ledge o f 'lead ' 

VCs in synd ica tes  is low er than suggested  by ou r variab le , w h ils t the  actual 

know ledge  o f so le  VCs (w h ich  we do not ana ly se ) is in fa c t h ig h e r than 

suggested by ou r variab le. S im ilarly , our variab le  'average synd icate  know ledge ' 

com prises both the average  know ledge o f VCs (in synd ica ted  rounds) and the 

'a ve rag e ' know ledge  o f so le  VCs (in unsynd ica ted  rounds, w here  the  VC 's 

average know ledge obv ious ly  is identica l to his abso lu te  know ledge). Thus -  and 

again re ferring  to ou r chap te r on synd ica tion  -  it seem s like ly  th a t the  'true ' 

average  know ledge  o f syn d ica te s  is low er than suggested  by ou r variab le . 

Therefore, we caution  tha t ou r find ings  regard ing the im pact o f the 'le ad ' VCs' 

vs. the synd ica tes ' know ledge have to be interpreted keeping in m ind tha t both 

variab les are based on average values that com bine the know ledge o f synd icated 

and sole VCs. C onsequen tly , ou r find ings  m ight look d iffe ren t if we had on ly 

looked at tru ly  synd ica ted  rounds. Future research there fo re  m ight d iffe ren tia te  

m ore ca re fu lly  betw een  synd ica ted  and unsynd ica ted  rounds when exam in ing  

the im pact o f the lead VCs' vs. the synd ica tes ' know ledge. Furtherm ore , fu ture 

research in th is  area m ight a lso exam ine m ore carefu lly  w hether the know ledge 

of d iffe ren t VCs in a synd ica te  is com p lem enta ry  (because it was acqu ired  by 

prev iously  investing  in d iffe ren t ventures) or identica l (because it was acquired 

by p rev iously  investing  the sam e ventures). Based on such a d iffe ren tia tion , 

fu ture research m ight then accoun t m ore accurate ly  fo r the know ledge actua lly  

ava ilab le  in a synd ica te  than we did by ju s t exam in ing he average know ledge of 

all VCs in a syndicate.

F inally , and poss ib ly  m ost im portan tly , fo r the m ain part o f ou r la rge  sam p le  

ana lyses we exam ined  the ind iv idua l e ffects o f our various theoretica l variab les
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on ly con tro lling  fo r o ther facto rs  (i.e. keep ing those o ther facto rs  constan t or 

using th e ir  average  va lues). Th is a llowed us to com e to conc lus ions  that are 

valid on average. However, one would expect that the im pact o f VCs' know ledge 

is a lso d iffe ren t depend ing  on the pa rticu la r investm en t scenario . To g ive an 

exam ple, one m ight expect a venture in an early deve lopm ent stage to present a 

sm aller risk to a know ledgeab le  VC than to an ignorant VC; and it m ight present 

an even sm a lle r risk if the deal size was small. Consequently , the im pact o f VCs' 

know ledge, say, on his investm ent approach is like ly to d iffe r in those d ifferent 

scenarios. S im ilarly, a lso our case stud ies ind icate c learly, that the actual im pact 

o f VCs' know ledge varies, for instance w ith changes in the m arket environm ent. 

In th is  con te x t it shou ld  be noted that we have conducted  som e add itiona l 

ana lyses on the im pact o f VCs know ledge in specific  s itua tions  such as in first 

investm ent rounds, wh ich resu lted in qua lita tive ly  s im ila r find ings as our main 

an a ly ses . N e v e rth e le ss , a m ore fin e -tu n ed  e x a m in a t io n  o f the p o ss ib le  

in te ra c tions  betw een  ou r th eo re tica l va riab le s  and va riou s  con tro l va riab les  

certa in ly  would present a rich ground for future research.

J.II.2. Practical perspective

Notw ithstand ing its above-outlined lim itations, our study has im p lications from  a 

practical perspective for VCs, entrepreneurs, and other stakeholders.

Venture capitalists

For VCs, a rguab ly  the m ost fundam enta l im p lication  o f ou r study is: 'b io tech  is 

no easy m oney'. VCs who consider investing in b iotech ventures should be aware 

that a lthough  b io tech  ventu res are 'h igh -tech ' they are qu ite  d iffe ren t in the ir 

requ irem ents from  m any other high tech ventures. VCs investing in th is type of 

venture  shou ld  be prepared to invest substantia l am ounts, and they should be 

w illing to take a long-term  perspective on the ir investm ent. In m any cases, they 

will not be ab le to find out for a long tim e w hether th e ir  investm ent u ltim ate ly  

will pay off; and th is m ight even take m ore tim e than the typ ica l lifespan of a VC 

fund.

Furtherm ore , VCs shou ld  a lso be prepared  to invest m ore than ju s t m oney. 

G iven tha t the ven tu res  they fund are often  run by sc ien tis ts  w ith little  prior 

exposure to bus iness and industry, VCs often will have to put in considerab le  

extra non-m onetary  resources -  in form  o f the ir own expertise  and/or in form  of 

the ir contacts to re levan t th ird parties - to increase the chances o f a successfu l 

outcom e of the ir investm ent.
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Th is certa in ly  m ust invo lve  a very d iligen t in itia l assessm en t o f the investm ent 

opportun ity, inc lud ing  its techno log ica l/sc ien tific  feas ib ility  and the chances that 

its products, if deve loped , can be 'c ircum ven ted ' by com petito rs  in th is  rap id ly  

evo lv ing  industry . But th is  m igh t a lso invo lve  getting  th e ir  'h and s  d irty ' by 

actively supporting the ventu re 's  team.

Thus, VCs w ish ing to invest in th is secto r should be very c lea r about w hether or 

not they can add su ffic ien t va lue to those ventures. If they feel that they cannot, 

but w an t to get a foo tho ld  in th is  secto r n eve rthe less, they  m igh t cons ide r 

synd ica ting . H ow ever, in th is  con tex t, they  w ou ld  seem  well adv ised  to be 

carefu l abou t th e ir  po ten tia l p a rtne rs ' actua l expe rience  in the secto r. S ince 

m ore experienced  VCs m ight tend not to synd icate, on ly ignoran t VCs m ight be 

le ft to pa rtner w ith. But synd ica te s  o f ignoran ts  m ight, at best, con ta in  the 

financia l loss for the ind iv idua l partners, but are un like ly  to increase the chances 

o f success.

An add itiona l m eans fo r VCs to conta in  potentia l losses is to invest on ly sm a lle r 

chunks o f m oney, su ffic ie n t fo r the ventu re  to reach certa in  m ilestones. Th is 

certa in ly  g ives the VCs som e necessary  contro l over how the ir funds are spent, 

but they should be aw are that due to the 'natu re ' o f the pro jects unforeseen new 

avenues can open up that a lso dem and a good portion o f f lex ib ility  on the VCs' 

part. So, VCs shou ld  ca re fu lly  ba lance the ir need fo r contro l over the venture  

aga inst the en tre p ren eu rs ' need to have su ffic ien t freedom  to p lay ou t the ir 

scientific creativ ity.

F inally, tak ing  into a ccoun t that an IPO  is often the m ost des irab le  ex it-rou te  

from  biotech investm ents, it is certa in ly  crucia l fo r VCs to get the ir tim ing right. 

There will on ly be sm all w indow s of opportun ity  to get a b iotech venture  to the 

market. But an investm en t strategy that is m ain ly driven by the -  often erratic - 

deve lopm ents on the financia l m arkets may will run coun ter to the deve lopm ent 

o f a susta inab le  b io tech  com pany; and chances are tha t rush ing and push ing 

science-based pro jects th is will resu lt in disaster.

Entrepreneurs

A lso  fo r en trep reneu rs  ou r study  is like ly  to have severa l im p lica tions. C h ie f 

am ongst them: be c lea r and rea listic about your business plan and strategy. Th is 

includes asking questions such as 'w hat is the actual product I w ant to develop ', 

'w hat if the p ro ject fa ils  techn ica lly , are there  any a lte rna tive  routes', 'w ha t is 

my business m ode l? ', and, key, 'w hat resources do I have, and w hat add itiona l 

resources do I need, to realise th is m odel?'.

446



Sven Remer - Smart Money September 2005

If those questions are answ ered one can determ ine the m ost appropria te  ways 

and sources o f fund ing for a project, and the ir actual availability.

For those few  ventures that have su ffic ient non-m onetary  resources ava ilab le  in- 

house, the cho ice o f the right VC m ight not be as critica l - a lthough having tru ly 

ignoran t VCs m ight be coun ter-p roductive . The  vast m ajority  o f ventures will 

need both m onetary  and non-m onetary  externa l resources. Thus, all ventures 

are well adv ised to be aware of the d ifferences between VCs.

In th is  con tex t, the am oun t o f fund ing  to be ob ta in ed /ob ta in ab le  from  VCs 

certa in ly  is an im portant issue. At the sam e tim e, there seem s considerab le truth 

in the industry  adage that 'it is not only how much m oney you get but also from  

whom  th is m oney does com e from '. Som e VCs indeed appear to provide m ore 

than just cash, but 'sm art m oney'. Th is 'sm artness ' o f som e VCs can be vital for 

ventures in severa l ways. For instance, it m ight sim ply  be good to be associated 

w ith a VC w hose 'sm artness ' is w idely recogn ized, because it m ight serve as a 

crucia l 'ce rtifica tion ' o f the venture 's quality, and it m ight ease access to further 

resources. But hav ing  a sm art VC, p a rticu la r ly  if he has p len ty  o f industry  

experience, m ight a lso be of m ore d irect va lue in that he m ight help in actually  

build ing the venture.

At the sam e tim e th is doesn 't com e for free. 'Sm art' VCs are like ly to be more 

aware o f the risk inherent in all science-based projects. As a consequence, they 

m ight request m ore con tro l and keep the ven tu re  on a 'sh o rte r  leash', fo r 

instance, by p rov id ing  on ly sm a lle r chunks o f funding. Th is, in turn, could mean 

that a venture  has to go through the 'hassle ' o f in-depth due d iligence audits and 

negotiations at the beginn ing o f new rounds m ore frequently.

N everthe less, it m igh t u ltim ate ly  pay off, because having  sm arte r VCs could 

increase the ventu re 's  like lihood of experiencing an IPO, and it can decrease the 

tim e-to-IPO . Thus, ventures seem  well adv ised to focus p rim arily  on the quality  

o f the ir VCs and not so m uch on the quantity  o f the ir VC s' funds. In fact, there 

are even ind ica tions  tha t the am ount rece ived  by a venture, be it in its firs t 

round or overa ll, does not to have any/the sam e positive e ffect on its long-term  

perform ance as has its VCs know ledge.

As such, ventu res shou ld  not be blinded by the often la rger am ounts offered by 

VC synd icates. Not on ly m ight those funds not be as useful as they seem to be, 

having to deal w ith a synd icate  m ight also involve add itiona l costs, for instance, 

in term s co-ord ination. But arguably even more crucia l, it should be kept in mind 

that it is often the ignoran t VCs who syndicate, w h ilst the sm art VCs tend to go
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it alone. So, the average know ledge o f a synd icate often will be low er than that 

o f a sole VC.

Th is notw ithstand ing , the ven tu res ' focus genera lly  shou ld  be on the d ifferences 

in the qua lity  o f the lead VCs, who serve as the m ain po in t o f con tact between 

the synd ica te  and the  ven tu re , and are co rre spond in g ly  m ost like ly  to get 

involved in it.

H ow ever, and th is  is one  o f th e  key im p lic a t io n s  from  ou r s tud y  fo r  

en trep reneu rs , th ey  shou ld  not on ly  be aw are  o f the  d iffe ren ce s  betw een  

d iffe ren t (lead) VCs, th ey  shou ld  a lso  be aw are  o f the  d iffe ren ce s  in the 

behaviour o f the sam e (lead) VCs over time.

Most VCs are them se lves 'agen ts ' fo r institu tiona l investors who have the bulk o f 

the ir funds invested  in the s tock  m arkets that are m uch m ore liqu id  than the 

p riva te  eq u ity  m a rke ts . T hu s , m ost VCs have the  s to ck  m a rke ts  as a 

'b en chm ark ' fo r th e ir  pe rfo rm ance , and th e ir  b ehav iou r is to a con s ide rab le  

degree determ ined  by the -  at tim es erratic -  deve lopm ents on those m arkets. 

Th is, can lead even know ledgeab le  VCs to behave -  seem ing ly  o r a ctua lly  - 

irrational and m yopic, by focussing  on ly on the m ost pro fitab le  and/or 'sa fe  bet' 

ventures w h ilst neg lecting  the m ore am biguous ventures in the ir portfo lios. This, 

In turn, can have severe  negative  consequences for those 'n eg le c ted ' ventures 

tha t m ight be v iab le  but needed a m ore constan t and /o r longe r com m itm ent 

from  the ir VCs.

In sum, ventures shou ld  be carefu l about getting the right VCs at the right time: 

if there is a chance, p ick your VCs carefu lly; but if there is no chance and if tim e 

and com petition  perm its, cons ide r waiting  rather than p rem atu re ly  g iv ing  away 

your 'baby ' in the wrong hands.

Other stakeholders

Finally, it should be noted that our study also has possib le  im p lica tions fo r other 

stakeholders.

For instance, in s titu tiona l investo rs  using VCs as veh ic le s  fo r  inves tm en ts  in 

private equ ity  shou ld  be aw are  o f the apparent d iffe rences in VCs' expertise  - 

wh ich, as ou r study suggests, can be m easured by th e ir  num ber and type of 

previous investm ents. Prov id ing funds to ignorant VCs who are p lann ing to 's ink ' 

them  into the b iotech secto r m ight be a good recipe to loose those funds. On the 

other hand, if in s titu tiona l investo rs  p rov ide funds to VCs who are experts  in 

b io tech, they  shou ld  take  into accoun t that investm en ts  in th is  se c to r have 

d iffe ren t requ irem en ts for success than investm ents in m any o ther sectors, for
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instance, as regards  the tim e horizon . Thus, to bene fit from  the po ten tia lly  

s p e c ta cu la r  re tu rn s  from  in ve s tm en ts  in th is  se c to r, th ey  m igh t a llow  

know ledgeab le VCs more flexibility.

But our study has a lso possib le im plications for policy m akers w ish ing to develop 

the ir coun tries ' b iotech sectors. If they, such as is the case in Germ any, provide 

subsid ies to those start-up  ventures by m atch ing the funds the ventures have 

prev iously  attracted  from  VCs, it seem s recom m ended to have a c loser look at 

the actual qua lity  o f those VCs. T h row ing  good m oney a fte r bad' will hardly help 

in develop ing a susta inab le biotech industry.

A t the sam e tim e  though , g iven that even know ledgeab le  VCs at tim es are 

m yopic, policy m akers m ay a lso want to exp lore a lternative, m ore steady routes 

o f fund ing  fo r th e ir  fledg ing  b io tech  secto rs  tha t are less im pacted  by the 

som etim es erratic sw ings in the capital markets.
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APPENDIX I - BACKGROUND TO THE BIOTECH INDUSTRY

J.III. Biotechnology - an industry overview

Many con s id e r b io te chno logy  to be one o f the key te chn o log ie s  in the 21st 

century -  pos itioned  to redefine our lives and to reshape v irtua lly  every other 

industry  and (En riquez &  G o ldberg , 2000); and som e even re fe r to the 21st 

century as the 'com ing  age o f b io techno logy ' (O liver, 1999). However, a lthough 

it is com m on to ta lk  abou t 'b io techno logy ' in general, th is term  actua lly  spans a 

variety o f d ifferen t techn iques, and definitions.

W ith re fe rence  to m odern  b io techno log ica l d iscove ries , the OECD  prov ides a 

w idely used defin ition  of b iotechnology as:

'the application of science and technology to living organisms, as well as 

parts, products and models thereof, to alter living or non-living materials for 

the production of knowledge, goods, and services'.

W ithin th is  broad defin ition  of b io techno logy it is fu rthe r com m on to d istingu ish 

between th ree  m ain areas: 'g reen  b io techno logy ' (e.g. ag ricu ltu re /b reed ing ), 

'g rey  b io te ch n o lo g y ' (e.g. en v iro nm en ta l p ro te c t io n /  c le a n in g ) , and 'red  

b io techno logy ' (e.g. pha rm aceu tica l research, deve lopm en t, and production). 

How ever, even  w ith in  those  areas, there  are a va rie ty  o f secto rs  and sub -

sectors. V en tu re  E conom ics  (VE), for instance , d iffe ren tia te s  betw een  seven 

main sectors and m ore than 20 sub-sectors o f b io techno logy, som e o f which are 

shown in Tab le L - l.

Table L -l: Main and sub-sectors in the biotech industry

(adapted from Venture Economics)

M a in  S e c to rs
(VE number)

S u b -s e c to r  e x a m p le s

B io te c h -H u m a n Therapeutic products
(4100) Diagnostic products
B io te c h -A g r ic u ltu re Animal breeding/engineerinq
(4200) Plant growing/engineering
B io te c h -In d u s tr ia l Food processing
(4300) Pollution control/toxic waste treatment
B io s e n s o rs Biosensors for industrial applications
(4400) Other biosensors
B io te c h  E q u ip m e n t Research & production equipment
(4500) Analytical instruments & apparatus
B io te c h  R e s e a rch Research services
(4600) Other services
B io te c h  O th e r Biotechnoloqy and Pharmacoloqy
(4700) Other biotechnoloqy related
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W hereas all the above b io tech  sub-/secto rs  are assum ed to im pact and even 

revo lu tion ise m any d iffe ren t areas, its main dom ain o f app lica tion  currently  is -  

and presum ably  w ill be fo r years to com e -  the 'red ' b io techno logy. The Boston 

Consu lting G roup (BCG, 2001a), fo r instance, pred icts the tota l revenues o f the 

g lobal b iotech industry  to increase  from  $136bn to $433bn between 1999 and 

2010, with the share of red b io techno logy increasing from  $57bn (about 42% ) to 

$214bn (a lm ost 50% ) in the  sam e period. Th is  is a lso re fle cted  in the VE 

database, w here o f all 1,712 b io tech  ven tu res  tha t rece ived  ven tu re  cap ita l 

be tw een  1973 and 2002  ab ou t 54%  w ere m a in ly  en gaged  in 'red ', or 

pharm aceutica l-oriented, b io techno logy (VE sub-sectors 4100).

Therefore, in the fo llow ing , we use the pha rm aceu tica l-o rien ted  b io techno logy  

sector to illustrate the overall potentia l o f this industry.

J.III.l. Biotechnology in the pharmaceutical industry

To understand the re levance o f b io techno logy for the pharm aceutica l industry, it 

makes sense to start w ith a short h istory of th is industry.

J . I I I . l . a )  A  s h o r t  h is to ry  o f  th e  p h a rm a ce u t ic a l in d u s try

The p ha rm aceu tica l in du stry  w as tra d it io n a lly  based on chem is try  bu t not 

biology. Merely adopting  a 'tr ia l-and -erro r' approach to drug deve lopm ent, for a 

long tim e, its focus was on the sym ptom s rather than the causes o f d iseases. 

Fu rtherm ore , p ha rm aceu tica l R&D targe ted  on ly  abou t 500 m a jo r d iseases, 

leaving aside a m uch la rger num ber o f less w idespread a ilm ents. At the sam e 

tim e, due to the  lack  o f k n ow ledge  rega rd ing  the b io lo g ica l m echan ism  

underly ing  the ta rgeted  d iseases, new drugs often were ra ther ine ffic ien t and 

even associated w ith severe side effects.

Th is not w ithstand ing , the trad itiona l pharm aceutica l approach  occas iona lly  led 

to the d iscovery  o f 'b lo ck -bus te r ' drugs (i.e. those w ith annual revenues over 

$500M io); and, until late ly, the industry  was very pro fitab le. Tw o d ig it grow th 

rates in annual revenues  and pro fits  w ere the rule. Th is  w as a lso  due to a 

com bination  of patent p ro tection  for ex isting drugs and a lack o f com petition  by 

new entrants.

H ow ever, th e  g ene ra l in e ff ic ie n cy  o f the tra d it io n a l p h a rm a ceu tica l drug 

deve lopm en t app roach  com b ined  w ith increas ing  requ irem en ts  by the drug- 

approving governm enta l bod ies regard ing clin ical tria ls and the ir docum entation , 

am plified the cost and tim e needed for successfu lly  develop ing new drugs as well 

as the (com m erc ia l) risk  assoc ia ted  w ith th is process. For instance , it is now
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w idely accepted that it takes up to 15 years and m ore than $800M io to develop 

a new drug. The  reason for th is becom es ev ident w ith view  to Tab le  L-2, which 

provides an overv iew  over a 'typ ica l' d rug-developm ent process.

Table L-2: Overview over typical drug development process

(adapted from: Consors Capital, 2002; Lehman Brothers, 2001)

S te p A c t iv ity

D u ra t io n
[y rs]

( c u m u la -
t iv e )

C o s ts  
[%  o f  
to ta l]  

( c u m u la -

t iv e )

S u c c e s s -  
ra te  

[ te s te d  
c o m -

p o u n d s  to  
f in a l  d ru g ]

O u tc o m e

R
es

ea
rc

h

Discovery

Target
analysis

Identification of targets (e.g. 
genes or proteins) related to 
disease, characterizing of 
tarqet function

2.5
(2,5)

4
(4)

10.000 Target

Compoun
d
screening

Identification of compounds 
(biological or chemical) with 
efficacy against target, in- 
vitro validation

3
(5,5)

15
(19) 50 Lead

Pre-
clinical
Testing

Animal testing of lead 
compounds (toxicology, 
safety, stability etc.)

1
(6,5)

10
(29) 12 Clinical

candidate

D
ev

el
op

m
en

t

Clinic 
Phase I

Application to 20-30 healthy 
volunteers to check for 
safety and dosage

2
(8.5)

15
(44) 5 Clinic I test 

results

Clinic 
Phase It

Application to 100-300 
patient volunteers to 
determine efficacy and side 
effects

2.5
(11)

22
(66) 3 Clinic II test 

results

Clinic 
Phase III

Application to 1,000-5,000 
patient volunteers to confirm 
efficacy and safety in 1

2.5
(13,5)

31
(97) 2 Clinic III 

test results

Approval
Governmental bodies (e.g. 
FDA in the US), examine filed 
application documents

1.5
(15)

3
(100) 1 Approved

drug

As a co n seq u en ce , it is m ore and m ore ch a lle n g in g  fo r  pha rm aceu tica l 

com pan ies to bring new, innovative products to the m arket. The pharm aceutica l 

industry began to su ffe r from  a 'p roductiv ity  gap'. Research by Accenture  shows 

tha t w h ils t R&D spend ing  in the pha rm aceu tica l indu stry  in creased  by 43%  

between 1995 and 2001, new drug approva ls decreased by 49% . The p ipe lines 

o f m any estab lished  pharm aceutica l com pan ies were running dry and the focus 

o f pha rm aceu tica l R&D m ore and m ore sh ifted  tow ards m arg ina lly  im proving 

ex isting  drugs ra ther than deve lop ing  new ones. At the sam e tim e (m arg ina l) 

p roduct- im provem en ts  reduced the tim e o f m arket exc lu s iv ity  fo r m any drugs; 

and, w ith the pa ten t exp iry  fo r m any drugs, generics  began to dom inate  the 

market.

Thus, today, a key success facto r fo r com pan ies to com pete  in th is  business 

in c reas in g ly  becom es th e ir  level o f innova tiveness. They  have to be at the
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fo re fron t o f sc ience  and techno logy  to increase the like lihood  o f success in the 

deve lopm en t p ro cess  w h ils t s im u ltaneous ly  reducing  d eve lopm en t tim es  and 

costs. As the Boston  C on su lt in g  G roup  po in ts  out, 'in  the  p ha rm aceu tica l 

industry 's  s trugg le  to reach the levels o f grow th expected  o f it, one o f its key 

aim s will be to in crease  R&D productiv ity . And a key m eans o f m eeting  th is 

cha llenge is to adop t the new  techno log ies  and approaches b road ly  defined as 

genom ics' (BCG, 2001b: 6).

J.III. 1.b) Impact of biotechnology on the pharmaceutical industry

Based on the above, b io techno logy  is expected to have a m ajor im pact on the 

pharm aceutica l industry, both from  a scientific  and a com m ercia l perspective. In 

th is context, Tab le  L-3 p rov ides an overv iew  over som e o f the m ost notew orthy 

innovations in the h istory o f b iotechnology.

Table L-3: Major events in biotechnology (adapted from Consors Capital, 2002)

Y e a r In n o v a to r In n o v a t io n
1865 Gregor Mendel Publication of 'rules of inheritance'
1869 Friedrich Mieschner Discovery of Deoxyribonucleic Acid (DNA) molecule
1900 William Johansen Introduction of terms 'gene', 'genotype', and 'phenotype'
1944 Oswald Avery Prove of DNA to be the carrier of 'hereditary information'
1953 James Watson & Identification of double-helix structure of DNA, chemical

Francis Crick explanation of Mendel’s rules of inheritance
1961 Marshall Warren 

Nirenberg
Deciphering of the first 'codon' (base-pair triplet in DNA, 
coding for an amino acid, the key ingredient of a protein)

1966 Har Gobind Khorana Complete deciphering of the genetic code
1970 Hamilton Smith Isolation of the first 'restriction enzyme' able to cut DNA
1972 Janet Mertz & Ron Davis Creation of the first recombinant DNA segment
1973 Stanley Cohen & 

Herbert Boyer
Birth of'gene-technology': creation of'recombinant DNA' by 
inserting of DNA segments from a toad into a bacterium

1975 Georg Koehler & 
Cesar Milstein

Development of Hybridom-technigue to create 'monoclonal 
antibodies'

1976 Robert Swanson & 
Stanley Cohen

Foundation of Genentech (Genetic Engineering Technology) 
as the first commercial biotechnology company

1977 Walter Gilbert & 
Frederick Sanger

Development of two methods for DNA-sequencing

1980 Genentech IPO raising $35m provides the starting signal for the 
foundation of many further biotech ventures

1982 Eli Lilly & Genentech Production of Insulin as the first biotechnological drug
1985 Karry Mullis Development of the Polymerase Chain Reaction (PCR) to 

produce millions of copies from a single DNA fragment
1986 HUGO (Human Genome 

Organisation)
Birth of the 'Human Genome Initiative' aiming to decipher 
the whole human genome

1990 HUGO &
French Anderson

Start of the 'Human Genome Project' (HGP), first gene- 
therapy on a human

1997 Ian Wilmut Creation of Dolly the sheep by cloning
1999 Celera Celera starts own Human Genome Sequencing Programme
2001 HUGO & Celera Presentation of a working draft of the Human Genome
2002 HUGO & Celera Completion of the Human Genome Project

J.III.l.b.i. Scientific perspective

B io techno log ica l innova tions  have a lready  begun to en te r the pha rm aceu tica l 

indu stry  som e tim e  ago. H ow ever, p a rticu la r ly  the m ore re cen t sc ien tif ic
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advances su rround ing  the Hum an G enom e P ro ject (HGP) p rom ise  to have a 

m ajor im pact on the fu tu re  o f the industry. Before the HGP, sc ien tis ts  a lready 

knew that m any d iseases are caused by pro te ins (or the lack thereof) encoded 

by 'm a lfunction ing ' genes; and they had a lready identified severa l genes that are 

of im portance  in th is  context. But the vast num ber o f hum an genes rem ained 

unknow n, as d id th e ir  p ro te in  p roducts  and the  pa thw ays  lead ing  to the 

co rrespond ing  d iseases. As a consequence, the HGP was in itia ted  in the late 

1980s to identify  and create a map of all hum an genes; and when its com pletion 

cam e near, th is gave rise to high expectations.

However, when the  firs t 'w ork ing  d ra ft' o f the Hum an G enom e was presented 

early  2001, it w as c lea r tha t the expecta tion s  had been p rem atu re . Being 

e x c lu s iv e ly  con ce rned  w ith  's tru c tu ra l g en om ics ', th e  HGP w as ju s t  the 

beg inn ing. Having a m ap o f all hum an genes was like having a d ictionary  that 

doesn 't provide the m eaning of words. By itself, the HGP d idn 't make it eas ier to 

identify the genetic causes of d iseases or develop correspond ing drugs.

N eve rth e le ss , the  HGP w as very  im po rtan t. It did push the  fro n tie rs  o f 

b io te chn o lo g y  fu rth e r  and opened  the doo rs  fo r  m any new  ac t iv it ie s  and 

approaches. For instance, one m ajor task im m ed ia te ly  fo llow ing  from  the HGP 

becam e identify ing  the function  of the d iscovered genes ( 'functiona l genom ics'). 

C lose ly  re la ted  to th is  is the ana lys is  o f the s tructu re  and function  o f prote ins 

encoded by genes ('structu ra l/functiona l proteom ics'). Furtherm ore, another new 

area of b io techno logy resu lting from  the HGP is that o f 'pharm acogenom ics'. This 

refers to the deve lopm en t of drugs that are ta ilo red  tow ards the genetic profile 

o f ind iv idua l patients; and it seem s particu larly  p rom ising  because it is known 

tha t sm all d iffe ren ces  in patien ts ' genetic  p ro files  can substan tia lly  a ffect the 

e f fe c t iv e n e s s /e ff ic a c y  o f d rugs . T h e se  new  b io te c h n o lo g ic a l a rea s  a re  

sum m arized in Tab le  L-4.

Table L-4: Overview over recent developments in pharmaceutical biotechnology

S tru c tu ra l G e n o m ic s
Identification of genes (possible gene-targets)__________
F u n c t io n a l G e n o m ic s
Identification of genes related to diseases (gene-targets) 
(S tru c tu ra l)  P ro te o m ics
Identification of proteins (possible protein-targets)_______
F u n c t io n a l P ro te o m ic s  / P ro te in -p a th w a y  a n a ly s is
Identification of proteins related to diseases (protein-targets) 
P h a rm a c o g e n o m ic s
Development of drugs tailored to patients' genetic profiles
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J. III. 1. b. //'. Commercial perspective

The new insights and approaches in the b io techno logy arena undoubted ly  (w ill) 

have a pos itive  im pact on the pharm aceu tica l drug deve lopm en t process. For 

instance, the Boston Consu lting  G roup (BCG, 2001b), expects  tha t by m aking 

app rop ria te  use o f g en om ics -re la ted  in s igh ts  up to  one  th ird  o f the drug 

deve lopm ent costs and tw o years o f the deve lopm en t tim e  could be saved. In 

add ition , the  new  te ch n o lo g ie s  and app roaches  a lso  have the  po ten tia l to 

d ram a tica lly  change  th e  s ize  and s tru c tu re  o f the  ove ra ll m a rke tp la ce  fo r 

pha rm aceu tica ls . Fo r in s tan ce , ove r the  past 20 years drug resea rch  had 

fo cussed  on ab ou t 500 d iffe re n t d isea ses . But w ith  the  re cen t s c ie n t if ic  

advances, the num ber o f potentia l ta rgets  is like ly to increase ten fo ld  over the 

next years, m aking it im poss ib le  for the trad itiona l pharm aceutica l com pan ies to 

do research  on all th o se  ta rge ts  and p rov id ing  m any op p o rtun it ie s  fo r  new 

entrants. A t the sam e tim e, new approaches such as pha rm acogenom ics  are 

assum ed to change  the  s tru c tu re  o f the pha rm aceu tica l m arket. If doctors  

even tua lly  are ab le  to tre a t pa tien ts  w ith 'd e s ig n e r d rug s ' ta ilo red  to th e ir  

genetic  m akeup, the s ign ificance  o f one-s ize-fits-a ll b lockbuster drugs w ill drop. 

For d rug - co m p an ie s  th is  sp e lls  e con om ie s  o f s cope  ra th e r  than  sca le . 

D eve lop ing  and m arke ting  in d iv id u a lized  m ed ic ine  on the  one hand, m ight 

require g reater efforts fo r d iagnosis, production and d istribution. But th is is likely 

to be com pensated fo r by prem ium  prices chargeab le for m ore e ffic ien t/e ffective  

drugs.

F iowever, cop ing  w ith  all th e  new  genom ics-based  b io logy  pu ts  con tin ua l 

p ressure  on the  e s tab lish ed  pha rm aceu tica l com pan ies, w h ich  in it ia lly  have 

vastly  neg lected  the  area and now find it d ifficu lt to catch  up. S tu a rt et al. 

(1999), fo r in s tance , po in t ou t tha t at the sc ien tific  adven t o f con tem pora ry  

b iotechnology, estab lished  chem ica l, pharm aceutica l, and agricu ltu re  firm s were 

poorly  pos it ion ed  to e n te r  the  new  fie ld . B io te ch no log y  requ ired  sk ills  in 

m o lecu la r b io logy  and b io ch em is try , w h ich  w ere  qu ite  d is t in c t from  those  

dem anded by the chem istry-based  techno log ies for which they were expected to 

su b s t itu te . F lence, b io te ch n o lo g y  rep re sen ted  a c o m p e te n ce  d e s tro y in g  

d eve lop m en t (T u shm an  &  A n d e rson , 1986): it re lied  on a nove l se t o f 

techn iques, wh ich  ex isting  chem ica l and pharm aceutica l firm s found d ifficu lt to 

acquire. As a resu lt, the com m erc ia liza tion  o f b io techno logy w as shepherded by 

start-up, dedicated b io techno logy firms.

Furtherm ore, w ith the ever-m ore  rapid scien tific  deve lopm ents in the area, it is 

ve ry  r isky  to be t on and in ves t in bu ild in g  up ce rta in  c a p a b ilit ie s  and
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techno log ies. W hat m ight seem  very prom ising today cou ld  be a lm ost obso lete 

tom orrow . Thus, investm en t dec is ions have to be m ade, w e igh ing  risk aga inst 

potentia lly  high rewards. Com pan ies will need to decide how to partic ipate in the 

sc ien tific  deve lopm en t, w hether and how deep ly  to invest in new  approaches. 

W ith the new w ealth  o f options and the increased in terdependencies across the 

va lue cha in , s tra teg ic  issues will p rove m ore com p lex  than in the past. Many 

trad itiona l w ays o f doing business will be d isrupted  by genom ics techno log ies, 

and com pan ies may need to restructure fa irly drastica lly  (BCG, 2001b: 7).

In sum , b io techno logy  d ram atica lly  im pacts the pha rm aceu tica l industry, both 

from  a scien tific  and a com m ercia l perspective.

J.III.2. Promises of and challenges for new biotechnology-based 

firms (NBFs)

From the above it is ev ident that, in the pharm aceutica l industry, changes in the 

re levant sk ills  base as well as in the overall m arket size and structure allow for -  

and often require -  the form ation of new, specia lized businesses m odels to serve 

the rap id ly  deve lop ing  and increas ing ly  fragm en ted  m arketp la ce . Th is c learly  

opens m any opportun ities  particu larly  fo r innovative, b io techno logy-based  firm s 

(NBFs).333 A t the sam e tim e though  those  ven tu res  a lso  face  a p le thora  of 

cha llenges, and so do th e ir  (po ten tia l) investors. Both the p rom ises  o f and 

cha llenges fo r those  ventures, there fore, shall be cons ide red  in m ore detail in 

the fo llow ing.

J.III.2.a) Promises of NBFs

Probab ly the m ost obv ious prom ise o f NBFs lies in the ir innovativeness when it 

com es to deve lop ing  new  techno log ies, m ethods, and u ltim ate ly  drugs. Flere, 

NBFs are genera lly  assum ed to be m ore apt to undertake  innovating  activ ities 

than estab lished pharm aceutica l com panies, for instance, because they usually

• focus on se lected h igh ly innovative areas with high profit potential

• have c lose  tie s  to academ ia  and th e re fo re  access to the la test sc ien tific  

insights

333 There is no clear-cut definition of new biotechnology-based firms (NBFs); and differences in the 
definitions lead to different figures to be found in articles and reports on the industry. Unless stated 
otherwise, the figures provided in this document refer to dedicated biotech companies that are 
mainly engaged in biotechnology; but they are to be understood as indicating trends rather than 
'hard facts'.
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• a re  sm a ll e n ou g h  to  f le x ib ly  re a c t on chan g in g  c ir c u m s ta n ce s  and 

developm ents

• attract h igh-ca lib re sc ien tist who are likely to prefer flat h ierarch ies

• use stock options to align the em ployees' interests with that o f the com pany

A rguab ly  the best p ro o f fo r  the  innova tive  -  and, th e re fo re , com m erc ia l - 

p o ten tia l o f N BFs is th e  fa c t th a t th e ir  'c o m p e t ito rs ',  th e  in cu m b e n t 

pharm aceutica l com pan ies, increasing ly  'ou tsou rce ' the ir R&D activ ities  to them . 

A cco rd ing  to C onso rs  C ap ita l (2002), e stab lished  pha rm aceu tica l com pan ies  

today spend abou t 21%  o f th e ir  revenues on roya lties  paid to NBFs; and th is 

share is expected  to rise even further. Thus, cap turing  an ever-ris ing  share of 

the pha rm aceu tica l va lue  cha in  NBFs c lea rly  have the po ten tia l to p rov ide  

su b s ta n t ia l m o n e ta ry  and n o n -m o n e ta ry  re tu rn s  to  th e ir  s ta k e h o ld e rs  

(entrepreneurs, investors, and general public).

The com m ercia l po ten tia l o f NBFs was firs t recogn ized -  and rea lised  -  in the 

US, w here the foundation  o f Genentech  in 1976 is w ide ly  considered  to present 

the b irthm ark  o f the  com m erc ia l b io tech  industry . G enen tech 's  su ccess  -  it 

turned pro fitab le  a lready  in 1979 and it w ent pub lic in 1980 - is o ften  said to 

have laid the founda tion  stone  fo r the b iotech industry  in severa l ways. The 

su cce ss fu l ou tcom e  o f th e  com p an y 's  in itia l resea rch  p ro je c t show ed  the 

com m ercia l po ten tia l o f recom b inan t DNA techn iques. Furtherm ore , Genentech  

proved two th ings  to w ou ld -be  en trep reneurs. First, th e ir  in te lle ctua l p roperty  

could be m onetized; and second, they could focus on just one com ponen t o f the 

R&D supp ly chain and did not have to en ter the industry as a fu lly -fledged  drug 

com pany. Th is insp ired m any US scien tists to set up th e ir  own b iotech  ventures 

a lre ad y  in th e  e a r ly  1980s, c re a t in g  and m a in ta in in g  th e  US lead  in 

b io techno logy  in the in te rna tiona l com parison  (Senker, 1996). Thus, over the 

next tw o decades, an increas ing  num ber o f US NBFs have tu rned  into h igh ly  

pro fitab le  pub lic o rgan iza tions. They  have brought severa l b lo ckbuste r drugs to 

the m arket each  earn ing  m ore than  $ lB n  a year; and som e have ach ieved  

m arket caps fa r above those  o f estab lished  pharm aceutica l com pan ies. C learly, 

the early  investo rs  in those  ven tu res  cou ld  en joy substan tia l re tu rns on the ir 

investm ents.

W ith a tim e lag o f 10 to 20 years, the apparent success story o f the US biotech 

sector also triggered  s im ila r deve lopm ents in other countries, and particu larly  in 

the UK; And m ore recently, a lso other countries -  such as G erm any -  began to 

recogn ize  the  po ten tia l o f b io te chno logy , and put con s id e rab le  e ffo rts  into 

deve lop ing  th is  se c to r to  m ake up fo r th e ir  la te en try . As a consequence ,
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particu la r ly  in Eu rope  there  was to be observed  a d ram a tic  increase  in the 

num ber o f NBFs over the past decade. For instance, a survey by the Germ an 

Federa l O ffice  fo r S ta tis tics  show s tha t betw een  2000 and 2002 a lone, the 

num ber o f R&D em p loyees and the am ount o f R&D spend ing  by Germ an NBFs 

rose by 42%  and 109%  respective ly , w h ils t the sam e ind ica to rs  fo r large 

pharm aceutica l com pan ies dropped by 10% and 16% respective ly  (S tatistisches 

Bundesam t, 2003). N eve rthe le ss , the US still has a sub s tan tia l lead, and 

countries such as Germ any lag far behind.

J .I I I .2 .b )  C h a lle n g e s  fo r  N B Fs

From  the above it is ev iden t tha t NBFs p rom ise substan tia l benefits  to the ir 

s takeho ld e rs . F low ever, to rea lise  th e ir  po ten tia l, NBFs have to overcom e 

su b s tan tia l ch a lle n g e s , w h ich  are a rg uab ly  g re a te r  than  fo r m ost o th e r 

entrepreneuria l ventures.

To begin w ith, NBFs face the high levels o f risk and uncerta in ty  characteriz ing  

the pha rm aceu tica l drug develop ing process ou tlined  above. Due to both the ir 

sc ien tific  nature  and the strict requ irem ents of d rug-approv ing  bodies, the odds 

are h igh th a t th e ir  t im e- and ca sh -con sum in g  p ro je c ts  n eve r resu lt into 

m arketab le  and pro fitab le  products, even desp ite  the m ost d iligen t R&D efforts. 

In th is context, it is fu rther critica l that m ost NBFs have on ly a lim ited p ipeline of 

projects. Flence, fa ilu re  of one pro ject often th reatens the surv iva l o f the whole 

com pany. Th is  is in con trast to estab lished  pha rm aceu tica l com pan ies, which 

usually  have the re levant financia l resources to make up for the occasional 'flop'. 

Furtherm ore, these financia l resources also enab le estab lished com pan ies to buy 

in sc ien tif ic  and m anageria l expertise  that m ight he lp  p reven t som e pro ject 

fa ilu res. As such, one m ight argue, the lack of resources -  both m onetary and 

non-m onetary -  presents the greatest challenge for NBFs.

W hilst m any entrepreneuria l ventures are likely to su ffe r from  a lack of m onetary 

resources, th is  a spect presents a pa rticu la r cha llenge in case o f NBFs. As was 

outlined before, the financia l resources required to deve lop  a drug are m assive, 

am oun ting  up to $800m . A lthough  m ost NBFs focus  on ly  on certa in , early, 

segm ents o f the pharm aceutica l value chain -  and there fo re  do not incur the full 

costs  fo r deve lop ing  a drug -  they  neve rthe less need substan tia l funds. The 

Boston Consu lting  G roup (BCG, 2001a) ou tlines the financia l requ irem ents for a 

typical pre-IPO  drug-develop ing NBF as follows:
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• €500,000 fo r initial prove o f princip le (pre-/seed phase)

• € 1 .5 -2 .5m for early estab lishm ent o f business (startup/early  stage phase)

• €15-20m  m in im um  before IPO (late stage/expansion phase)

Thus, the financia l requ irem ents o f m ost NBFs are like ly to be even h igher than 

those of other (h igh-tech) ventures.

However, NBFs p re sen t even b igge r cha llenges to th e ir  investo rs  than  m any 

o ther ventu res, m ak ing  it even m ore d ifficu lt fo r them  to obta in  the required 

financia l resources.

The vast m a jo rity  o f NBFs rem a ins w ithou t revenues - let a lone  pro fits  - for 

much longer periods than any o ther type o f en trep reneuria l venture. Referring 

back to the above outlined drug develop ing process, it is not unusual fo r NBFs to 

depend on external fund ing fo r more than 10 years.

A t the sam e tim e, th is  p ro cess  invo lves  m any d iffe ren t s teps  - from  basic 

research over testing and m anufacturing, to m arketing and sa les -  which, in turn 

require a varie ty  o f d iffe ren t sk ills  and capab ilities, o f which 'hard  science ' is just 

one. A rguab ly  equa lly  im portan t fo r th is  purpose is know ledge abou t financia l 

and m anageria l issues as well as m arket- and industry-re la ted  know ledge, such 

as on com petitive and/or com p lem entary  technologies.

Yet, it is un like ly  that those sk ills  and capab ilities are possessed in full by a small 

en trep reneu ria l team , p a rticu la r ly  when tak ing  into accoun t tha t founders  o f 

NBFs are often sc ien tis ts  w ith lim ited com m ercia l experience , at best. Indeed, 

the vast m ajority  o f NBFs are founded  by en trep reneu rs  or as sp in -o ffs  from  

academ ic institu tions, as is ev ident from  the Tab le L-5.

Table L-5: Origins of European NBFs [Ernst & Young (1999)

[Numbers are estimates taken from a graph]

Established by an Entrepreneur ~49%
Academic Spin-Off ~24%
Industrial Spin-Off ~16%
Other ~11%

Moreover, m ost NBFs usua lly  have no - or only very specia lized - tang ib le  assets. 

W hat they  u sua lly  have are  som e b rillian t m inds w ith fa sc ina tin g  ideas and, 

ideally, one or m ore paten ts to pro tect these ideas. But such 'so ft asse ts ' have 

no active m arkets that list th e ir  va lue, and it is usually  im possib le  fo r investors 

to recoup the ir va lue in case a venture fails.
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F inally , as w as ou tlined  above, b io techno logy  is a very com p lica ted  and fast 

develop ing sector. Th is m akes it particu larly  d ifficu lt fo r investors to keep up and 

to re a lis t ica lly  e va lu a te  the po ten tia l o f a N BF 's  p ro jects . Fu rthe rm ore , it 

increases the like lihood of s ign ifican t inform ation  asym m etries  to ex ist between 

entrepreneurs and (potentia l) investors.

Toge the r, th e  above  requ ires  investo rs  to have both a favou rab le  a ttitude  

tow ard s  risk  and the  w illin gness  to take  a long -te rm  pe rspec tive  on th e ir  

investm ents. As such, NBFs are likely to a ttract funds on ly from  a very lim ited 

spectrum  o f th eo re tica lly  ava ilab le  investors. Fu rtherm ore , the ava ilab ility  of 

funding for NBFs a lso strong ly depends on the w ider con text o f the markets.

Flere, Jona than  Le ff and S tew art Flen from  W arburg  P incus sum m arize  the 

d ifficu lties in fund ing b io techno logy from  the investors ' perspective (cited in E&Y, 

2002):

'Biotechnology investing generally appeals to growth investors. The industry 

certainly offers a number of favourable growth characteristics: explosive 

sales potential of new products, high margins, long product life-cycles, and 

intellectual property protection. Simply stated, when biotechnology 

companies succeed, revenues and valuations can grow exponentially. Not 

surprisingly though, value investors tend to steer clear of biotechnology. Few 

companies in the sector have positive cash flows, strong balance sheets, and 

historical track records of operating and financial performance sought by 

classic value investors [...] however, if one defines value investing as the art 

of finding companies whose assets and prospects are significantly 

undervalued, then biotechnology can be a particularly attractive sector to 

seek out value. The challenge of course lies in identifying that value in the 

absence of the usual metrics.... In the absence of traditional valuation 

metrics, the valuation assigned by the capital markets to a given biotech 

company, and hence the terms on which that company can access financing, 

can fluctuate dramatically based on nothing more than the shifting winds of 

the market sentiment and momentum. Periods of unapologetic enthusiasm 

for the entire industry follow long spells of blanket pessimism. In these 

periods, the markets hardly distinguish those companies deploying investor 

capital wisely from those pursuing flawed business models. Moreover, within 

this overall volatile market environment, individual sub-sectors and 

companies within the industry can fall in and out of favour based on 

developments that may or may not accurately reflect their prospects. For 

example, even very young genomics companies were celebrated in 2000 due 

to publicity surrounding the HGP; by contrast, in the mid 1990s, relatively 

mature companies developing monoclonal antibody technology and products 

were essentially written off by investors following a series of setbacks. Also,
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for a single company, a single disappointment can destroy market 

capitalisation in a manner disproportionate to the real impact on intrinsic 

value, leaving the company orphaned by the markets and cut off from further 

financing. The unforgiving way in which investors punish a company whose 

lead programme stumbles is a particularly prominent phenomenon in 

biotechnology, because drug discovery and development carry perhaps the 

longest and most high-risk product development cycle of any industry. Since 

far more products fail than succeed, even the best companies will experience 

unpredictable setbacks on their path to success. All these discontinuities are 

exacerbated by the fundamental challenges involved in assessing intrinsic 

value in biotechnology. In any given company, the critical success factors - 

scientific, medical, regulatory, commercial, financial - are often difficult to 

evaluate for even the most skilled practitioners. Even worse, investors often 

have access to very limited information beyond the public disclosures and 

statements of management.'

J.III.3. Importance of venture capital(ists) for NBFs

The above exp la in s why obta in ing  fund ing is as crucia l as p rob lem atic  fo r m ost 

NBFs. As such, it a lso exp la in s  why those  ventures, during th e ir  deve lopm ent, 

(have to) use a va rie ty  o f d iffe ren t fund ing  sources. Betw een  in cep tion  and 

(idea lly ) IPO , the  fund ing  o f NBFs u sua lly  o ccu rs in seve ra l rounds, w here 

particu larly  in the m idd le stages ventures capita l p lays a dom inant role (adapted 

from  Consors Capita l, 2002):

1. Pre-/seed round (sources: un iversity, governm ent, friends &  fam ily, business 

angel): 'p ro o f o f p rin c ip le ' fo r techno logy , deve lopm en t o f bus iness m odel 

and organizationa l structure

2. Startup round (sources: first venture capita l (VC) synd icate , national): 'p roo f 

o f con cep t' fo r te chn o log y , com p le tion  o f m anagem en t team , bus iness  

developm ent, first research cooperation

3. Early-stage/development round (s o u rc e s :  s e c o n d  V C  s y n d ic a te ,  

in te rn a t io n a l) :  'p r e - c l in ic a l  d e v e lo p m e n t ' o f te c h n o lo g y ,  s e co n d  

a lliance/cooperation  incl. out-licensing o f cand idates

4. Expansion/pre-IPO round (sources: th ird  VC  synd icate, internationa l): 'c lin ic  I 

t r ia ls ' fo r  te ch n o lo g y , c ro s s -b o a rd e r  a llia n ce  to reach  'c r it ic a l m ass ', 

preparation o f IPO

5. IPO round (sou rces: in te r-/n a tio n a l u nderw rite r, pub lic  m arket): fu rthe r 

deve lopm en t o f p roduct cand idates; often som e incom e from  ou t-licensing  

cand idates but often still un-profitab le  overall
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6. Post-IPO/secondary round(s) (sources: pub lic  m arket): a fte r  success fu l 

c lin ica l tr ia ls , po ten tia l in -house  expans ion  o f NBF an d /o r take -ove r o f 

com pany w ith com plem entary/com petitive  technology.

The  im portance  o f ven tu re  cap ita l is a lso dep icted  In tab le  L-6 w ith v iew  to 

European NBFs.

Tab le  L-6: Found ing  sou rce s  fo r  Eu ropean  N B Fs in  1998

(E&Y, 1999; figures are estimates taken from a graph)

S o u rc e  o f  fo u n d in g %  o f  N B F s  th a t  re ce iv e d  fu n d s  fro m  s o u rce
Private equity / venture capital334 54
Government grants 44
Operations / Sales 43
Debts 14
Strateqic alliances 10
Other 9
Follow-on public offerinq 6
Initial public offerinq 4

Thus, w h ils t VCs m ight be im portan t investors fo r severa l types o f (h igh-tech) 

ventures, in hard ly  any o ther industry  they p lay a m ore dom inan t role than in 

b iotechnology. Indeed, the deve lopm ent of the US b io techno logy industry is said 

to have been la rge ly  the ou tcom e o f a m arriage betw een  ventu re  cap ita l and 

un iversity  sc ien tists (Senker, 1996). Furtherm ore, the US b iotech industry is said 

to owe m uch to one particu la r VC, Robert Swanson from  the VC firm  K le iner & 

Perk ins . R e a lis in g  th e  com m erc ia l p o ten tia l o f g e n e t ic  e n g in e e r in g , he 

approached  H erbert Boyer, co -inven to r o f the gene-sp lic ing  process, to launch 

G enentech  -  the firs t com m erc ia l b io techno logy  com pany -  in 1976 (Senker, 

1996). But a lso  coun tr ie s  such as G erm any th a t on ly  recen tly  rea lised  the 

potentia l o f NBFs as d river o f innovation fo r the ir econom ies, have estab lished 

pub lic  p rog ram m es that prov ide pub lic subs id ies on ly  to those  NBFs that first 

m anaged to attract independent VCs.

Thus, it is w ide ly  accepted  that successfu l com m erc ia lisa tion  o f b io techno logy 

has been rese rved  fo r m arkets that fo s te r and support ven tu re  cap ita l (EY,

334 Strictly speaking, venture capital is a subset of private equity and refers to equity investments 
made for the seed, startup, or expansion of a business. Overall, buyout (later stage) investments 
dominate the private equity markets since they involve large investments in older companies. In the 
context of the young biotech industry with its many young and small ventures, however, venture 
capital clearly dominates the private equity investments. Over the past 10 years, for instance, the 
average fraction of venture capital in all private equity investments in biotechnology was about 93% 
(median 96%) globally and 94% (median: 96%) in the U.S. (VE, 2004). Therefore, in the context of 
biotechnology, the terms private equity and venture capital can be used almost interchangeably.
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2002). Th is, in tu rn , c lea rly  m akes an industry  focus on b io techno logy  very 

suitab le for research on venture capital.

W hilst private equ ity /ven ture  capita l (short: venture cap ita l) arguab ly  is vital for 

the deve lopm ent o f m ost new b io techno logy-based  firm s (NBFs) its ava ilab ility  

varies s ign ificantly  - w ith tim e, sectors and regions.335

Arguab ly  m ost im portan tly , the ava ilab ility  o f venture  cap ita l fo r NBFs varies 

with the overall s ituation  in the financia l m arkets. Th is is because VCs depend on 

the financia l m arkets fo r ra is ing the ir funds (usua lly  from  institu tiona l investors 

such as pension funds in the US) and fo r ex iting the ir investm ents via IPO. The 

latter is im portan t fo r all VC  investm ents but particu larly  so for b iotech, where 

m ost ventures require substantia l fund ing often over long periods o f tim e but are 

also prone to fa ilure. Thus, a sm all fraction o f VCs' b iotech portfo lio  has to make 

up fo r m any losses and requ ires an ex it route for the VC to be able to cash in .336 

For th is purpose, it is genera lly  accepted, IPOs are the m ost pro fitab le  ex it route. 

As a consequence, the 'w indow  of opportun ity ' (i.e. the period when the financia l 

m arkets are w illing to invest in pub lic equity) p lays a crucia l role a lso fo r funding 

NBFs w ith private equity.

Th is no tw ithstand ing , financ ia l m arkets are known to be vo la tile  and possib ly  

erratic in the ir a llo ca tion  o f funds. The 'irra tiona l exuberance ' o f these  m arkets 

becam e particu la r ly  ev ident, fo r instance, during the recent 'do t.com ' Bubble, 

and its bursting as docum ented  in Sh iller's book, w ritten just before the co llapse 

o f the h igh-tech secto r (Sh iller, 1998). Som e of the features o f th is Bubble were 

docum ented  in an ea r ly  ch ap te r  o f th is  thes is  (see chap te r E.b). Thus  we 

observed that from  the m id 1990s the aggregate am ount o f private equ ity  raised 

increased d ram atica lly  until 2000, a fte r which po int a s im ila rly  d ram atic  p lunge 

was experienced.

Figure L - l  b e low  illu s tra te s  s im u ltaneous ly  two aspects  o f the  p riva te  equ ity  

industry, im portan t w ith respect to the fund ing o f NBFs. First, it shows that the

335 The figures in this section are based on the Venture Economics (VE) database. Although this 
database is widely considered an authority in the field, one has to take into account that also VE 
does not have information on all private equity deals. Furthermore, many, but not all biotech 
ventures receive private equity. Therefore, it is again important to emphasize that the figures below 
present general trends but do not claim to represent the 'whole picture’ for either the private equity 
or the biotech industry. Furthermore, it should be noted that in contrast to the previous figures, the 
subsequent figures use € amounts instead of $, and they mainly refer to the past decade only.

336 In the case of biotech ventures this will often happen even if the firm has no marketable product 
at the time.
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S ign ifican t reg iona l d iffe ren ces  a lso ex ist w ith respect to the num ber o f NBFs 

receiving financing and the average deal size, as illustrated in F igure L-4 below.

US no. of 
deals

EC no. of 
deals

K&m-isssa GER no. of 
deals

US avg. 
deal size

EC avg. 
deal size

» GER avg. 
deal size

F ig u re  L-4: N um ber o f  b io tech  dea ls  &  ave rage  dea l s ize  [Cm ]  

in  the  US, Europe, and  Germ any (VE, 2004)

At the sam e tim e, the reg iona l d iffe rences  in the p riva te  equ ity  activ ity  are 

m an ifest not on ly  w ith v iew  to the m onetary resources ava ilab le  to NBFs in a 

g iven coun try  but a rguab ly  a lso w ith v iew  to the non-m oneta ry  con tr ibu tions  

they can expect from  the ir investors. Th is is particu larly  ev ident when com paring 

the average  expe rience  o f investo rs  (m easured  by th e ir  p rev ious  num ber o f 

biotech investm ents) in US and Germ an NBFs, as illustrated in Figure L-5 below.

O

6z

500 i - 50

[Year]

No. of firms 
investing in 
US

No. of firms 
investing in 
Germany

* Avg. 
experience 
of investors 
in US
companies

* Avg. 
experience 
of investors 
in German 
companies

F igu re  L-5: A ve rag e  b io tech  expe rien ce  o f  in ves to rs  (avg. no. o f  p re v io u s  b io tech  deals) 

& to ta l n u m be r o f  dea ls  in  the US and  Germ any from  1994 to 2003 (VE, 2004)

The above section  ind ica tes s ign ifican t d iffe rences  in the fund ing  s ituation  for 

NBFs betw een  d iffe ren t reg ions. Those  d iffe rences m ay partly  be exp la ined by 

d iffe ren t s izes o f the reg ions. Flowever, an add itiona l exp lanation  undoubted ly
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lies in the d iffe ren t d eve lopm en t (-stages) o f the b iotech and ventu re  cap ita l 

sectors in those regions, which we outline in the fo llow ing section.

As we will show  in the fo llow ing section, the deve lopm ent o f the Germ an biotech 

se cto r -  and the  ro le  VC s p layed  in th is  con te x t -  is d iffe re n t from  the 

correspond ing  deve lopm ents in the US, and from  other European coun tries  such 

as the UK. Thus, to som e degree we m ust caution the m ore general app licab ility  

o f som e o f the find ings. However, we a lso feel tha t genera l lessons (e.g. with 

respect to the role o f the VC cycle  and its im pact on VC strategy) can be drawn 

for other countries.

J.IV. The biotech sectors in the US, Europe, and Germany

W hilst our main focus is on the deve lopm ent of the b iotech secto r in Germ any, 

we start w ith an overv iew  o f the correspond ing  deve lopm ents in the US and in 

Europe. Th is is because, from  the very beg inn ing of b io techno logy, the US was 

far ahead o f all o ther countries. W ith a tim e lag o f at least ten years, a lso the UK 

started catch ing  up; and, fina lly , over the past 5-8 years, a lso o ther European 

countries -  and here particu la rly  G erm any - began to put s ign ifican t e ffo rts into 

develop ing the ir b iotech sectors.

J.IV.l. The US biotech sector - reaching its 'maturity'

The deve lopm en t o f the US b iotech  industry  started abou t th ree  decades ago; 

but it is argued that, apa rt from  heavy fund ing  o f the sc ience  base, the US 

G overnm ent did very little  to active ly  prom ote the exp lo ita tion  o f b iotechnology. 

A lready  by the late 1970s 11% o f all fede ra lly  funded  R&D in the US was 

d irected tow ards basic b iom ed ica l research; and by 1987, US Federal spend ing 

in th is area in cu rren t p rices was in the range o f $2.7 b illion . The  s ign ifican t 

support o f basic research  resu lted  in a rap id ly  increasing  num ber o f sc ien tis ts  

and in som e path -b reak ing  d iscoveries  in the fie ld (Senker, 1996). A t the sam e 

tim e, a lso the en trep reneu ria l cu ltu re  in the US -  pa rticu la rly  in the academ ic 

in s titu tions  - w as he lp fu l fo r  the deve lopm en t o f the b io tech  industry . US 

u n iv e rs it ie s  t r a d it io n a lly  h a ve  been  ve ry  o p e n -m in d e d  to w a rd s  th e  

com m erc ia lisa t io n  o f s c ie n t if ic  d iscove r ie s . The re  w as a long tra d it io n  o f 

p ro fessors consu lting  fo r the industry. Furtherm ore, m any academ ic institu tions 

- such as the Un ivers ity  o f Californ ia, the Stanford Un iversity, the M assachusetts 

In s titu te  o f T e chn o log y , and the Harvard  U n ive rs ity  - had w e ll-e s tab lished  

techno logy  tra n s fe r  depa rtm en ts. Thus, these  in s titu tions  a lso fun ctioned  as 

in it ia tion  po in ts  fo r the  d eve lopm en t o f c lu ste rs  com pris ing  m any un ive rs ity
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'sp in -o ffs ' as well as p rov iders o f re levant p ro fess iona l se rv ices such as patent 

attorneys, accountants, and investors.

H o w eve r, it is a lso  w id e ly  a c ce p te d  th a t  th e  c o m m e rc ia lis a t io n  o f 

b io techno log ica l d iscoveries  in the US would hard ly have been possib le  w ithout 

venture cap ita l, a 'phenom enon ' that first turned up in the US. The first venture 

capita l fund -  Am erican  Research and D eve lopm ent C orpo ra tion  -  was a lready 

estab lished  shortly  a fte r the end o f world w ar two. Its aim  was to supp ly  risk 

cap ita l to new, sc ience-based  com pan ies; and it a lso functioned  an exam ple, 

insp iring the fo rm ation  o f m any VC firm s across the country. A lready by 1979, 

there  were 250 VC firm s in the US -  but on ly about 12 in the UK and none in 

Germ any. Moreover, as m entioned before, the US b iotech industry is said to owe 

much to one particu la r VC, Robert Swanson from  the VC firm  K le iner & Perkins. 

R ea lis ing  the  com m erc ia l po ten tia l o f g ene tic  en g in ee r in g , he app roached  

H erbe rt Boyer, co - in v en to r  o f the  g ene -sp lic in g  p ro cess , to the launch  o f 

G enen tech  -  the firs t (ven ture  cap ita l backed) b io techno logy  com pany -  was 

founded  in 1976 (Senker, 1996). G enen tech 's  success  -  it tu rned  pro fitab le  

a lready in 1979 and it went pub lic in 1980 - is often said to be responsib le  for 

the b irth  o f the US b io techno logy  industry  in seve ra l ways. The  successfu l 

ou tcom e o f the com pan y 's  in itia l research  p ro jec t show ed  the  com m erc ia l 

potentia l o f recom b inan t DNA techn iques. Furtherm ore, G enentech 's deal with Eli 

L illy  in 1982 p roved  tw o th in g s  to w ou ld -be  en tre p ren eu rs . F irst, th e ir  

in te llectua l p roperty  could be m onetized; and second, they could focus on just 

one com ponen t o f the R&D supp ly  chain and did not have to en ter the industry 

as a drug com pany.

Together, th is  con tribu ted  to a flood of new entrants, predom inantly  un ivers ity  

sp in -o ffs , w h ich  has con tinued  over the  past tw o decades, w ith  com pany  

form ation  having its peak in 1987 with 91 new ly founded ventures. So, a lready 

by 1991 in the US there were approxim ate ly  750 new b io techno logy firms. These 

sm a ll f irm s  crea ted  and m a in ta ined  the US lead in b io te chn o log y  in the 

internationa l com parison  (Senker, 1996). Today, by all m easures, the US biotech 

sector c learly  is m uch m ore m ature than that o f any other nation. One sign of its 

m aturity  is, fo r instance, the fact that the total num ber o f US b iotech ventures 

rem ained re la tive ly  unchanged  over the past five years, w h ils t the num ber o f 

la te -s tage , p r iv a te ly  he ld  NBFs w ith  a s trong  f in an c ia l and te chn o log ica l 

fundam ent is m any tim es h igher than anyw here else. Furtherm ore, the US has 

m ore than ha lf o f all pub lic b iotech ventures; and they are responsib le  for about 

th ree  qua rte rs  o f both revenues and R&D expenses w orldw ide; and one US 

pub lic  NBF, Am gen, has about the sam e m arket cap ita lisa tion  as all European
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pub lic  NBFs com b ined . The  US pub lic  b iotech  ventu res have b rough t severa l 

b lo ckb u s te r d rug s  to the  m a rke t each  ea rn ing  m ore than  $ lb n  a year. 

Furtherm ore, m ore than 190 b iotech  p roducts are approved fo r m arketing  and 

more than 300 b iotech products are in phase III tria ls (com pared to about 100 in 

Europe). Together th is is expected to m ake the US biotech secto r as a whole the 

first to becom e pro fitab le  by 2008 (E&Y, 2004a).

In sum , the successfu l early  deve lopm en t o f the US b io techno logy  industry  is 

said to have been large ly  the ou tcom e of a m arriage betw een ventu re  cap ita l 

and un ive rs ity  sc ien tis ts , in a cu ltu re , wh ich encouraged  a c lose  re la tionsh ip  

betw een  u n iv e rs ity  s c ien ce  and indu stry  and suppo rted  en tre p ren eu rsh ip  

(Senker, 1996).

J.IV.2. The European biotech sector - passing its 'puberty'

W ithin Europe, the first country  try ing to catch up with US was the UK. The rapid 

grow th o f the US b io tech  secto r caused concern in the UK tha t there  a s im ilar 

phenom enon  w as not o ccu rr in g  (Senker, 1991, 1993; FloC, 2003). As a 

consequence , in 1980, the  UK gove rnm en t set up the f irs t  B ritish  b io tech  

com pany, Celltech, wh ich rece ived £12m  backing from  the governm ent and the 

City, and it got p re fe ren tia l access to research sponsored by the UK 's Medical 

Research Counc il (M RC). Fu rtherm ore , in 1981, the S c ience  and Eng ineering  

Research Counc il set up the 'B io techno logy  D irec to ra te ' to en cou rage  m ain ly  

e s tab lish ed  p h a rm a ce u t ica l com p an ie s  to becom e a c t iv e  in the area o f 

biotechnology.

Flowever, the UK governm ent in itia lly  d idn 't increase the fund ing fo r the sector; 

and pub lic  secto r spend ing  on b io techno logy  R&D in cu rren t p rices w as on ly 

about £84m in 1987/8 (Senker, 1996). At the sam e tim e, British un ivers ities and 

academ ics  had a ra th e r  n eg a tiv e  a tt itu d e  tow a rd s  com m erc ia l a c t iv it ie s , 

defend ing th e ir  va lues aga in s t dem ands o f m ateria l p rogress. In th is  context, 

another crucia l p rob lem  w as the lack o f venture capita l in the UK. Thus, during 

the 1980s, hard ly any sm all b iotech firm s were founded in the UK. A study in the 

la te  1980s found  on ly  48 UK b io tech  com pan ie s , w h ich  w ere  new  and 

independent at fo rm ation . By 1993 another survey identified  125. Ye t another 

survey found tha t on ly  abou t one-th ird  o f the founders o f new b io techno logy  

firm s in the UK cam e from  a pub lic secto r research background; over 64 percent 

cam e from  the industry (Senker, 1996).

Th is on ly began to change  in the late 1980s, i.e. w ith a de lay  o f 5-10 years 

com pared to the  US, w ith pub lic  program m es a im ed at increasing  co llabora tive
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research between industry  and univers ities, w h ilst s im u ltaneous ly  public funding 

fo r un ive rs ities  decreased forcing them  to acqu ire  fund ing from  the industry. At 

the sam e tim e, a lso  a risk  cap ita l se cto r began to deve lop . Toge the r, th is  

resu lted in the foundation  o f a num ber of b iotech com pan ies in the late 1980s 

and the early  1990s, and the deve lopm ent o f c luste rs around e lite  un ivers ities 

such as Cam bridge. The UK now is second to the US with respect to the num ber 

o f pub lic  b io tech  com pan ie s  as well as w ith  respect to th e ir  revenues and 

product p ipe lines. W ith a fu rthe r de lay o f at least ano the r five years, s im ila r 

deve lopm ents were to be observed in continenta l Europe. Th is was m ainly due to 

po litica l changes both on an EC level and national levels. Several countries set 

ou t to d eve lop  th e ir  b io tech  secto rs  by bu ild ing  up an in fra s tru c tu re  and 

provid ing substantia l funds.

As a consequence, there  was to be observed a d ram atic  grow th o f the European 

biotech industry  s ince the mid 1990s, as becom es ev iden t from  the com parison 

o f the deve lopm en ts in the European and the US b iotech  sectors from  1998 to 

2003, as illustrated in Tab le L-7 below.

Table L-7: Comparison of the biotech industries in the US and Europe 1998-2003

(E & Y , 2 0 0 4 b )

2 0 03 1 9 98 C h a n g e  9 8 -0 3

U S E u ro p e US E u ro p e U S E u ro p e
P u b lic  co m p a n ie s

R e v e n u e s [ $ b n ] 35,9 7.5 16.7 0.9 115 % 754 %
R & D  e x p e n s e  f$ b n l 13.6 4.2 6.7 0.7 101 % 556 %
N e t lo s s [ $ b n ] 3.2 0.6 1.9 0.4 71 % 58 %
N o. o f  e m p lo y e e s 146,100 32,470 106,000 11,449 38 % 184 %
N o. o f  c o m p a n ie s
P u b lic  c o m p a n ie s 314 96 316 68 -1 % 41 %
P riv a te  c o m p a n ie s 1,159 1,765 995 1,110 16 % 59 %
P u b lic  &  p r iv a te  

c o m p a n ie s
1,473 1,861 1,311 1,178 12 % 58 %

W hilst the above seem s to suggest a true success story o f the European biotech 

sector, it m ust be em phasized  though that the European b iotech sector still falls 

fa r beh ind tha t o f the US on a lm ost all key va riab les  but the tota l num ber of 

com pan ies. For instance, as yet, no European b iotech com pany  has brought a 

se lf-deve loped  p roduct to the m arket; and, overa ll, the  Eu ropean  secto r is 

characterized by a high proportion of early-stage com panies.

In th is con tex t a m ajor prob lem  fo r the European b iotech  secto r over the past 

years was that -  because o f the com parative im m aturity  o f the European biotech 

and (risk -) cap ita l indu stry  - European  NBFs cou ld n 't rep len ish  th e ir  cash 

reserves during the la test 'w indow  of opportun ity ' to the sam e degree as the ir
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US coun terparts . Th is  led to a s ig n ifican t fund ing shortage, as illu stra ted  fo r 

public NBFs in tab le  L-8 below.

Table L-8: Comparison of cash reserves of US and European public NBFs (E&Y, 2004b)

C a sh  re s e rv e s  la s t in g U S  [%  o f p u b lic  N B Fs] E u ro p e  [%  o f p u b lic  N B Fs]
> 5 y rs 38 11
3 -5  y rs 17 21
2-3  y rs 14 23
1-2  y rs 16 22
< 1 yr 15 19

As a consequence , and pa rticu la r ly  because o f the  recen t dow nsw ing  in the 

financia l m arkets, it is expected  that that European sector first has to go through 

some period of conso lidation  and restructuring - before it can fina lly  leave behind 

its 'puberty', and eventua lly  catch up with the m aturity o f the US sector.

J.IV.3. The German biotech sector - suffering from 'growing 

pains'

Particu larly  com pared to the US but also com pared to som e European countries, 

the b iotech secto r in G erm any has lagged far behind. Th is had various reasons, 

some o f which dating back to the 1930s.

As Mom m a and Sharp (1999) describe, h istorica lly , the deve lopm en t o f the life 

sciences in G erm any has been constra ined in num ber o f d iffe ren t ways. To  begin 

w ith, the 'Th ird  R e ich ' had led to a huge loss o f hum an cap ita l due to the 

prosecution  and m urder o f Jew ish  and other 'unw an ted ' sc ien tis t and students. 

A fter world war two, fu rtherm ore , m any young scien tists left G erm any in search 

of better working cond itions, which they m ain ly found in the US. Together, th is 

led to a d ram atic  sho rtage  o f experienced  sc ien tis ts  in G erm any; and in the 

1970s, when b io techno logy  began tak ing  o ff in the US, in G erm any there  were 

on ly som e iso la ted  cen tres  o f exce llen ce  in b io logy (e.g. in severa l M ax-P lank 

Institutes and som e Un iversities).

Furtherm ore, s im ila r to th e ir  UK co lleagues, Germ an pro fessors for a long tim e 

rem ained un in te rested  in com m erc ia lis ing  the ir sc ien tific  find ings. At the sam e 

tim e, h ow ever, a lso  the  G erm an  pha rm aceu tica l industry , once ca lled  the 

'w o r ld 's  pha rm acy ', rem a ined  fo cused  on syn the tic  ch em is try  ra th e r than 

b io log ica l sc iences. As a consequence , there  were hard ly  any co -ope ra tion s  

between pha rm aceu tica l com pan ie s  and un ive rs ities. In th is  con text, a lso the 

Germ an cu lture  o f increm enta l ra ther than radical innovations -  in a corpora te  

rather than an en trep reneu ria l setting - was another obstac le  fo r deve lop ing  a 

national b iotechnology industry.
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F ina lly , and qu ite  im portan tly , there  was a m ass ive susp ic ion  in the Germ an 

pub lic regard ing  genetic  sc ience linked to 'eugen ics '. In the Germ an consensus- 

oriented society, th is clearly  presented a m ajor hurd le fo r the deve lopm ent o f a 

biotech industry.

Th is  som ew ha t changed  in the ea rly  1980s, when the  po ten tia l o f ( 'red ') 

b io techno logy  began to be recogn ised at least in the pha rm aceu tica l industry. 

However, because o f a lack of pub lic acceptance, a scarc ity  in local capab ilities, 

and harsh governm enta l regulations, large Germ an pharm aceutica l and chem ical 

com pan ies increasing ly  began investing abroad (again m ain ly in the US), further 

threaten ing the deve lopm ent of a sound b io-science sector at home.

A larm ed by those deve lopm ents Germ an policy m akers began to search fo r new 

app roaches  to fo s te r  the  b io tech  sector. By 1983, the  Federa l M in is try  fo r 

S c ience  and R esearch  set up an adv iso ry  board fo r  la rge  pub lic  research  

p ro jects , w ith  p a rt icu la r  focus  on b io techno logy . Not m uch la te r an expert 

com m iss io n  fo r  b io te ch n o lo g y  w as e s ta b lish e d  up to d eve lop  a fede ra l 

b io te chno logy  p rog ram m e. O ne o f the early  goa ls, the  doub ling  o f federa l 

expend itu re  in the fie ld , was ach ieved w ith in  5 years in 1990. Th is paved the 

way for som e considerab le im provem ents in the national science base.

Fu rthe rm ore , in 1984 the Pa rliam en t set up the  'E n q ue te  C om m iss ion ' fo r 

b io techno logy , wh ich  inc luded  a broad spectrum  o f s takeho lde rs  and experts 

(from  science, law, theo logy etc.). The partic ipan ts developed recom m endations 

that prov ided the basis fo r a Gene Law, which was passed in 1990. Particu larly  

the am endm ent o f th is  law in 1993 is w ide ly  seen as an im portan t cornerstone 

fo r the d eve lop m en t o f b io techno logy  in G erm any. A t the  sam e tim e, the 

intensified pub lic d iscussion  about b io techno logy resu lted in a sh ift in the public 

a tt itu d e  to w a rd s  th is  se c to r. A lth o u g h  the  o v e ra ll s ce p t ic ism  tow a rd s  

b io techno logy continued , m ore began to realise potentia l benefits, particu larly  in 

the m edical field.

However, a m ajor obstacle  for the deve lopm ent o f a b iotech secto r in Germ any 

rem a ined  the  ab sences  o f ven tu re  cap ita l. In G erm any, com pan ie s  usua lly  

turned to banks for cred it financing, shying away from  equ ity  investm ents -  but 

a lso fo rego ing  the chance  o f rapid expansion  or s ta rting  new cash-consum ing  

ventures. The  concep t o f h igh-risk, h igh-return venture cap ita l was unfam iliar in 

Germ any, and so was the idea of setting up an NBF.

As a con sequ en ce , a cco rd ing  to Mom m a and Sharp  (1999) until 1995, in 

Germ any, there  were still less than 70 dedicated b io techno logy  firm s, o f which 

14% (i.e. abou t n ine com pan ies) were serv ice- or p la tfo rm -techno logy-prov ider,
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businesses w ith lim ited risk but a lso lim ited upside potentia l com pared to drug- 

developing com panies.

By the mid 1990s, G erm any 's  econom y increas ing ly  began to su ffe r from  the 

burden  o f re -u n if ic a t io n  and from  the  con s tan t u n d e r- in v e s tm en t in new 

technolog ies, and unem p loym ent rates reached a h istoric he igh t w ith m ore than 

11%. As a consequence, the Germ an federal governm ent began to rea lise  the 

urgent need for change, and it made b iotechnology one of its key priorities.

Arguab ly  the m ost im portan t step in th is context was in itiated by the Secretary  

of Econom ic A ffa irs, Dr. Juergen  Ruettgers (form erly  Head o f Research w ith the 

pharm aceutica l com pany  Roche). In 1995, he organ ized the so-ca lled  B ioReg io 

com petition . In sp ired  by the ap pa ren t success  o f US b io tech  c lu ste rs , th is  

com petition  a im ed at iden tify ing  severa l com petence cen tres fo r B io techno logy 

in Germ any, and deve lop ing  the ir existing in frastructure and netw orks fu rther to 

achieve 'critica l m ass' o f industry-re levant know-how.

Indeed, the com petition , toge the r w ith its netw ork ing  e ffo rts and the pub lic ity  

genera ted , p rov ided  the  push  th a t fin a lly  s ta rted  the  industry . O u t o f 17 

partic ipating  reg ions the th ree  w inn ing reg ions (Munich, Rh ine land, and Rhine- 

Neckar) received a total o f abou t €80m  in funding, d isbursed from  1997 to 2002. 

Those  funds w ere loca lly  adm in is te red  by p riva te -pub lic  o rgan iza tion s, which 

a lso set up in cuba to rs , o rgan ized  bus iness  p lan com pe tit ion s , o ffe red  seed 

funding and start-up re levant advice.

W h ilst the B ioReg io  Com petition  was m ain ly  ta rgeted  tow ards deve lop ing  the 

requ ired  in frastru c tu re  (c lu ster), both the federa l and the state  governm ents 

add itiona lly  set up various program m es to financia lly  support the foundation  and 

deve lopm ent of ind iv idua l NBFs. As a consequence, w ou ld-be-en trep reneurs and 

NBFs got access to a vast array o f d iffe ren t fund ing sources on both the state 

and federal level.

For instance, on the federa l level im portan t fund ing in stitu tions -  not on ly but 

also for b io techno logy - are the C red it-Institu te  for Reconstruction  (KfW ) and the 

Germ an Bank fo r Equa liza tion  Paym ents (D tA) w ith its subs id ia ry  Techno logy  

Equ ity-Partic ipation  O rgan isation  (tbg); and a key e lem ent o f the Federal 'equity  

for young techno logy com pan ies' (BTU) program m e.
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In the start-up  phase, a NBF can obtain up to €1.5m  from  the tbg .338 However - 

and that is the very characte ristic  o f the BTU program m e - for the NBF to apply 

fo r th is fund ing, it firs t has to find a lead venture  cap ita lis t (VC) provid ing both 

non-financia l and financia l support. The tbg then will m atch the VC 's funds up to 

the am ount m entioned  above. S im u ltaneously , NBFs can obta in  a fu rthe r € lm  

from  anothe r DtA program m e also m atch ing the VC 's investm ent. The lead VC, 

in turn, can get a loan from  the KfW for up to 70% , or a m axim um  of €1.4m , of 

his investm ent, repayab le  w ithin a m axim um  of 10 years. The KfW, furtherm ore, 

guarantees ha lf the loan in case the venture fails.

Furtherm ore, para lle l to the above BTU program m e, there  are severa l b iotech- 

specific p rogram m es that provide considerab le, non-repayab le  subsid ies to NBFs. 

For in stance , p rog ram m es such as B ioFu ture , B ioC hance , and B ioP ro file  all 

intend to encourage and support scientists turn ing entrepreneurs.

The  gove rnm en t's  fund ing  schem es fo r NBFS undoub ted ly  m ade the Germ an 

b io te ch  s e c to r  ve ry  a ttra c t iv e  fo r  v en tu re  c a p ita lis ts ,  re su lt in g  in the  

es tab lishm en t o f m any nationa l venture  cap ita l funds as well as in a m assive 

influx of venture capita l from  other countries.

Together, from  the m id 1990s onwards, th is encouraged  m any scien tists to set 

up th e ir  own ven tu res , and it resu lted  in an u np receden ted  grow th  o f the 

Germ an b iotech industry. For instance, between 1996 and 2001, the num ber of 

Germ an core b iotech com pan ies rose from  about 100 to m ore than 360.

There is no doubt, over the past years, nowhere else has the deve lopm ent o f the 

b iotech secto r been m ore dram atic  than in G erm any -  in both a positive and 

negative  sense. D esp ite  its late start, the  G erm an  m ode l w as c lea rly  very 

successfu l in k ick-starting  the biotech industry. As shown in Tab le  L-9 below, th is 

is m ost obv ious w ith v iew  to the num ber o f new ly created  NBFs. A fter the US, 

G erm any today  has the la rgest num ber o f NBFs w orldw ide . The apparen tly  

successfu l launch o f the Germ an biotech sector caused som e 'jea lousy ' am ongst 

o ther young b io tech  nations, and not ju s t a few  seem  inc lined  to im ita te the 

Germ an approach.

338 Before the start-up stage, in the pre-/seed stage, a NBF can obtain up to €150.000 from the tbg 
for developing its business concept and organizational structure to a stage when it should be able to 
attract the first funding from VCs. For this purpose the tbg requires the venture to have a 'mentor' 
providing support in form of management and industry knowledge for about six months. 
Simultaneously, a NBF can obtain up to €250.000 from another DtA programme. In addition there 
are also some other DtA soft-loan schemes for later stages, bringing the total amount of possible 
government backing to more than €7m per venture.
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Table L-9: Overview over the German biotech sector from 1998 to 2003

( s o u r c e : E & Y , v a rio u s  re p o rts)

G e rm a n y 1 9 9 8 1999 2 0 0 0 2 0 01 2 0 0 2 2 0 03
N o. o f  p u b lic  co m p a n ie s 12 12 12 11
N o. o f  a ll co m p a n ie s 222 279 332 365 360 350
R e v e n u e s  T C b n l 0.4 0.5 0.8 1.1 1.0 1.0
R & D  e x p e n s e  [Cbn] 0.2 0.3 0.7 1.2 1.1 1.0
N o. o f  e m p lo y e e s 5,650 8,124 10,673 14,408 13,400 11,535

However, it is obvious, the Germ an sector is still very im m ature. Most o f Germ an 

NBFs -  and even the pub lic ones - hard ly play a role on the in ternationa l scene. 

There are on ly 11 pub lic NBFs in Germ any com pared to 43 in the UK, and more 

than 300 in the US. Am ongst the top  10 European NBFs, there  is not a s ing le 

Germ an one. S im ila rly , com paring  the m arket caps o f European  pub lic  NBFs, 

Germ any is on ly on the fifth  position, behind, the UK, Sw itzerland, Ire land, and 

the Netherlands. A lso, the  p roduct p ipe line  of Germ an pub lic  NBFs in 2003 is 

much less m ature than that o f severa l o ther European countries, as illustrated in 

Tab le L-10 below.

Table L-IO: Comparison of the pipeline of European public NBFs in 2003 (E & Y , 2 0 0 4 b )

C o u n try P re -c lin ic C lin ic  I C lin ic  II C lin ic  III T o ta l
T o ta l 147 82 95 68 392
UK 50 37 46 27 160
S w itz e r la n d 33 8 14 20 75
F ra n ce 15 12 8 1 36
S w e d e n 13 7 8 1 29
D e n m a rk 10 7 7 4 28
G e rm a n y 8 3 2 2 15

Overa ll, and p a rticu la r ly  w hen com pared  to the US and the UK, the  b iotech 

secto r in G erm any is c lea rly  characte rized  by an ex trem ely  h igh proportion  of 

small NBFs, as illustrated in Tab le  L - l l  below.

Table L - l l :  Size distribution of German NBFs in 2003 (E & Y , 2 0 0 3 b )

N u m b e r  o f  e m p lo y e e s  p e r  N B F %  o f  G e rm a n  N B F s  in  2 0 0 3

1-1 0 44
1 1 -3 0 33
3 1 -5 0 10
5 1 -1 0 0 9
1 0 1 -3 0 0 3
< 30 1 1

In th is context, ano the r cha ra cte ris t ic  o f the m ajority  o f Germ an NBFs is that 

they are still in a very early  deve lopm ent stage, as can be seen from  Tab le  L-12 

below.
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Table L-12: Stage distribution of German NBFs in 2003 (E&Y 2003b)

D e v e lo p m e n t  s ta g e %  o f G e rm a n  N B F s  in 2 0 0 3
S ta r t-u p , b e fo re  f ir s t  rou n d 28
A fte r  1 s t ro u n d 37
A fte r  2 n d  ro u n d  ( in cl. IP O ) 35

More than tw o th ird s  o f all G erm an NBFs did not ye t go th rough  a second 

financing  round, and m ore than a qua rte r not even th rough  a firs t financing  

round. Th is  seem s p a rticu la r ly  crit ica l when tak ing  into accoun t the recent 

dow nturn  in the fin an c ia l m arke ts ' sen tim en t fo r the b io tech  secto r that hit 

G erm any pa rticu la r ly  hard. Not on ly  did the overa ll cap ita l ava ilab le  fo r the 

sector and the num ber of deals p lum m ets but also the investors ' w illingness to 

finance early  stage NBFs, as illustrated in Figure L-6 below.

□ Round 3 and 
later

ei Round 2 

® Round 1

Figure L-6: Number of investments in round 1, 2, and later in German NBFs 1994-2003

(VE, 2004)

As a con sequ en ce , the re  deve loped  a bu ild  up p a rt icu la r ly  o f ea rly  stage 

com pan ies that soon require e ither a first or a second round but that are unlikely 

to rece ive the funds un less a d rastic  change occu rs in the financia l m arkets. 

There fore , the Germ an b iotech secto r cu rren tly  is characte rized  by dow nsizing  

and cost cu tting , lead ing to the second consecu tive  year o f shrink ing. A lso, to 

survive, a num ber o f NBFs have changed the ir business model from  an exclusive 

focus on the h igh -risk /re tu rn  drug deve lopm en t to a partia l focus  on low- 

risk/retu rn  serv ice  p rov ision  that prom ises at least som e -  a lbe it sm all -  early 

revenues. M oreover, it is assum ed that m any sm a lle r com pan ies  that o ffic ia lly  

are still a c tive  m igh t actua lly  be in a sta te  o f h ibernation  - from  which they 

m ight not wake up anym ore.

In sum , the deve lopm en t o f the G erm any b io tech  secto r both benefited  and 

su ffe red  s ig n ifican tly  from  the para lle l deve lopm en ts  on the g loba l m arkets.

80
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In itia ted  by governm en ta l suppo rt program m es, the s ig n ifican t g row th  o f the 

Germ an b io tech  secto r was fu rthe r pushed by a s im u ltaneous upsw ing in the 

g loba l m a rke ts ' sen t im e n t fo r  h igh -tech  ven tu res  in genera l and NBFs in 

particular. But the dow nsw ing in the global m arkets' occurred at a tim e when the 

Germ an biotech secto r was still in its infancy, characterized by a large num ber of 

early-stage NBFs that are v ita lly  dependent on external funding.

Together w ith the  now em pty  pub lic  pockets, th is m ade the b io tech  secto r in 

Germ any feel the g lobal prob lem s m uch m ore than in any o ther country. And it 

rem ains to be seen w hether and when the Germ an b iotech  secto r will m ake it 

through its 'in fancy'.
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J.V. Tables Chapter C

Table C -l: Overview over the most common 'VC-differentlators' used in the previous literature that might serve as proxies for VCs' 'knowledge'

V C  'd if fe re n t ia to r ' (X) O p e ra t io n a liz a t io n A u th o rs
F o cu s  o f  s tu d y  - 

fo r  d e ta ils , s e e  lit. 
re v ie w , se c tio n :

K ey  co n c lu s io n  re g a rd in g  
im p a c t  o f  V C  'd if fe re n t ia to r '

(X)

S u ita b ility  o f  
p ro x y  / m e th o d

A g e  / y e a rs  o f  a c t iv ity
Age in years since 
foundation Sorenson & Stuart (2001) Ex ante: Originating X can be related to origination -/ +

Sapienza et al. (1996) Ex ante: Monitoring / 
Supporting

X can be related to monitoring / 
supporting - / +

Bottazzi et al. (2004) Ex ante: Monitoring / 
Supporting

X can be related to monitoring / 
supporting -/ +

Gompers (1996) Ex ante: Exitinq X can be related to exitinq -/ +
Maniqart et al. (2002) Ex post: Performance X can be related to performance
Barry et al. (1990) Ex post: Performance X can be related to performance
Hochberg et al. (2004) Ex post: Performance X can be related to performance -/ +

Age relative to peers Kaplan et al. (2004) Ex ante: Contracting X can be related to contracting
Lerner ( 1994) Ex ante: Syndicating X can be related to syndication -/ +
Lerner (1995) Ex ante: Exitinq X can be related to exitinq -/ +

Years of operating in 
industry of focal venture Sapienza et al. (1996) Ex ante: Monitoring / 

Supporting
X can be related to monitoring / 
supporting -/ +

Bottazzi et al. (2004) Ex ante: Monitoring / 
Supporting

X can be related to monitoring / 
supporting - / +

F u n d s  u n d e r  
m a n a g e m e n t  / 
in v e s te d

Funds under management Bygrave (1987, 1988) Ex ante: Syndicating X can be related to syndication -/ +

Barry et al. (1990) Ex post: Performance X can be un-related to 
performance

Kaplan & Schoar (2003) Ex post: Performance X can be related to performance -/ +
Funds under management 
relative to peers Lerner (1994) Ex ante: Syndicating X can be related to syndication

Lerner (1995) Ex ante: Exitinq X can be related to exitinq - /  +
Kaplan et al. (2004) Ex ante: Contracting X can be related to contracting

Cumulative funds invested Gulati & Hiqqins (2003) Ex post: Performance X can be related to performance - / +
Hochberg et al. (2004) Ex post: Performance X can be related to performance -/+
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(continued) Table C-l: Overview over the most common 'VC-differentiators' used in the previous literature that might serve as proxies for VCs' 'knowledge'

V C  'd iffe re n t ia to r ' (X) O p e ra t io n a liz a t io n A u th o rs
F o cu s  o f  s tu d y  - 

fo r  d e ta ils , se e  lit. 
re v ie w , s e c t io n :

K e y  c o n c lu s io n  re g a rd in g  
im p a c t  o f  V C  'd if fe re n t ia to r '

(X)

S u ita b ility  o f  
p ro x y  / m e th o d

No. of previous funds 
raised Kaplan & Schoar (2003) Ex post: Performance X can be related to VC 

performance + / -

R e p u ta tio n  / n e tw o rk  
ch a ra c te r is t ic s

Entrepreneurs' assessment 
of (lead) VC's 'network 
resources' and 'industry 
reputation'

Hsu (2003) Ex ante: Originating X can be related to origination -/-

Degree score in biotech 
patent citation network 
('technological 
prominence')

Stuart et al. (1999) Ex post: Performance X can be un-related to 
performance - / +

Degree score in biotech 
deal network ('commercial 
prominence')

Stuart et al. (1999) Ex post: Performance X can be related to performance -/ +

Degree, closeness, and 
betweenness in VC network Hochberg et al. (2004) Ex post: Performance X can be related to performance

H um a n  ca p ita l

(Avg.) individual 
investment manager's 
'business experience' or 
'science education'

Bottazzi et al. (2004) Ex ante: Monitoring / 
Supporting

X can be related to monitoring / 
supporting + / -

(Avg.) investment 
managers''VC industry 
experience'

Bottazzi et al. (2004) Ex ante: Monitoring / 
Supporting

X can be related to monitoring / 
supporting -/ +

Entrepreneurs' assessment 
of strategic advise' 
obtained from VC

Busenitz et al. (2004) Ex ante: Monitoring / 
Supporting

X can be related to monitoring / 
supporting -/ -

% management's 
educational background in 
science/humanities 
('general human capital')

Dimov & Shepherd (2004) Ex post: Performance X can be related to performance

% management's educat. 
or professional background 
in business/ law/finance 
('specific human capital')

Dimov & Shepherd (2004) Ex post: Performance X can be related to performance
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(continued) Table C-l: Overview over the most common 'VC-differentiators' used in the previous literature that might serve as proxies for VCs' 'knowledge'

V C  'd if fe re n t ia to r ' (X) O p e ra t io n a liz a t io n A u th o rs
F o cu s  o f  s tu d y  - 

fo r  d e ta ils , s e e  lit. 
re v ie w , s e c t io n :

K e y  c o n c lu s io n  re g a rd in g  
im p a c t o f  V C  'd iffe re n t ia to r '

(X)

S u ita b ility  o f  
p ro x y  / m e th o d

IP O  tra c k  re co rd Portfolio ventures that went Barry et al. (1990) Ex post: Performance X can be related to performance -/  -
public Lanqe et al. (2001) Ex post: Performance X can be related to performance
Relative IPO success rate In 
portfolio of Internet 
ventures

Chang (2004) Ex post: Performance X can be related to performance -/  +

Relative IPO success 
compared to peers Hsu (2004) Ex post: Performance X can be related to performance - / +

N u m b e r  / ty p e  o f  
p re v io u s  in v e s tm e n ts

No. of previous ventures 
invested In overall Sorenson & Stuart (2001) Ex ante: Originating X can be related to origination + / -
No. of previous ventures 
invested in same industry 
as focal venture

Sorenson & Stuart (2001) Ex ante: Originating X can be related to origination + / -

No. of previous invest-
ments in focal venture's 
industry (dummy)

Hsu (2003) Ex ante: Originating X can be related to origination + / -

Proportion and no. of 
investments in high-/low- 
tech ventures

Bygrave (1987, 1988) Ex ante: Syndicating X can be related to syndication + / -

No. of previous 
Investments in biotech Lerner (1994) Ex ante: Syndicating X can be related to syndication + / -
No. of previous 
Investments overall Hopp & Rieder (2004) Ex ante: Syndicating X can be related to syndication + / -
Self-stated preference for 
venture industry and stage

Lockett & Wright (1999, 
2001) Ex ante: Syndicating X can be related to syndication -/  -
Maniqart et al. (2004) Ex ante: Syndicating X can be related to syndication

Familiarity with US 
investments (dummy) Kaplan et al. (2004) Ex ante: Contracting X can be related to contracting

No. of seats hold on the 
board of different ventures Stein & Bygrave (1990) Ex post: Performance X can be related to performance -/  -
No. of previous invest-
ments in Internet ventures Chang (2004) Ex post: Performance X can be un-related to 

performance + / -
No. of previous rounds 
participated in Hochberg et al. (2004) Ex post: Performance X can be related to performance + /-
No. of previous ventures 
Invested in Hochberg et al. (2004) Ex post: Performance X can be related to performance + / -
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J.VI. Tables Chapter F

Table F-l: Findings from empirical key studies on syndication

A u tho r(s) A s p e c ts
Bygrave
(1987,
1988)

Data source Venture Economics database
Period 1966-1982
Country US
VCs 464 VCs; categorized according to size (funds under management), investment preference (high-low-innovation ventures) and absolute number 

of previous investments
Ventures 1,501 ventures; only first rounds, early- and later stages, various high-/low-tech industries
Main
findings

No difference in syndication behaviour of large and small VCs; but more syndication in case of riskier (high innovation, high-tech, or early- 
stage) investments - even so deal sizes are smaller

Conclusion Primary motive for syndication is sharing of knowledge rather than spreading of financial risk; VCs gain access to networks by having 
knowledge that other firms need

Lerner
(1994)

Data source Venture Economics database
Period 1978-1989
Country Not specified but presumably mainly US data
VCs Number not specified; categorized for first round analysis by relative size (% of total committed capital In year) and age; and for later round 

analysis additionally by no. of previous biotech investments
Ventures 651 investment rounds in 271 privately held biotech ventures
Main
findings

In first rounds, VCs syndicate significantly more often with VCs of similar slze/age (but unclear whether similar large/high or similar small/low 
size/age); older/larger VCs and VCs specializing in (risky) start-up ventures seem to syndicate less (but not significantly). In later rounds VCs 
also syndicate with VCs of different size/age; and VCs in later rounds are, on average, less established than in first rounds

Conclusion Primary motive for syndication is gathering additional knowledge for pre-investment decision-making
Lockett & 
Wright 
(1999, 
2001)

Data source Questionnaire-based survey of VCs
Period Not specified
Country UK
VCs Ca. 60 VCs; categorized by self-stated industry-/financing-stage expertise (Likert scale) and/or minimum investment size preference
Ventures Not specified, but from several industries and in various stages
Main
findings

VCs rate finance-related motives as more important for syndication than knowledge-related motives; but VCs with smaller minimum investment 
preferences regard both kinds of motives as more important than VCs with larger min. investment preferences. Syndicate partner selection is 
driven mainly by past interaction, reputation, and investment style - but less by finance- or knowledge-related motives. Competition in VC 
market (low level of funds available to VCs) is negatively related to syndication.

Conclusion Primary motive for syndication is need to spread financial risk (portfolio diversification) and to gain additional financial resources; although, in 
some cases, knowledge related motives might be relevant, too.
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(continued) Table F -l: Findings from empirical key studies on syndication

A u th o r(s) A s p e c ts
Sorenson 
& Stuart 
(2001)

Data source Venture Economics database
Period 1986-1998
Country Not specified but presumably mainly US data
VCs 1.025 VCs; categorized according to experience (previous no. of investments overall and/or in industry of focal venture) and various network 

position characteristics (affiliation, centrality etc.)
Ventures 7,590 ventures; not further specified
Main
findings

VCs are more likely to invest in 'distant' ventures (in terms of geographical distance and/or industry distance) the more overall (but not 
industry) experience they have. This, however, seems to be moderated mainly by the fact that more experienced VCs, over time, develop 
stronger network-ties

Conclusion Syndication is a means to extend the investment reach of VCs, and it is moderated by VCs' experience
Brander et 
al.
(2002)

Data source Surveys (by Macdonald & Associates)
Period 1992-1997
Country Canada
VCs 114 Canadian VCs; not further specified/categorized
Ventures 2,889 ventures from various industries
Main
findinqs

Annual return for VCs is significantly higher for syndicated than for unsyndicated investments (35-39% vs. 15-20%)

Conclusion Primary motive for syndication is post-investment 'value-adding' and not so much pre-investment decision-makinq
Hopp &
Rieder
(2004)

Data source Unspecified
Period Unspecified
Country Germany
VCs 812 VC; categorized according to number of previous investments overall (as a basis to categorize VCs in groups one time investor' (1 

investment), 'very small VC' (2-3 inv.), 'small VC' (4-6 inv.), 'lower middle field VC' (7-10 inv.), 'upper middle field VC' (11-20 inv.), 'large VC' 
(21-50 inv.), and 'very larqe VC' (> 50 inv.)

Ventures 1,962 venture
Main
findinqs

More experienced VCs have lower syndication ratios

Conclusion Knowledge-related factors can play an important role as motives for syndication
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(continued) Table F -l: Findings from empirical key studies on syndication

A u tho r(s) A s p e c ts

Manigart et Data source Survey of European VCs
al. Period Survey in 2001; but investments may come from unspecified period
(2004) Country Europe (Belqium, France, Germany, The Netherlands, Sweden, UK)

VCs 317 VCs, cateqorized according to self-stated investment-stage (early/late) preference and industry specialization
Ventures Not specified
Main
findings

For both early- and later-stage VCs, risk sharing, portfolio diversification, and access to larger deals are more important than selection and 
monitoring of deals; but value adding is not a significantly important motive for any VC. VCs' industry specialization only is significantly 
(neqatively) related to the deal-selection motive for syndication, but not to any other motive for syndication

Conclusion For European VCs, primary motive for syndication is risk sharing, portfolio diversification, and access to larger deals

Valliere & Data source Informal interviews with VCs
Peterson Period 1998-2001
(2004) Country US and Canada

VCs 57 US and Canadian VCS that invested in early-staqe, hiqh-tech ventures durinq the boom period 1998-2001
Ventures Early-staqe, hiqh-tech ventures
Main
findings

Important motive for syndication is sharing of due-diligence efforts, and syndication appears to be more common in case of smaller investments 
where it is more difficult to amortize due-diligence costs.

Conclusion Primary motive for syndication is gaining additional knowledge to reduce costs of pre-investment decision making
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Table F-3: Hypotheses 1 - Descriptive statistics

Shown are the summary statistics and correlations for the analyses of Hypotheses 1, as well as the results from a t-test comparing the average values of the variables used in the 
analyses for syndicated and unsyndicated Investments ('***': p<0.01; p<0.05; p<0.1).

P a n e l A: All Investments (9,560)

P a n e l  A :  A l l  I n v e s t m e n t s  ( N = 9 5 6 0 ) D e s c r i p t i v e  s t a t is t ic s t - t e s t
u n - /s y n dM e a n S E M e d S D M in . M a x . S u m

DV S y n d i c a t e d  d e a l  d u m m y  ( 1 = y e s ) 0.86 0.00 1.00 0.35 0.00 1.00 8,194
C o n t e x t  c o n t r o ls %  c h a n q e  p .a .  in  V C s  i n v e s t i n g  v e n t u r e  c a p i t a l 112.08 0.24 112.26 23.27 81.83 149.00

%  c h a n g e  p .a .  in  v e n t u r e s  r e c e i v i n g  b i o t e c h  v e n t u r e  c a p i t a l 115.59 0.29 106.67 28.69 81.47 350.00 **

%  c h a n g e  p .a .  in  t o t a l  v e n t u r e  c a p i t a l  r a i s e d 122.44 0.63 117.98 61.83 6.10 1,641.73
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  ( 1 = y e s ) 0.35 0.00 0.00 0.48 0.00 1.00 3,312

V C  c o n t r o ls V C  t r u e  p r iv a t e  e q u i t y  i n v e s t o r  d u m m y  ( 1 = y e s ) 0.71 0.00 1.00 0.45 0.00 1.00 6,810 ***

V C  f r o m  U S  d u m m y  ( 1 = y e s ) 0.86 0.00 1.00 0.35 0.00 1.00 8,176
V C  %  p r e v .  s y n d i c a t e d  b i o t e c h  d e a ls 74.83 0.34 87.88 33.41 0.00 100.00 ***

F i n a n c e  c o n t r o ls D e a l  s iz e  ( $ M io ) 9.30 0.13 4.91 12.82 0.01 150.00 ***

R a t io  d e a l  s iz e  t o  a v g .  p r e v .  i n v e s t m e n t  s iz e  in  b io t e c h 10.35 0.23 5.43 22.14 0.00 960.00 ***
V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  i n v e s t m e n t  d u m m y  ( 1 = y e s ) 0.21 0.00 0.00 0.41 0.00 1.00 2,041 *** j

V e n t u r e  s t a r t - u p / s e e d / e a r l y - s t a q e  d u m m y  ( 1 = y e s ) 0.55 0.01 1.00 0.50 0.00 1.00 5,289 **
1 s t  i n v e s t m e n t  b y  V C  in  v e n t u r e  d u m m y  ( 1 = y e s ) 0.50 0.01 1.00 0.50 0.00 1.00 4,814 ***
V C  a n d  c o m p a n y  f r o m  d i f f e r e n t  n a t i o n  d u m m y  ( 1 = y e s ) 0.12 0.00 0.00 0.33 0.00 1.00 1,178

V C  k n o w le d g e V C  a g e  ’e x p e r i e n c e ’ 11.82 0.12 9.00 11.43 0.10 131.00
N o n - b i o t e c h  e x p e r i e n c e 136.81 2.28 49.00 222.99 0.00 2,041.00
T o t a l  n o n - /b i o t e c h  e x p e r i e n c e 160.57 2.55 62.00 249.47 1.00 2,207.00 *

B io t e c h  e x p e r t i s e 23.76 0.43 9.00 41.60 0.00 378.00
B i o t e c h - s t a g e  e x p e r t is e 5.79 0.11 2.00 10.45 0.00 121.00

P a n e l  A :  A l l  I n v e s t m e n t s  ( N = 9 5 6 0 ) C o r r e la t i o n s
1 2 3 4 5 6 7 8 9 1 0 11 12 1 3 1 4 1 5 1 6 1 7 1 8 1 9

DV S y n d i c a t e d  d e a l  d u m m y  ( 1 = y e s ) 1 1.000
C o n t e x t  c o n t r o ls %  c h a n q e  p .a .  in  V C s  in v e s t i n g  v e n t u r e  c a p i t a l 2 0.003 1.000

%  c h a n q e  p .a .  in  v e n t u r e s  r e c e i v i n g  b i o t e c h  v e n t u r e  c a p i t a l 3 0.024 0.534 1.000
%  c h a n q e  p .a .  in  t o t a l  v e n t u r e  c a p i t a l  r a i s e d 4 -0.006 0.768 0.535 1.000
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  ( 1 = y e s ) 5 0.011 0.757 0.339 0.564 1.000

V C  c o n t r o l s V C  t r u e  p r iv a t e  e q u i t y  i n v e s t o r  d u m m y  ( 1 = y e s ) 6 -0.030 -0.013 -0.024 0.009 -0.022 1.000
V C  f r o m  U S  d u m m y  ( 1 = y e s ) 7 0.002 -0.009 0.001 0.076 -0.082 0.018 1.000
V C  %  p r e v .  s y n d i c a t e d  b i o t e c h  d e a ls 8 0.134 -0.069 -0.122 -0.053 -0.042 0.081 0.129 1.000

F i n a n c e  c o n t r o ls D e a l  s iz e  ( $ M io ) 9 0.233 0.038 0.033 -0.070 0.146 -0.051 -0.128 0.054 1.000
R a t io  d e a l  s iz e  t o  a v g .  p r e v .  i n v e s t m e n t  s iz e  in  b io t e c h 1 0 0.148 0.053 0.055 0.033 0.054 -0.043 -0.031 -0.028 0.371 1.000

V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  i n v e s t m e n t  d u m m y  ( 1 = y e s ) 11 -0.101 0.006 0.064 0.008 0.006 -0.007 -0.106 -0.180 -0.137 -0.079 1.000
V e n t u r e  s t a r t - u p / s e e d / e a r l y - s t a q e  d u m m y  ( 1 = y e s ) 12 0.020 -0.065 0.015 0.009 -0.137 0.029 0.098 -0.039 -0.227 -0.076 0.276 1.000
1 s t  i n v e s t m e n t  b y  V C  in  v e n t u r e  d u m m y  ( 1 = y e s ) 1 3 0.041 0.022 0.065 0.003 0.035 -0.124 -0.154 -0.242 0.091 0.063 0.517 0.148 1.000
V C  a n d  c o m p a n y  f r o m  d i f f e r e n t  n a t i o n  d u m m y  ( 1 = y e s ) 1 4 0.008 0.017 0.002 -0.041 0.075 -0.042 -0.465 -0.029 0.104 0.008 0.031 -0.086 0.114 1.000

V C  k n o w le d g e V C  a g e  ’e x p e r i e n c e ’ 1 5 0.026 0.088 -0.015 0.037 0.135 -0.050 0.003 0.117 0.096 0.043 -0.052 -0.062 -0.052 0.032 1.000
N o n - b i o t e c h  e x p e r ie n c e 1 6 -0.011 0.027 -0.040 0.013 0.044 0.035 0.152 0.145 0.092 0.007 -0.085 -0.074 -0.120 -0.061 0.318 1.000
T o t a l  n o n - /b i o t e c h  e x p e r i e n c e 1 7 -0.017 0.031 -0.045 0.010 0.052 0.054 0.158 0.151 0.094 0.004 -0.089 -0.081 -0.136 -0.060 0.316 0.991 1.000
B io t e c h  e x p e r t is e 18 -0.047 0.037 -0.055 -0.012 0.076 0.137 0.129 0.124 0.072 -0.011 -0.083 -0.092 -0.171 -0.031 0.189 0.581 0.686 1.000
B i o t e c h - s t a g e  e x p e r t i s e 19 -0.032 -0.001 -0.073 -0.036 0.032 0.131 0.097 0.127 0.041 -0.025 -0.036 0.133 -0.122 -0.016 0.181 0.500 0.588 0.843 1.000
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(continued) Table F-3: Hypotheses 1 - Descriptive statistics

Shown are the summary statistics and correlations for the analyses of Hypotheses 1, as well as the results from a t-test comparing the average values of the variables used in the 
analyses for syndicated and unsyndicated Investments ('***': p<0.01; p<0.05; p<0.1).

P a n e l A: All investments (9,560)

P a n e l  A :  A l l  I n v e s t m e n t s  ( N = 9 5 6 0 ) D e s c r i p t i v e  s t a t i s t ic s t - t e s t
u n - /s y n dM e a n S E M e d S D M in . M a x . S u m

DV S y n d i c a t e d  d e a l  d u m m y  ( 1 = y e s ) 0.86 0.00 1.00 0.35 0.00 1.00 8,194
C o n t e x t  c o n t r o ls %  c h a n g e  p .a .  in  V C s  in v e s t in g  v e n t u r e  c a p i ta l 112.08 0.24 112.26 23.27 81.83 149.00

%  c h a n g e  p .a .  in  v e n t u r e s  r e c e iv in g  b io t e c h  v e n t u r e  c a p i t a l 115.59 0.29 106.67 28.69 81.47 350.00 **
%  c h a n g e  p .a .  in  t o t a l  v e n t u r e  c a p i t a l  r a is e d 122.44 0.63 117.98 61.83 6.10 1,641.73
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  ( 1 = y e s ) 0.35 0.00 0.00 0.48 0.00 1.00 3,312

V C  c o n t r o ls V C  t r u e  p r iv a t e  e q u i t y  i n v e s t o r  d u m m y  ( 1 = y e s ) 0.71 0.00 1.00 0.45 0.00 1.00 6,810 ***
V C  f r o m  U S  d u m m y  (1 = y e s ) 0.86 0.00 1.00 0.35 0.00 1.00 8,176
V C  %  p r e v .  s y n d ic a t e d  b io t e c h  d e a ls 74.83 0.34 87.88 33.41 0.00 100.00 ***

F i n a n c e  c o n t r o ls D e a l  s iz e  ($ M io ) 9.30 0.13 4.91 12.82 0.01 150.00 ***
R a t io  d e a l  s iz e  t o  a v g .  p r e v .  i n v e s t m e n t  s iz e  in  b io t e c h 10.35 0.23 5.43 22.14 0.00 960.00 ***

V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  in v e s t m e n t  d u m m y  (1 = y e s ) 0.21 0.00 0.00 0.41 0.00 1.00 2,041 ***
V e n t u r e  s t a r t - u p / s e e d / e a r l y - s t a g e  d u m m y  ( 1 = y e s ) 0.55 0.01 1.00 0.50 0.00 1.00 5,289 **
1 s t  i n v e s t m e n t  b y  V C  in  v e n t u r e  d u m m y  ( 1 = y e s ) 0.50 0.01 1.00 0.50 0.00 1.00 4,814 ...
V C  a n d  c o m p a n y  f r o m  d i f f e r e n t  n a t io n  d u m m y  ( 1 = y e s ) 0.12 0.00 0.00 0.33 0.00 1.00 1,178

V C  k n o w le d g e V C  a q e  'e x p e r ie n c e ' 11.82 0.12 9.00 11.43 0.10 131.00 ***
N o n - b i o t e c h  e x p e r ie n c e 136.81 2.28 49.00 222.99 0.00 2,041.00
T o t a l  n o n - /b i o t e c h  e x p e r ie n c e 160.57 2.55 62.00 249.47 1.00 2,207.00 •
B io t e c h  e x p e r t is e 23.76 0.43 9.00 41.60 0.00 378.00
B i o t e c h - s t a g e  e x p e r t is e 5.79 0.11 2.00 10.45 0.00 121.00 ***

P a n e l  A :  A l l  I n v e s t m e n t s  ( N = 9 5 6 0 ) C o r r e la t i o n s
1 2 3 4 5 6 7 8 9 1 0 11 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9

DV S y n d i c a t e d  d e a l  d u m m y  (1 = y e s ) 1 1.000
C o n t e x t  c o n t r o ls %  c h a n g e  p .a .  in  V C s  in v e s t in g  v e n t u r e  c a p i ta l 2 0.003 1.000

%  c h a n g e  p .a .  in  v e n t u r e s  r e c e iv in g  b io t e c h  v e n t u r e  c a p i t a l 3 0.024 0.534 1.000
%  c h a n g e  p .a .  in  t o t a l  v e n t u r e  c a p i t a l  r a is e d 4 -0.006 0.768 0.535 1.000
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  (1 = y e s ) 5 0.011 0.757 0.339 0.564 1.000

V C  c o n t r o ls V C  t r u e  p r iv a t e  e q u i t y  in v e s t o r  d u m m y  (1 = y e s ) 6 -0.030 -0.013 -0.024 0.009 -0.022 1.000
V C  f r o m  U S  d u m m y  ( 1 = y e s ) 7 0.002 -0.009 0.001 0.076 -0.082 0.018 1.000
V C  %  p r e v .  s y n d ic a t e d  b io t e c h  d e a ls 8 0.134 -0.069 -0.122 -0.053 -0.042 0.081 0.129 1.000

F i n a n c e  c o n t r o ls D e a l  s iz e  ($ M io ) 9 0.233 0.038 0.033 -0.070 0.146 -0.051 -0.128 0.054 1.000
R a t i o  d e a l  s iz e  t o  a v g .  p r e v .  i n v e s t m e n t  s iz e  in  b io t e c h 1 0 0.148 0.053 0.055 0.033 0.054 -0.043 -0.031 -0.028 0.371 1.000

V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  in v e s t m e n t  d u m m y  (1 = y e s ) 11 -0.101 0.006 0.064 0.008 0.006 -0.007 -0.106 -0.180 -0.137 -0.079 1.000
V e n t u r e  s t a r t - u p / s e e d / e a r l y - s t a g e  d u m m y  ( 1 = y e s ) 1 2 0.020 -0.065 0.015 0.009 -0.137 0.029 0.098 -0.039 -0.227 -0.076 0.276 1.000
1 s t  i n v e s t m e n t  b y  V C  in  v e n t u r e  d u m m y  (1 = y e s ) 1 3 0.041 0.022 0.065 0.003 0.035 -0.124 -0.154 -0.242 0.091 0.063 0.517 0.148 1.000
V C  a n d  c o m p a n y  f r o m  d i f f e r e n t  n a t io n  d u m m y  ( 1 = y e s ) 1 4 0.008 0.017 0.002 -0.041 0.075 -0.042 -0.465 -0.029 0.104 0.008 0.031 -0.086 0.114 1.000

V C  k n o w le d g e V C  a g e  'e x p e r ie n c e ' 1 5 0.026 0.088 -0.015 0.037 0.135 -0.050 0.003 0.117 0.096 0.043 -0.052 -0.062 -0.052 0.032 1.000
N o n - b i o t e c h  e x p e r ie n c e 1 6 -0.011 0.027 -0.040 0.013 0.044 0.035 0.152 0.145 0.092 0.007 -0.085 -0.074 -0.120 -0.061 0.318 1.000
T o t a l  n o n - /b i o t e c h  e x p e r ie n c e 1 7 -0.017 0.031 -0.045 0.010 0.052 0.054 0.158 0.151 0.094 0.004 -0.089 -0.081 -0.136 -0.060 0.316 0.991 1.000
B i o t e c h  e x p e r t is e 1 8 -0.047 0.037 -0.055 -0.012 0.076 0.137 0.129 0.124 0.072 -0.011 -0.083 -0.092 -0.171 -0.031 0.189 0.581 0.686 1.000
B i o t e c h - s t a g e  e x p e r t is e 1 9 -0.032 -0.001 -0.073 -0.036 0.032 0.131 0.097 0.127 0.041 -0.025 -0.036 0.133 -0.122 -0.016 0.181 0.500 0.588 0.843 1.000
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(continued) Table F-3: Hypotheses 1 - Descriptive statistics

Shown are the summary statistics and correlations for the analyses of Hypotheses 1, as well as the results from a t-test comparing the average values of the variables used in the 
analyses for syndicated and unsyndicated investments ('***': p<0.01; p<0.05; p<0.1).

P a n e l B: Syndicated investments (8,194)

P a n e l  B :  S y n d i c a t e d  In v e s t m e n t s  ( N = 8 1 9 4 ) D e s c r i p t i v e  s t a t i s t ic s t - t e s t
u n - /s y n dM e a n S E M e d S D M in . M a x . S u m

DV S y n d i c a t e d  d e a l  d u m m y  ( 1 = y e s ) 1.00 0.00 1.00 0.00 1.00 1.00 8,194
C o n t e x t  c o n t r o ls %  c h a n q e  p .a .  in  V C s  i n v e s t i n g  v e n t u r e  c a p i t a l 112.10 0.26 112.26 23.42 81.83 149.00

%  c h a n g e  p .a .  in  v e n t u r e s  r e c e i v i n g  b i o t e c h  v e n t u r e  c a p i t a l 115.87 0.32 106.67 29.07 81.47 350.00 **
%  c h a n g e  p .a .  in  t o t a l  v e n t u r e  c a p i t a l  r a is e d 122.28 0.67 117.98 60.30 6.10 396.25
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  ( 1 = y e s ) 0.35 0.01 0.00 0.48 0.00 1.00 2,856

V C  c o n t r o ls V C  t r u e  p r i v a t e  e q u i t y  i n v e s t o r  d u m m y  ( 1 = y e s ) 0.71 0.01 1.00 0.46 0.00 1.00 5,791 ***
V C  f r o m  U S  d u m m y  ( 1 = y e s ) 0.86 0.00 1.00 0.35 0.00 1.00 7,010
V C  %  p r e v .  s y n d i c a t e d  b i o t e c h  d e a ls 76.66 0.36 89.29 32.72 0.00 100.00 ***

F i n a n c e  c o n t r o l s D e a l  s iz e  ( $ M io ) 10.52 0.15 6.00 13.30 0.01 150.00 ***
R a t io  d e a l  s iz e  t o  a v g .  p r e v .  i n v e s t m e n t  s iz e  in  b io t e c h 11.69 0.26 6.67 23.43 0.01 960.00 ***

V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  i n v e s t m e n t  d u m m y  ( 1 = y e s ) 0.20 0.00 0.00 0.40 0.00 1.00 1.611 ***
V e n t u r e  s t a r t - u p / s e e d / e a r l y - s t a q e  d u m m y  ( 1 = y e s ) 0.56 0.01 1.00 0.50 0.00 1.00 4,567 **
1 s t  in v e s t m e n t  b y  V C  in  v e n t u r e  d u m m y  ( 1 = y e s ) 0.51 0.01 1.00 0.50 0.00 1.00 4,195 ***
V C  a n d  c o m p a n y  f r o m  d i f f e r e n t  n a t io n  d u m m y  ( 1 = y e s ) 0.12 0.00 0.00 0.33 0.00 1.00 1,018

V C  k n o w le d g e V C  a q e  ‘e x p e r i e n c e ’ 11.94 0.13 9.00 11.60 0.10 131.00 ***
N o n - b i o t e c h  e x p e r i e n c e 135.85 2.49 47.00 225.80 0.00 2,041.00
T o t a l  n o n - /b i o t e c h  e x p e r i e n c e 158.82 2.78 61.00 252.06 1.00 2.207.00 *
B i o t e c h  e x p e r t i s e 22.97 0.44 9.00 39.99 0.00 378.00 ***
B i o t e c h - s t a g e  e x p e r t i s e 5.65 0.11 2.00 10.32 0.00 121.00 ***

P a n e l  B :  S y n d i c a t e d  In v e s t m e n t s  ( N = 8 1 9 4 ) C o r r e la t i o n s
1 2 3 4 5 6 7 8 9 1 0 11 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9

DV S y n d i c a t e d  d e a l  d u m m y  ( 1 = y e s ) 1
C o n t e x t  c o n t r o ls %  c h a n g e  p .a .  in  V C s  i n v e s t i n g  v e n t u r e  c a p i t a l 2 1.000

%  c h a n q e  p .a .  in  v e n t u r e s  r e c e i v i n g  b i o t e c h  v e n t u r e  c a p i t a l 3 0.533 1.000
%  c h a n g e  p .a .  in  t o t a l  v e n t u r e  c a p i t a l  r a is e d 4 0.803 0.555 1.000
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  ( 1 = y e s ) 5 0.767 0.342 0.597 1.000

V C  c o n t r o ls V C  t r u e  p r i v a t e  e q u i t y  i n v e s t o r  d u m m y  ( 1 = y e s ) 6 -0.006 -0.017 0.015 -0.012 1.000
V C  f r o m  U S  d u m m y  ( 1 = y e s ) 7 -0.005 0.005 0.080 -0.075 0.011 1.000
V C  %  p r e v .  s y n d i c a t e d  b i o t e c h  d e a ls 8 -0.066 -0.127 -0.052 -0.030 0.069 0.094 1.000

F i n a n c e  c o n t r o l s D e a l  s iz e  ( $ M io ) 9 0.038 0.031 -0.078 0.155 -0.048 -0.141 0.026 1.000
R a t i o  d e a l  s iz e  t o  a v g .  p r e v .  i n v e s t m e n t  s iz e  in  b io t e c h 10 0.051 0.052 0.033 0.052 -0.036 -0.031 -0.049 0.348 1.000

V e n t u r e  c o n t r o l s V e n t u r e  1 s t  r o u n d  i n v e s t m e n t  d u m m y  ( 1 = y e s ) 11 -0.002 0.060 0.002 -0.002 -0.006 -0.083 -0.159 -0.132 -0.076 1.000
V e n t u r e  s t a r t - u p / s e e d / e a r l y - s t a g e  d u m m y  ( 1 = y e s ) 12 -0.066 0.018 0.009 -0.152 0.034 0.124 -0.042 -0.254 -0.083 0.275 1.000
1 s t  i n v e s t m e n t  b y  V C  in  v e n t u r e  d u m m y  ( 1 = y e s ) 1 3 0.014 0.058 0.001 0.030 -0.128 -0.149 -0.259 0.084 0.057 0.483 0.145 1.000
V C  a n d  c o m p a n y  f r o m  d i f f e r e n t  n a t io n  d u m m y  ( 1 = y e s ) 1 4 0.008 -0.002 -0.048 0.070 -0.041 -0.505 -0.031 0.110 0.007 0.034 -0.087 0.124 1.000

V C  k n o w le d g e V C  a g e  ‘e x p e r i e n c e ’ 1 5 0.086 -0.020 0.043 0.139 -0.059 -0.001 0.113 0.095 0.039 -0.044 -0.056 -0.054 0.026 1.000
N o n - b i o t e c h  e x p e r i e n c e 1 6 0.032 -0.039 0.013 0.051 0.030 0.147 0.134 0.103 0.010 -0.066 -0.066 -0.112 -0.068 0.322 1.000
T o t a l  n o n - /b i o t e c h  e x p e r i e n c e 1 7 0.035 -0.043 0.009 0.060 0.047 0.151 0.138 0.107 0.009 -0.070 -0.072 -0.126 -0.065 0.320 0.992 1.000
B io t e c h  e x p e r t i s e 1 8 0.043 -0.052 -0.012 0.092 0.131 0.122 0.114 0.098 -0.002 -0.065 -0.079 -0.166 -0.029 0.198 0.606 0.702 1.000
B i o t e c h - s t a g e  e x p e r t i s e 1 9 0.001 -0.070 -0.040 0.036 0.125 0.090 0.118 0.057 -0.020 -0.019 0.141 -0.114 -0.016 0.185 0.512 0.593 0.851 1.000
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(continued) Table F-3: Hypotheses 1 - Descriptive statistics

Shown are the summary statistics and correlations for the analyses of Hypotheses 1, as well as the results from a t-test comparing the average values of the variables used in the 
analyses for syndicated and unsyndicated investments ('***': p<0.01; p<0.05; p<0.1).

P a n e l C: Unsyndicated Investments (1,366)

P a n e l  C : U n s y n d ic a te d  In v e s tm e n ts  ( N = 1 3 6 6 ) D e s c r ip t iv e  s t a t is t ic s t - te s t
u n - /s y n dM e a n S E M e d S D M in . M a x . S u m

DV S y n d ic a te d  d e a l d u m m y  ( 1 = y e s ) 0.00 0.00 0.00 0.00 0.00 0.00 0
C o n t e x t  c o n t r o ls %  c h a n g e  p .a .  in  V C s  In v e s t in g  v e n t u r e  c a p ita l 111.91 0.60 112.77 22.32 81.83 149.00

%  c h a n g e  p .a .  in  v e n t u r e s  r e c e iv in g  b io te c h  v e n t u r e  c a p i ta l 113.93 0.71 106.67 26.24 81.47 350.00
%  c h a n g e  p .a . in  to t a l  v e n t u r e  c a p ita l  r a is e d 123.40 1.90 117.53 70.36 17.44 1,641.73
D u m m y  f o r  p e r io d  1 9 9 6 - 2 0 0 0  (1 = y e s ) 0.33 0.01 0.00 0.47 0.00 1.00 456

V C  c o n t r o ls V C  t r u e  p r iv a te  e q u i ty  in v e s to r  d u m m y  (1 = y e s ) 0.75 0.01 1.00 0.44 0.00 1.00 1,019 ***
V C  fr o m  U S  d u m m y  (1 = y e s ) 0.85 0.01 1.00 0.35 0.00 1.00 1.166
V C  %  p re v . s y n d ic a t e d  b io te c h  d e a ls 63.86 0.96 77.10 35.36 0.00 100.00 ...

F in a n c e  c o n t r o ls D e a l  s iz e  ($ M io ) 2.00 0.14 0.50 5.26 0.01 76.70 ***
R a t io  d e a l s iz e  to  a v g . p re v . in v e s tm e n t  s iz e  in  b io te c h 2.34 0.21 0.71 7.89 0.00 158.83 ***

V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  in v e s tm e n t  d u m m y  (1 = y e s ) 0.31 0.01 0.00 0.46 0.00 1.00 430 ***
V e n t u r e  s ta r t - u p /s e e d /e a r ly - s t a g e  d u m m y  (1 = y e s ) 0.53 0.01 1.00 0.50 0.00 1.00 722 **
1 s t  in v e s tm e n t  b y  V C  in  v e n t u r e  d u m m y  (1 = y e s ) 0.45 0.01 0.00 0.50 0.00 1.00 619 ***
V C  a n d  c o m p a n y  f r o m  d i f fe r e n t  n a t io n  d u m m y  (1 = y e s ) 0.12 0.01 0.00 0.32 0.00 1.00 160

V C  k n o w le d g e V C  a g e  ’e x p e r ie n c e 1 11.10 0.28 9.00 10.31 0.10 127.00 ***
N o n - b io te c h  e x p e r ie n c e 142.56 5.56 57.00 205.38 0.00 1,621.00
T o ta l  n o n - /b io t e c h  e x p e r ie n c e 171.10 6.31 70.50 233.14 1.00 1,757.00 *
B io te c h  e x p e r t is e 28.54 1.35 11.00 49.94 0.00 378.00 ***
B io te c h -s ta g e  e x p e r t is e 6.60 0.30 2.00 11.15 0.00 115.00 ***

P a n e l  C : U n s y n d ic a t e d  In v e s tm e n ts  ( N = 1 3 6 6 ) C o r r e la t io n s
1 2 3 4 5 6 7 8 9 10 11 12 1 3 14 15 1 6 17 18 1 9

DV S y n d ic a te d  d e a l d u m m y  (1 = y e s ) 1
C o n t e x t  c o n t r o ls %  c h a n g e  p .a .  in  V C s  in v e s t in g  v e n t u r e  c a p ita l 2 1.000

%  c h a n g e  p .a .  in  v e n t u r e s  r e c e iv in g  b io te c h  v e n t u r e  c a p i ta l 3 0.542 1.000
%  c h a n g e  p .a . in  to t a l  v e n t u r e  c a p ita l  ra is e d 4 0.595 0.433 1.000
D u m m y  fo r  p e r io d  1 9 9 6 - 2 0 0 0  ( 1 = y e s ) 5 0.690 0.324 0.401 1.000

V C  c o n t r o ls V C  t r u e  p r iv a te  e q u i ty  in v e s to r  d u m m y  (1 = y e s ) 6 -0.054 -0.066 -0.020 -0.079 1.000
V C  fr o m  U S  d u m m y  ( 1 = y e s ) 7 -0.032 -0.025 0.057 -0.128 0.063 1.000
V C  %  p re v . s y n d ic a t e d  b io te c h  d e a ls 8 -0.098 -0.120 -0.055 -0.120 0.188 0.332 1.000

F in a n c e  c o n t r o ls D e a l  s iz e  ($ M io ) 9 0.067 0.006 -0.009 0.088 -0.021 -0.055 0.002 1.000
R a t io  d e a l  s iz e  to  a v g . p re v . in v e s t m e n t  s iz e  in b io te c h 10 0.126 0.090 0.073 0.112 -0.118 -0.064 -0.085 0.430 1.000

V e n t u r e  c o n t r o ls V e n t u r e  1 s t  r o u n d  in v e s tm e n t  d u m m y  (1 = y e s ) 11 0.056 0.103 0.032 0.055 -0.032 -0.223 -0.216 0.011 0.039 1.000
V e n t u r e  s ta r t - u p /s e e d /e a r ly - s t a g e  d u m m y  (1 = y e s ) 12 -0.056 -0.012 0.007 -0.053 0.001 -0.055 -0.048 -0.115 -0.084 0.309 1.000
1 s t  in v e s tm e n t  b y  V C  in  v e n t u r e  d u m m y  (1 = y e s ) 1 3 0.068 0.111 0.015 0.067 -0.097 -0.185 -0.202 0.115 0.093 0.745 0.162 1.000
V C  a n d  c o m p a n y  fr o m  d i f fe r e n t  n a t io n  d u m m y  (1 = y e s ) 1 4 0.077 0.026 -0.005 0.104 -0.049 -0.223 -0.030 0.078 0.004 0.018 -0.085 0.048 1.000

V C  k n o w le d g e V C  a g e  ’e x p e r ie n c e ’ 1 5 0.101 0.021 0.004 0.103 0.014 0.032 0.127 0.070 0.077 -0.084 -0.105 -0.046 0.071 1.000
N o n - b io te c h  e x p e r ie n c e 1 6 -0.001 -0.044 0.017 0.000 0.069 0.188 0.236 0.038 -0.025 -0.199 -0.122 -0.177 -0.014 0.294 1.000
T o ta l  n o n - /b io t e c h  e x p e r ie n c e 1 7 0.001 -0.052 0.012 0.002 0.095 0.202 0.253 0.032 -0.030 -0.215 -0.139 -0.196 -0.020 0.294 0.982 1.000
B io te c h  e x p e r t is e 18 0.009 -0.064 -0.014 0.007 0.160 0.167 0.210 -0.005 -0.037 -0.183 -0.149 -0.188 -0.037 0.161 0.472 0.630 1.000
B io te c h -s ta g e  e x p e r t is e 19 -0.011 -0.084 -0.015 0.014 0.159 0.134 0.208 -0.029 -0.056 -0.133 0.091 -0.162 -0.010 0.165 0.434 0.557 0.813 1.000
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(continued) Table F-4: Hypotheses 1 - Logistic regression results

Shown are the results for the analyses of Hypothesis 2a and 2b. The dependent variable is the dichotomous outcome 'investment syndicated (yes/no)'. 
('***': p<.01; p<.05; p<.l)

P a n e l B: Additional analyses on first investments by VCs in focal venture only (N=4,814) for baseline models (2-i to 2-iv) and full models (2-1 to 2-5)

Panel B: 1st Investments (N=4814) Model 2-i Model 2-ii Model 2-iii Model 2-iv Model 2-1 Model 2-2 Model 2-3 Model 2-4 Model 2-5
E xp(B ) Sty. E xp(B ) Sty. E xp (B ) Sty. E xp (B ) Sty. E xp(B ) Sty. E xp (B ) Sty. E xp (B ) Sty. E xp (B ) Sty. E xp (B ) Sty.

Context controls % annual changein VCs Investing venture capital 0 .994 0.995 0 .9 94 0 .9 94 0 .994 0 .994 0 .994 0 .9 94 0.994
% annual changein ventures receiving biotech venture capital 1.002 1.004 * *

1.004 * 1 .003 * 1.003 1.003
k

1.003 1.003 1.003
% annual changein total venture capital raised 1.000 1.000 1.002 1 .002 1.002 1.002 1.002 1.002 1.002
Dummy for period 1996-2000 (1=yes) 1.165 1.132 0 .7 26 * * 0 .7 90 0 .799 0 .804 0 .808 0 .8 16 0 .8 10

VC controls VC true private eguity investor dummy (1=yes) 0 .750 *** 0 .8 60 0 .8 67 0 .865 0.871 0 .8 75 0 .8 97 0 .893
VC from US dummy (1=yes) 1.062 1.245 * 1 .137 1.139 1.175 1.183 1.191 1.170
VC % prev. syndicated biotech deals 1.008 * * * 1.005 * * * 1 .004 kkk

1.005 *** 1.005
kkk

1.005
* * * 1.005

kkk
1.005

kkk

Finance controls Deal size ($Mio) 1.192 * * * 1 .189
kkk

1.189 kkk 1.190 kkk
1.190

kkk 1.191
kkk

1.192
kkk

Ratio deal size to avg. prev. investment size in biotech 1.080
* * *

1 .068
kkk 1.069 kkk

1.068
kkk

1 .068
kkk 1.067 kkk 1.067 kkk

Venture controls Venture 1st round investment dummy (1=yes) 0 .4 38
kkk

0 .438
kkk

0.436
kkk

0 .4 36
kkk 0.441 kkk 0.441 kkk

Venture start-up/seed/early-stage dummy (1=yes) 2.711 kkk
2 .695 kkk 2.700 kkk

2 .698
kkk 2 .6 99

kkk
2 .809

kkk

1st investment by VC in venture dummy (1=yes)
VC and company from different nation dummy (1=yes) 1.164 1.172 1.164 1.165 1.168 1.165

VC knowledge VC age 'experience1 0 .994
Non-biotech experience 0 .999

kk

Total non-/blotech experience 0 .999
kk

Biotech expertise 0 .996
kkk

Biotech-stage expertise 0 .9 86
kkk

Constant 9 .634 * * *
5.785 * * * 1.403 1.417 1 .485 1.436 1.433 1.394 1.394

Omnibus Tests S tep  ch i-2

CN
J

C
O

C
O 59 .29

* * *
6 3 7 .9 9

kkk
102 .23

kkk
1.70 4.00

kk 5,34 * * 9 .06
kkk C

O
c--
r—

'

* * *

B lock  ch i-2 3.62 59 ,29 kkk 6 3 7 .9 9 kkk 102 .23
kkk

1.70 4.00 kk 5.34 * * 9 .06 kkk 7.73 kkk

M ode l ch i-2 3.62 62.91 •kirk 7 0 0 .8 9
kkk

8 0 3 .1 2
kkk

804 .82 kkk 807 .12 kkk 8 0 8 .46 * * * 8 1 2 .18
kkk 8 1 0 .8 5 kkk

Model Summary -2 Log like lihood 3 ,6 91 .6 0 3,632.31 2 ,9 94 .3 3 2 ,8 92 .1 0 2 ,890 .40 2 ,8 88 .1 0 2 ,8 86 .7 6 2 ,8 83 .0 3 2 ,8 8 4 .3 7
C ox &  S ne ll R S quare 0.001 0 .013 0 .1 35 0 .1 54 0 .1 54 0 .154 0 .1 54 0 .1 55 0 .1 55
N aqe lke rke  R S quare 0.001 0 .024 0 .2 53 0 .2 87 0 .287 0 .288 0 .2 88 0 .2 90 0 .2 89
H osm er and L em eshow  chi-2 22 .72

kkk
25 .00

kkk 1 ,177 .64 * * *
4 6 9 .0 5

kkk
4 7 0 .93 kkk 4 7 6 .30 kkk 4 7 7 .9 8

kkk 4 6 3 .4 7 kkk
4 6 9 .7 3

kkk
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(continued) Table F-4: Hypotheses 1 - Logistic regression results

Shown are the results for the analyses of Hypothesis 2a and 2b. The dependent variable Is the dichotomous outcome 'Investment syndicated (yes/no)'. 
('***': p<.01; pc.05; pc.l)

P a n e l C: Additional analysis on last investments by VCs only (N = l,120) for baseline models (3-i to 3-lv) and full models (3-1 to 3-5)

Panel C: Last Investments (N=1120) Model 3-i Model 3-ii Model 3-iil Model 3-iv Model 3-1 Model 3-2 Model 3-3 Model 3-4 Model 3-5

ExP(B! Sig.

ctT51XLU SIg. E xp(B ) Slg. E xp(B ) Slg. E xp(B ) Sig. E xp (B ) Sig. m X JE
3 Siç. o

.
XLU Slg. E xp(B ) Slg.

Context controls % annual changein VCs investing venture capital 0 .9 88 0 .987 0 .984 0 .984 0 .9 88 0 .988 0 .989 0.988 0.990
% annual changein ventures receiving biotech venture capital 0 .9 98 1.000 1.000 1.000 1.000 1.000 0 .999 0 .999 0.999
% annual changeln total venture capital raised 1.000 1.000 1.003 1.003 1.002 1.003 1.003 1.003 1.002

Dummy for period 1996-2000 (1=yes) 1.371 1.384 0 .857 0 .877 0 .8 75 0.791 0.782 0.794 0.755

VC controls VC true private equity investor dummy (1=yes) 0 .8 55 0 .897 0.941 0 .9 19 0 .964 0.971 0.994 1.001

VC from US dummy (1=yes) 1 .000 1.148 1.093 1.138 1.180 1.184 1.146 1.154
VC % prev. syndicated biotech deals 1 .010

•kirk
1.010 kkk 1.011 * * * 1.011 * * * 1.012 kkk 1.012 kkk 1.012 * * *

1.013 * * *

Finance controls Deal size ($Mio) 1.128 kkk 1.136 kkk 1.132 * * * 1.137 kkk 1.138 kkk 1.136 * * * 1.143 kkk

Ratio deal size to avg. prev. investment size in biotech 1.080 kkk 1.069 * * * 1.072 * * * 1.069 * * *
1.068

* * * 1.069 * * * 1.066
kkk

Venture controls Venture 1st round investment dummy (1=yes) 0 .609 * 0 .6 15 * 0 .603 * 0.601 * 0 .593 * 0.570 * *

Venture start-up/seed/early-stage dummy (1=yes) 2 .145 * * * 2 .0 67 * * * 2.089 kkk 2.077 kkk 2 .037 * * * 2.427 * * *

1st investment by VC in venture dummy (1=yes) 1.389 1.435 1.404 1.403 1.389 1.341

VC and company from different nation dummy (1=yes) 1.171 1.161 1.232 1.229 1.175 1.146

VC knowledqe VC aqe ’experience’ 0 .9 78 * *

Non-biotech experience 0 .998 kkk

Total non-/biotech experience 0 .998 kkk

Biotech expertise 0.991 kkk

Biotech-stage expertise 0.927 * * *

Constant 2 4 .782 * * * 12 .478 kkk
3 .980 2.632 2 .4 83 1.852 1.821 2 .105 1.781

Omnibus Tests S te p  ch i-2 C
O

T
O

O
O * 2 5 .83

kkk
159 .36 kkk 15.62 * * * 6 .38 * * 9.49 kkk 10.08 kkk

C
D

r-~
-

C
O kkk 16.17 * * *

B lo ck  ch i-2

O
O

O
vJ

o
o * 2 5 .83 kkk

159 .36 * * * 15.62 * * * 6 .38 * * 9.49 kkk 10.08 * * * 6 .76 * * * 16.17 * * *

M o d e l ch i-2

O
O

C
N

|

o
o * 34.11 kkk 193 .46 * * * 209 .08 kkk 2 1 5 .46 * * * 218 .57 * * * 219 .16 * * * 215 .84 * * * 225 .25 * * *

Model Summary -2  Loq  like lihood 9 1 7 .52 8 9 1 .69 732 .34 716 .72 7 1 0 .34 707 .23 706 .64 709 .96 700.55
C o x  & S ne ll R S qu a re 0 .0 07 0 .0 30 0 .159 0.170 0 .1 7 5 0.177 0 .178 0 .175 0.182

N a q e lke rk e  R  S qua re 0 .0 13 0 .0 53 0 .282 0.303 0.311 0 .315 0 .316 0.312 0.324
H o sm e r and L e m e s h o w  ch i-2 4 .35 13 .83 * 228 .93 * * * 110.67 kkk 108 .80 kkk 114.93 kkk 114 .73 kkk 108.58 kkk 123.81 kkk
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(continued) Table G-3: Hypotheses 2- Descriptive statistics

P a n e l B: Additional analyses on first rounds only (N = 721)

Panel B :1st rounds(N=721) Summary statistics Correlations
Mean Median SD Min. Max. (1) (2) 3) (4) (5) (6) iJl (8) (3) I10) (11) (12) (13) (M) (15) (16) (17) (18) (19) (26) (21) (22) (23) (24)

DV R o u n d  le n g th  (d a y s l 5 3 2 .6 3 3 9 5 .0 6 2 8 .5 3 0 ,0 7 ,1 8 5 .0 0 1 ,0 0 0

R o u n d  le n g th  lo g 2 .5 6 2 .6 0 .4 2 .0 3 .8 6 I2) 0 .7 5 8 1 .0 0 0

CV ■ Context A n n u a l c h a n g e  in  V C s  In v e s t in g  v e n tu re  c a p ita l 1 1 7 .5 5 1 2 4 .3 2 1 .8 8 1 ,8 1 4 9 .0 0 P) 0 .0 0 4 0 .0 6 4 1 .0 0 0

A n n u a l c h a n g e  in  v e n tu r e s  r e c e iv in g  b io te c h  v e n tu re  c a p ita l 1 2 3 .8 6 1 1 7 .1 3 5 .7 8 1 .5 3 5 0 .0 0 HI 0 .1 5 6 0 .1 1 9 0 .4 0 9 1 .0 0 0

A n n u a l c h a n g e  In to ta l v e n tu r e  c a p ita l r a is e d 1 3 9 .0 8 1 2 6 ,4 7 8 .7 1 7 .4 1 ,6 4 1 .7 3 (5) 0 .0 6 8 0 .0 9 6 0 .4 0 0 0 .2 4 2 1 .0 0 0

R o u n d  in  1 9 9 6 -2 0 0 0  d u m m y  [1 = y e s ] ( 3 8 .1 4 ) 0 .0 0 ,5 0 .0 1 .0 0 <6) -0 .0 6 9 •0 .0 0 5 0 .6 3 9 0 .0 8 0 0 .3 0 1 1 .0 0 0

CV - Venture 1 s t  ro u n d  in v e s tm e n t  [1 = y e s ] (1 0 0 .0 0 } 1 .0 0 .0 1 .0 1 .0 0 (?)
V e n tu r e  f ro m  U S  d u m m y  [1 - y e s ] (8 0 ,5 8 } 1 .0 0 .4 0 .0 1 .0 0 (8) 0 .0 0 0 •0 .0 4 9 •0 .1 6 2 0 .0 3 6 ■ 0.044 -0 .3 2 2 1 .0 0 0

V e n tu r e  s e c to r  4 1  d u m m y  [1 = y e s ] ( 5 7 .7 0 ) 1 .0 0 .5 0 .0 1 .0 0 (3) -0 .0 0 7 •0 .0 2 6 •0 .0 7 0 ■ 0.055 0 .0 0 8 -0 .1 0 2 0 .0 1 3 1 .0 0 0

V e n tu r e  s ta r t - u p /s e e d /e a r ly - s ta g e  d u m m y  [1 = y e s ] ( 8 4 .1 9 ) 1 .0 0 .4 0 .0 1 .0 0 (10) -0 .0 5 4 -0 .0 5 7 -0 .0 7 9 0 .0 7 7 • 0 .0 1 7 • 0 .1 1 4 0 .2 1 0 0 .0 9 8 1 .0 0 0

V e n tu r e  a g e  a t  r o u n d  (y e a rs ] 1 .81 0 .8 3 .4 0 .0 5 0 .5 3 (11) 0 .0 6 3 0 .0 3 6 0 .0 6 8 0 .0 1 4 0 .0 4 5 0 ,1 2 4 ■ 0.076 -0 .1 1 3 •0 .2 8 7 1 .0 0 0

CV-Finance D e a l s iz e  $ M io 4 .7 1 1 .8 2 1 .8 0.0 5 5 0 .0 0 (12) 0 .0 2 5 0 .0 5 0 0 .0 0 4 •0 .0 3 1 ■ 0.005 0 .0 1 9 ■ 0,109 -0 .0 5 4 ■ 0.134 0 .0 0 8 1 .0 0 0

CV-VCs S y n d ic a te d  d e a l d u m m y  [1 = y e s ] (6 6 ,1 6 ) 1 .0 0 .5 0 .0 1 .0 0 (13) 0 .0 1 9 0 .0 8 1 • 0 .0 2 6 0 .0 2 0 -0 .0 1 9 0 .0 4 3 0 .0 4 2 •0 .0 1 9 0 .0 5 2 0 .0 1 4 0 .0 9 1 1 .0 0 0

%  I n d e p e n d e n t  p r iv a te  e g u i t y  V C s  In ro u n d 0 .6 4 0 .7 0 .4 0 .0 1 .0 0 (14) -0 .0 8 5 -0 .1 0 0 -0 .0 4 8 •0 .0 2 1 0 .0 1 4 • 0 .0 5 0 0 .0 6 7 0 .0 7 6 0 .1 1 1 -0 .0 9 9 -0 .0 4 8 -0 .2 3 0 1 .0 0 0
%  V C s  in  r o u n d  t h a t  c o m e  f ro m  s a m e  c o u n t r y  a s  v e n tu re 0 ,7 7 1 .0 0 .3 0.0 1 .0 0 (15) • 0 .0 0 5 •0 .0 6 6 -0 .0 5 9 0 .0 6 6 0 .0 1 6 -0 ,1 5 7 0 .4 1 9 0 .0 7 3 0 .1 3 7 ■ 0.038 • 0 .1 3 3 -0 .2 7 4 0 .2 8 1 1 ,0 0 0

IV • Avg. Knowledge A v g .  a g e  o f V C s iy e a r s ] 9 .5 5 8 .0 9 .3 0 .1 1 2 6 ,0 0 (16) -0 .0 3 5 -0 .0 5 0 0 .0 5 2 •0 .0 8 4 0 .0 0 9 0 .0 7 5 0 .0 2 6 •0 .0 3 1 -0 .0 6 9 0 .0 6 1 0 .0 5 3 0 .0 3 8 •0 .0 0 3 ■0.001 1 .0 0 0
(syndicate) A v g .  n o n - b io te c h  e x p e n e n c e  o f  V C s 9 1 .2 4 3 2 .5 1 3 6 .9 0 .0 9 3 1 .0 0 (I?) -0 .1 0 2 •0 .1 1 0 ■ 0.084 •0 .1 1 6 •0 .0 2 5 0 .0 2 9 0 .1 2 2 0 .0 5 8 0 .0 1 1 -0 .0 2 6 0 .0 0 1 0 .0 5 9 0 .1 1 8 0 .0 2 9 0 .3 7 7 1 .0 0 0

A v g .  to ta l [ n o n - /b io te c h ]  e x p e r ie n c e  o f  V C s 1 0 2 .5 3 4 1 .5 1 5 1 .4 0 .0 1 ,1 0 8 .0 0 (18) • 0 .1 0 5 •0 .1 1 3 -0 .0 8 0 -0 .1 1 7 ■ 0.026 0 .0 3 9 0 .1 1 0 0 .0 5 6 0 .0 1 4 •0 ,0 2 9 0 .0 0 3 0 .0 6 4 0 .1 2 1 0 .0 1 6 0 .3 7 8 0 .9 9 7 1 .0 0 0
A v g .  b io te c h  e x p e r t is e  o f  V C s 1 6 .1 1 5 .0 3 5 .4 0 .0 3 5 4 .0 0 (19) -0 .1 0 9 ■ 0.144 -0 ,0 2 4 •0 .0 5 4 ■ 0.029 0 .0 8 1 0 ,0 6 2 -0 .0 1 9 0 .0 3 7 ■ 0.062 0 .0 0 1 0 .0 2 2 0 .1 2 2 -0 .0 2 8 0 .2 0 3 0 .5 4 3 0 .5 3 4 1 .0 0 0
A v g ,  b io te c h - s ta g e  e x p e r t is e  o f  V C s 4 .7 5 1 .3 9 .9 0 .0 1 1 5 .0 0 (20) -0 .1 1 9 -0 .1 4 9 • 0 .0 6 4 -0 .0 7 1 -0 .0 4 6 0 .0 4 2 0 .0 8 7 0 .0 1 8 0 .1 4 0 -0 .1 0 7 ■0.001 0 .0 2 7 0 ,1 3 1 -0 .0 0 9 0 .2 1 5 0 .5 6 3 0 ,5 6 0 0 .9 2 9 1 .0 0 0

IV ■ Max. Knowledge M a x .  a g e  o f  V C s  [ y e a rs ] 1 3 .5 7 1 1 .0 1 3 .8 0 .1 1 2 8 ,0 0 (21) •0 .0 2 1 • 0 .0 0 4 0 .0 4 2 ■ 0.070 0 .0 1 1 0 .0 7 7 -0 .0 0 8 0 .0 1 6 -0 .0 3 4 0 .0 8 9 0 .0 8 1 0 ,2 3 3 0 .0 1 2 -0 .0 0 1 0 .8 1 8 0 .2 8 6 0 ,2 8 8 0 .1 3 2 0 .1 4 0 1 .0 0 0
('lead'VC) M a x ,  n o n - b io te c h  e x p e r ie n c e  o f  V C s 1 4 2 .8 0 5 5 .0 2 1 2 .8 0 ,0 1 ,6 2 1 .0 0 (22) -0 .0 8 2 • 0 .0 7 8 ■ 0.075 -0 .1 0 7 ■ 0.022 0 .0 3 5 0 .1 2 1 0 .0 5 9 0 .0 2 4 0 .0 0 9 0 .0 2 6 0 .2 1 1 0 .0 8 6 0 ,0 4 3 0 ,3 2 7 0 .8 8 7 0 .8 8 6 0 .4 4 5 0 .4 6 0 0 ,3 5 6 1 .0 0 0

M a x .  to ta l ( n o n - /b io te c h |  e x p e r ie n c e  o f  V C s 1 5 8 .9 9 6 4 .0 2 3 4 .9 0.0 1 ,7 5 7 .0 0 (23) • 0 .0 8 5 • 0 .0 8 2 -0 .0 7 2 ■ 0.110 ■ 0,023 0 .0 4 5 0 .1 1 0 0 .0 5 7 0 .0 2 7 0 .0 0 8 0 .0 2 7 0 .2 1 3 0 .0 8 8 0 .0 3 0 0 .3 2 9 0 .8 8 3 0 .8 8 7 0 .4 4 1 0 .4 6 0 0 .3 5 8 0 .9 9 7 1 .0 0 0
M a x .  b io te c h  e x p e r t is e  o f  V C s 2 4 .5 9 7 .0 4 6 .6 0 .0 3 5 4 .0 0 (24) • 0 .1 1 2 ■ 0.134 ■ 0.035 •0 .0 7 6 -0 .0 3 4 0 .1 0 3 0 .0 5 3 -0 .0 1 0 0 .0 4 4 -0 .0 4 8 0 .0 2 5 0 .1 4 7 0 .1 0 6 -0 .0 2 9 0 .2 0 8 0 ,5 2 6 0 ,5 2 3 0 .8 8 8 0 .8 3 5 0 .2 0 9 0 .5 6 1 0 .5 6 2 1 .0 0 0
M a x .  b io te c h - s ta g e  e x p e r t is e  o f  V C s 7 .2 7 2 .0 1 3 .3 0 .0 1 1 5 .0 0 (25) -0 ,1 2 2 ■ 0.139 •0 .0 8 1 -0 .0 9 0 ■ 0.056 0 .0 3 8 0 .0 8 5 0 .0 3 9 0 .1 5 7  -0 .0 9 7 0 ,0 2 1 0 .1 5 6 0 .1 2 1 0 .0 0 0 0 .2 1 6 0 .5 3 2 0 .5 3 2 0 .8 1 1 0 .8 9 5 0 .2 1 4 0 ,5 5 6 0 .5 5 9 0 .9 1 5
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(continued) Table G-3: Hypotheses 2- Descriptive statistics

P an e l C: Additional analyses on later rounds only (N = 2,116)

Panel C: Later rounds (N=2,116) Summary statistics Correlations
Mean Median SD Min, Max. (1) (2) (3) (4) (5) (5) R) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

DV R o u n d  le n g th  fd a y s l 4 1 5 .6 0 2 8 5 .5 4 9 4 .5 1 ,0 6 .8 3 9 .0 0 (1) 1 .0 0 0

R o u n d  le n g th  lo g 2 .4 3 2 .5 0 .4 2 .0 3 ,8 3 (2) 0 .7 7 1 1 .0 0 0

CV ■ Context A n n u a l c h a n g e  in  V C s  In v e s t in g  v e n tu re  c a p ita l 1 1 4 .5 7 1 1 2 .8 2 2 .0 8 1 .8 1 4 9 .0 0 (3) -0 ,0 0 8 0 .0 4 1 1 .0 0 0

A n n u a ! c h a n g e  in  v e n tu re s  re c e iv in g  b io te c h  v e n tu re  c a p ita l 1 1 6 .1 0 1 1 0 .2 2 6 .2 8 1 ,5 3 5 0 .0 0 (4) 0 .0 2 4 0 .0 1 7 0 .4 3 6 1 .0 0 0

A n n u a l c h a n g e  in  to ta l v e n tu re  c a p ita l r a is e d 1 3 1 .8 3 1 2 1 .9 5 1 .7 6.1 2 8 5 .0 3 (5) 0 .0 0 3 0 .0 4 9 0 .7 3 3 0 .4 6 7 1 .0 0 0

R o u n d  in  1 9 9 6 -2 0 0 0  d u m m y  1 = y e s (3 6 .9 6 0 .0 0 .5 0 .0 1 .0 0 (6) -0 .0 4 1 0 .0 1 9 0 .7 2 3 0 .2 6 6 0 .5 1 8 1 .0 0 0

CV- Venture 1 s t  ro u n d  In v e s tm e n t  [1 = y e s ] (0 .0 0 ) 0 .0 0 .0 0 .0 0 .0 0 R)
V e n tu re  f ro m  U S d u m m y  [1 = y e s ] (9 0 .9 7 ) 1 .0 0 .3 0 .0 1 .0 0 (2) 0 .0 2 6 0 .0 2 4 ■ 0 .06 5 • 0 .0 7 2 0 .0 1 1 - 0 .1 1 8 1 .0 0 0

V e n tu re  s e c to r  41 d u m m y  [1 = y e s ] (6 4 .6 0 ) 1 .0 0 .5 0 .0 1 .0 0 0) 0 .0 1 2 0 ,0 1 6 • 0 .0 1 9 • 0 .0 5 8 • 0 .0 1 0 -0 .0 3 1 0 .0 7 0 1 .0 0 0

V e n tu re  s ta r t -u p /s e e d /e a r ly - s ta g e  d u m m y  [1 = y e s ] (5 0 .9 9 ) 1 .0 0 .5 0 .0 1 .0 0 (10) -0 .0 2 5 0 .0 2 4 ■ 0.076 • 0 .0 2 3 -0 .0 2 2 -0 .0 9 9 0 .1 2 3 0 .0 3 3 1 .0 0 0

V e n tu re  a g e  a t  r o u n d  y e a rs ] 4 .3 3 3 .7 3 ,2 0 .0 4 8 .2 0 (11) 0 .1 0 4 -0 .0 0 5 0 .0 2 5 0 .0 3 2 0 .0 2 5 0 .0 2 3 0 .0 5 3 •0 .0 1 1 • 0 3 5 2 1 .0 0 0

CV-Finance D e a l s iz e  [$ M lo 5 .8 3 2 .7 9 .0 0 .0 1 5 0 .0 0 (12 0 .0 5 4 0 .1 1 2 0 .2 0 0 0 .1 2 3 0 .1 1 7 0 .2 5 5 • 0 .1 0 9 0 .0 4 6 -0 1 1 6 0 .0 8 6 1 .0 0 0

CV-VCs S y n d ic a te d  d e a l d u m m y  [1 = y e s ] (6 8 .1 5 ) 1 .0 0 .5 0 .0 1 .0 0 (13) 0 .0 2 3 0 .0 7 9 0 ,0 6 3 0 .0 5 8 0 .0 4 3 0 .0 9 3 -0 .0 3 1 0 .0 0 9 0 0 3 3 -0 .1 3 7 0 .2 8 5 1 0 0 0

%  In d e p e n d e n t  p r iv a te  e q u ity  V C s  in  ro u n d 0 .6 5 0 .7 0 .3 0 .0 1 .0 0 (14) • 0 .0 4 0 • 0 .0 6 9 ■ 0.094 • 0 .0 9 2 ■ 0.066 ■ 0 .11 5 -0 .0 2 8 0 .0 6 3 ■0 0 1 4 •0 .0 5 4 •0 .1 1 3 -0 1 6 0 1 .0 0 0

%  V C s  in  ro u n d  th a t  c a m e  f ro m  s a m e  c o u n t r y  a s  v e n tu re 0 .8 0 1 .0 0 .3 0 .0 1 .0 0 (15) -0 ,0 1 9 -0 .0 1 3 ■ 0.114 -0 .0 7 3 -0 .0 3 0 -0 .1 4 7 0 .5 3 2 0 .0 7 6 0 0 0 0 0 ,0 4 1 ■ 0.172 •0 2 6 9 0 .2 5 3 1 .0 0 0

IV -Avg, Knowledge A v g . a g e o f V C s f y e a r s ] 1 1 .2 8 1 0 .3 8 .2 0.1 1 2 7 .0 0 (16) ■0.001 -0 .0 0 6 0 .1 5 2 -0 .0 1 5 0 .0 3 7 0 .2 0 4 •0 .0 6 9 0 .0 2 0 •0 041 0 .0 2 3 0 .0 8 7 0 021 0 .0 2 7 -0 .0 1 6 1 .0 0 0

(syndicale) A v g . n o n - b io te c h  e x p e r ie n c e  o f  V C s 1 4 8 .0 2 8 9 .1 1 8 2 .8 0 .0 1 ,9 3 4 .0 0 ■ 0.025 •0 .0 3 4 0 .0 2 8 •0 .0 6 7 0 .0 0 4 0 .0 3 9 0 .0 6 3 0 .0 8 9 •0 0 6 2 0 .0 3 9 0 .0 4 9 •0 0 6 7 0 ,0 6 1 0 .0 7 9 0 .3 0 7 1 .0 0 0

A v g . to ta l fn o n - /b lo te c h ]  e x p e r ie n c e  o f  V C s 1 6 7 .3 1 1 0 3 .2 2 0 0 .6 0 .0 2 ,0 8 8 .0 0 (18) ■ 0.030 ■0,041 0 .0 3 1 ■ 0.068 0 .0 0 2 0 .0 4 3 0 .0 5 4 0 .0 8 8 •0 0 7 2 0 .0 4 5 0 .0 5 0 •0 0 6 7 0 .0 6 6 0 .0 7 3 0 .3 1 5 0 .9 9 7 1 .0 0 0

A v g .  b io te c h  e x p e r t is e  o f  V C s 2 6 .8 8 1 4 .6 3 9 .6 0 .0 3 7 8 .0 0 (19) • 0 .0 7 2 -0 .1 0 2 0 .0 7 6 • 0 .0 6 3 0 ,0 0 9 0 .0 7 9 0 .0 3 8 0 .0 5 0 ■0 0 8 6 0 .0 3 4 -0 .0 0 8 -0 1 0 7 0 .1 6 7 0 .0 6 8 0 .1 9 4 0 .5 0 8 0 .5 0 4 1 ,0 0 0

A v g .  b io te c h -s ta g e  e x p e r t is e  o f  V C s 6 .41 3 .3 1 0 .0 0 .0 1 1 5 .0 0 (20) • 0 .0 8 4 -0 .0 8 9 0 .0 4 2 -0 .0 8 9 ■ 0,016 0 .0 4 9 0 .0 2 0 0 ,0 4 5 0 1 8 3 -0 .0 5 2 ■ 0.023 -0 0 7 1 0 .1 4 7 0 .0 2 5 0 .1 8 5 0 .4 3 8 0 .4 3 4 0 .8 5 8 1 .0 0 0

IV-Max. Knowledge M a x . a g e  o f  V C s  [y e a rs ] 1 7 .4 9 1 5 .0 1 5 .8 0 .1 1 3 1 .0 0 (21) 0 .0 0 3 0 .0 2 5 0 .1 4 3 0 .0 1 2 0 .0 6 0 0 .2 0 4 -0 .1 0 0 0 .0 5 1 -0 0 3 8 •0 .0 1 4 0 .2 7 6 0 2 8 0 -0 .0 1 3 ■ 0 ,03 8 0 .7 1 7 0 .1 3 8 0 .1 4 3 0 .0 5 0 0 .0 5 0 1 .0 0 0

flead'VC) f a x  n o n - b io te c h  e x p e r ie n c e  o f  V C s 2 5 3 .0 8 1 4 8 ,0 2 9 1 .1 0 .0 1 ,9 3 4 ,0 0 (22) -0 .0 1 3 0 .0 1 3 0 .0 8 6 -0 .0 3 4 0 .0 4 3 0 .1 0 3 0 .0 4 3 0 .0 8 6 -0 0 8 1 ■ 0.019 0 .2 4 2 0 2 0 5 0 .0 2 6 0 .0 7 1 0 .2 7 6 0 .7 9 2 0 .7 9 3 0 .3 8 2 0 .3 1 5 0 .3 0 4 1 .0 0 0

M a x .  to ta l [n o n - /b lo te c h ]  e x p e r ie n c e  o f  V C s 2 8 2 .9 4 1 6 9 .0 3 2 0 .6 0 .0 2 ,0 8 8 ,0 0 (23) • 0 .0 1 8 0 ,0 0 7 0 .0 9 1 ■ 0.036 0 .0 4 3 0 .1 0 7 0 .0 3 7 0 .0 8 6 -0 0 9 0 ■ 0.016 0 .2 4 1 0 2 0 5 0 ,0 3 1 0 .0 6 4 0 .2 8 1 0 .7 8 8 0 .7 9 3 0 .3 8 0 0 .3 1 2 0 .3 0 7 0 .9 9 8 1 .0 0 0

M a x . b io te c h  e x p e r t is e  o f  V C s 4 4 .5 5 2 6 .0 5 7 .8 0 .0 3 7 8 .0 0 (24) • 0 .0 5 5 • 0 .0 4 7 0 .1 2 9 -0 ,0 4 1 0 .0 4 5 0 .1 3 9 0 .0 2 6 0 .0 6 1 •0 1 0 4 ■ 0.008 0 .1 7 5 0 1 3 6 0 .1 2 7 0 ,0 5 3 0 .2 0 1 0 .4 3 4 0 .4 3 3 0 .8 2 1 0 .6 9 2 0 .1 8 9 0 .5 5 7 0 .5 6 0 1 .0 0 0

M a x . b io te c h -s ta g e  e x p e r t is e  o f  V C s 1 0 .6 6 6 .0 1 4 .6 0 .0 1 2 1 .0 0 (25) ■ 0.068 ■ 0 .03 8 0 .0 8 6 • 0 .0 6 7 0 .0 2 2 0 .0 9 1 0 .0 1 7 0 .0 5 5 0 .2 0 4 ■ 0.095 0 .1 2 9 0 1 5 0 0 .1 1 2 0 .0 1 8 0 .1 9 4 0 .3 8 2 0 .3 8 0 0 .7 0 2 0 .8 4 2 0 .1 8 4 0 .4 7 2 0 .4 7 2 0 ,8 2 2
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Table G-4: Hypotheses 2 -  Multiple regression results

Shown are the results for the analyses of Hypotheses 2a and 2b. The dependent variable Is the log of 
the round-length (in days) ('***': p<.01; p<.05; p<.l).

P a n e ls  A: main analyses on all rounds (N=2,837)
P a n e l A - l :  baseline model
P an e l A -2 : full models for the lead VCs
P an e l A -3 : full models for the syndicates

P a n e l  A - 1 :  B a s e l i n e  a l l  r o u n d s M o d e l  0 -1 M o d e l  0 - 2 M o d e l  0 - 3 M o d e l  0 - 4
N  =  2 ,8 3 7

B SE B SE B SE B SE
Constant 2.301 0.053 * * * 2.292 0.059 * * * 2.277 0.059 * * * 2.292 0.064 * * *

Annual chanqe in VCs investinq venture capital 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.000 0.000 * 0.000 0.000 0.000 0.000 0.000 0.000
Annual chanqe in total venture capital raised 0.000 0.000 ** 0.000 0.000 ** 0.000 0.000 ** 0.000 0.000 * *

Round in 1996-2000 dummy (1=yes) -0.033 0.022 -0.028 0.022 -0.035 0.022 -0.044 0.022 * *

Venture from US dummy (1=yes) -0.003 0.024 0.005 0.024 -0.007 0.028
Venture sector 41 dummy (1 =yes) 0.005 0.015 0.004 0.015 0.007 0.015
Venture aqe at round [yearsl 0.001 0.002 0.001 0.002 0.001 0.002
Venture start-up/seed/early-staqe dummy (1=yes) 0.009 0.017 0.014 0.017 0.010 0.017
1st round investment (1=yes) 0.123 0.019 * * * 0.125 0.019 * * * 0.126 0.019 * * *
Deal size [$Mio] 0.002 0.001 * * * 0.002 0.001 * * *
Syndicated deal dummy (1 =yes) 0.052 0.017 * * *

% Independent private equity VCs in round -0.073 0.023 * * *

% VCs in round that come from same country as venture 0.019 0.033
Adjusted R Square 0.006 0.022 0.028 0.035
SE of the Estimate 0.399 0.395 0.394 0.393
R Square Chanqe 0.007 0.018 0.006 0.008
F Chanqe 5.108 10.517 16.658 7.808
Sig. F Change 0.000 0.000 0.000 0.000

P a n e l  A - 2 :  L e a d  V C 's  k n o w le d g e  a l l  r o u n d s M o d e l  1 -1 M o d e l  1 -2 M o d e l  1 3 M o d e l  1 -4 M o d e l  1 -5
N  =  2 ,8 3 7

B SE B SE B SE B SE B SE
Constant 2.293 0.064 * * * 2.293 0.064 *** 2.294 0.064 * * * 2.292 0.064 * * * 2.289 0.064 * * *
Annual change in VCs investinq venture capital 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Annual change in ventures receivinq biotech venture capital 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Annual chanqe in total venture capital raised 0.000 0.000 ** 0.000 0.000 ** 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * *
Round in 1996-2000 dummy (1=yes) -0.043 0.022 * -0.042 0.022 * -0.042 0.022 * -0.037 0.022 * -0.039 0.022 *
Venture from US dummy (1=yes) -0.007 0.028 -0.005 0.028 -0.005 0.028 -0.001 0.028 -0.004 0.028
Venture sector 41 dummy (1=yes) 0.007 0.015 0.008 0.015 0.008 0.015 0.009 0.015 0.009 0.015
Venture aqe at round [yearsl 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.002
Venture start-up/seed/early-staqe dummy (1=yes) 0.010 0.017 0.008 0.017 0.008 0.017 0.005 0.017 0.022 0.017
1st round investment (1=yes) 0.126 0.019 *** 0.124 0.019 *** 0.123 0.019 *** 0.119 0.019 *** 0.117 0.019 ***
Deal size [SMio] 0.002 0.001 *** 0.002 0.001 *** 0.002 0.001 *** 0.002 0.001 *** 0.002 0.001 ***
Syndicated deal dummy (1=yes) 0.054 0.018 *** 0.056 0.017 *** 0.057 0.017 *** 0.062 0.017 *** 0.061 0.017 ***
% Independent private equity VCs in round -0.073 0.023 *** -0.072 0.023 *** -0.071 0.023 *** -0.061 0.023 *** -0.062 0.023 ***
% VCs in round that come from same country as venture 0.021 0.033 0.023 0.033 0.024 0.033 0.024 0.033 0.022 0.033
Lead VC age [yearsl 0.000 0.001
Lead VC non-biotech experience 0.000 0.000
Lead VC total (non-/biotech) experience 0.000 0.000
Lead VC biotech expertise -0.001 0.000 ***
Lead VC biotech-stage expertise -0.002 0.001 ***
Adjusted R Square 0.034 0.035 0.035 0.039 0.039
SE of the Estimate 0.393 0.393 0.393 0.392 0.392
R Square Change 0.000 0.000 0.001 0.005 0.005
F Change 0.122 1.350 2.145 14.292 13.656
Sig. F Change 0.727 0.245 0.143 0.000 0.000

P a n e l  A -3 :  S y n d i c a t e ’s  k n o w le d g e  a l l  r o u n d s M o d e l  2 -1 M o d e l  2 -2 M o d e l  2 - 3 M o d e l  2 -4 M o d e l  2 - 5
N  = 2 ,8 3 7

B SE B SE B SE B SE B SE
Constant 2.299 0.064 *** 2.304 0.064 *** 2.306 0.064 *** 2.306 0.064 *** 2.305 0.064 ***
Annual chanqe in VCs investinq venture capital 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Annual chanqe in total venture capital raised 0.000 0.000 ** 0.000 0.000 ** 0.000 0.000 ** 0.000 0.000 ** 0.000 0.000 **
Round in 1996-2000 dummy (1 =yes) -0.042 0.022 * -0.041 0.022 * -0.041 0.022 * -0.036 0.022 -0.036 0.022 *
Venture from US dummy (1=yes) -0.007 0.028 -0.002 0.028 -0.001 0.028 0.005 0.028 0.001 0.028
Venture sector 41 dummy (1 =yes) 0.007 0.015 0.009 0.015 0.010 0.015 0.009 0.015 0.008 0.015
Venture aqe at round [yearsl 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.002
Venture start-up/seed/early-stage dummy (1=yes) 0.010 0.017 0.008 0.017 0.008 0.017 0.005 0.017 0.024 0.017
1st round investment (1=yes) 0.125 0.019 *** 0.122 0.019 *** 0.122 0.019 *** 0.119 0.019 *** 0.117 0.019 ***
Deal size [$Mio] 0.002 0.001 *** 0.002 0.001 *** 0.002 0.001 *** 0.002 0.001 *** 0.002 0.001 ***
Syndicated deal dummy (1=yes) 0.052 0.017 *** 0.051 0.017 *** 0.051 0.017 *** 0.047 0.017 *** 0.048 0.017 ***
% Independent private equity VCs in round -0.073 0.023 *** -0.070 0.023 *** -0.069 0.023 *** -0.055 0.023 ** -0.057 0.023 **
% VCs in round that come from same country as venture 0.020 0.033 0.020 0.033 0.019 0.033 0.014 0.033 0.012 0.033
Avq. syndicate aqe -0.001 0.001
Avq. syndicate non-biotech experience 0.000 0.000 **
Avg. syndicate total (non-/biotech) experience 0.000 0.000 **
Avq. syndicate biotech expertise -0.001 0.000 ***
Avg. syndicate biotech-stage expertise -0.004 0.001 ***
Adjusted R Square 0.035 0.036 0.036 0.043 0.042
SE of the Estimate 0.393 0.393 0.392 0.391 0.391
R Square Chanqe 0.000 0.002 0.002 0.009 0.008
F Chanqe 0.976 5.018 6.464 26.244 23.940
Sig. F Change 0.323 0.025 0.011 0.000 0.000
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(continued) Table G-4: Hypotheses 2 -  Multiple regression results

Shown are the results for the analyses of Hypotheses 2a and 2b. The dependent variable Is the log of 
the round-length (In days) ('***': p<.01; p<.05; pc.l).

P a n e ls  B: additional analyses on first rounds only (N=721)
P a n e l B - l :  baseline model
P a n e l B -2 : full models for the lead VCs
P a n e l B -3 : full models for the syndicates

P a n e l  B - 1 : B a s e l i n e  1 s t  r o u n d s M o d e l  0 -1 M o d e l  0 -2 M o d e l  0 - 3 M o d e l  0 - 4
N  =  7 2 1

B SE B SE B SE B SE
Constant 2.351 0.090 * * * 2.445 0.101 *** 2.432 0.102 * * * 2.449 0.110 ***
Annual chanqe in VCs investinq venture capital 0.001 0.001 0.000 0.001 0.000 0.001 0.001 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.001 0.000 ** 0.001 0.000 ** 0.001 0.000 * * 0.001 0.000
Annual chanqe in total venture capital raised 0.000 0.000 * 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * *

Round in 1996-2000 dummy (1=yes) -0.042 0.038 -0.065 0.040 -0.064 0.040 -0.072 0.040
Venture from US dummy (1=yes) -0.056 0.037 -0.053 0.038 -0.048 0.041
Venture sector 41 dummy (1 =yes) -0.015 0.028 -0.014 0.028 -0.010 0.028
Venture aqe at round [yearsl 0.002 0.004 0.002 0.004 0.001 0.004
Venture start-up/seed/early-stage dummy (1=yes) -0.052 0.040 -0.047 0.041 -0.045 0.041
1st round investment (1=yes)
Deal size [$Mio] 0.001 0.001 * * * 0.001 0.001 * * *

Syndicated deal dummy (1=yes) 0.052 0.031 * * *

% Independent private equity VCs in round -0.073 0.041 * * *
% VCs in round that come from same country as venture -0.020 0.055
Adjusted R Square 0.015 0.018 0.018 0.027
SE of the Estimate 0.370 0.369 0.369 0.367
R Square Chanqe 0.021 0.008 0.002 0.013
F Chanqe 3.767 1.521 1.257 3.096
Sig. F Change 0.005 0.194 0.263 0.026

P a n e l  B -2 :  L e a d  V C ’s  k n o w le d g e  1 s t  r o u n d s M o d e l  1 -1 M o d e l  1 -2 M o d e l  1 -3 M o d e l  1 -4 M o d e l  1 -5
N  =  7 2 1

B S E B S E B S E B S E B SE
Constant 2.450 0.110 2.460 0.110 *** 2.461 0.110 *** 2.477 0.110 *** 2.468 0.109 ***
Annual change in VCs investinq venture capital 0.001 0.001 0.000 0.001 0.000 0.001 0.000 0.001 0.000 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.001 0.000 ** 0.001 0.000 * * 0.001 0.000 * * 0.001 0.000 * * 0.001 0.000 * *

Annual chanqe in total venture capital raised 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * *
Round in 1996-2000 dummy (1=yes) -0.072 0.040 * -0.064 0.040 -0.064 0.040 -0.051 0.040 -0.056 0.040
Venture from US dummy (1=yes) -0.049 0.041 -0.040 0.041 -0.040 0.041 -0.036 0.041 -0.038 0.041
Venture sector 41 dummy (1=yes) -0.009 0.028 -0.007 0.028 -0.007 0.028 -0.010 0.028 -0.007 0.028
Venture aqe at round [yearsl 0.002 0.004 0.002 0.004 0.002 0.004 0.001 0.004 0.001 0.004
Venture start-up/seed/early-stage dummy (1=yes) -0.046 0.041 -0.046 0.041 -0.046 0.041 -0.044 0.041 -0.031 0.041
1st round investment (1=yes)
Deal size [$Mio] 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Syndicated deal dummy (1=yes) 0.055 0.032 * 0.064 0.032 ** 0.065 0.032 ** 0.066 0.031 ** 0.067 0.032 **
% Independent private equity VCs in round -0.072 0.041 * -0.065 0.041 -0.064 0.041 -0.055 0.041 -0.055 0.041
% VCs in round that come from same country as venture -0.018 0.055 -0.016 0.055 -0.016 0.055 -0.026 0.054 -0.023 0.054
Lead VC aqe [years! 0.000 0.001
Lead VC non-biotech experience 0.000 0.000 *
Lead VC total (non-/biotech) experience 0.000 0.000 *
Lead VC biotech expertise -0.001 0.000 ***
Lead VC biotech-stage expertise -0.003 0.001 ***
Adjusted R Square 0.026 0.030 0.030 0.039 0.039
SE of the Estimate 0.368 0.367 0.367 0.365 0.365
R Square Chanqe 0.000 0.004 0.005 0.013 0.013
F Change 0.121 3.006 3.364 10.050 9.850
Sig. F Change 0.728 0.083 0.067 0.002 0.002

P a n e l  B - 3 :  S y n d i c a t e 's  k n o w le d g e  1 s  r o u n d s M o d e l  2 -1 M o d e l  2 -2 M o d e l  2 -3 M o d e l  2 - 4 M o d e l  2 -5
N  =  7 2 1

B SE B SE B SE B SE B SE
Constant 2.463 0.111 2.478 0.110 *** 2.480 0.110 *** 2.482 0.110 ... 2.478 0.110 ***
Annual chanqe in VCs investinq venture capital 0.001 0.001 0.000 0.001 0.000 0.001 0.000 0.001 0.000 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.001 0.000 ** 0.001 0.000 * * 0.001 0.000 ** 0.001 0.000 . . 0.001 0.000 * *
Annual chanqe in total venture capital raised 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * * 0.000 0.000 * *
Round in 1996-2000 dummy (1=yes) -0.071 0.040 * -0.061 0.040 -0.060 0.040 -0.054 0.040 -0.055 0.040
Venture from US dummy (1 =yes) -0.045 0.041 -0.035 0.041 -0.035 0.041 -0.033 0.041 -0.034 0.041
Venture sector 41 dummy (1=yes) -0.010 0.028 -0.006 0.028 -0.006 0.028 -0.011 0.028 -0.009 0.028
Venture aqe at round [yearsl 0.002 0.004 0.001 0.004 0.001 0.004 0.001 0.004 0.001 0.004
Venture start-up/seed/early-staqe dummy (1=yes) -0.048 0.041 -0.048 0.041 -0.048 0.041 -0.045 0.041 -0.032 0.041
1st round investment (1=yes)
Deal size [$Mio] 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Syndicated deal dummy (1=yes) 0.053 0.031 * 0.056 0.031 * 0.057 0.031 * 0.053 0.031 ... 0.053 0.031 *
% Independent private equity VCs in round -0.073 0.041 * -0.062 0.041 -0.061 0.041 -0.055 0.041 -0.056 0.041
% VCs in round that come from same country as venture -0.019 0.055 -0.023 0.054 -0.024 0.054 -0.034 0.054 -0.033 0.054
Avq. syndicate aqe -0.002 0.001
Avg. syndicate non-biotech experience 0.000 0.000 **
Avq. syndicate total (non-/biotech) experience 0.000 0.000 **
Avg. syndicate biotech expertise -0.001 0.000 ...
Avg. syndicate biotech-stage expertise -0.005 0.001 ***
Adjusted R Square 0.028 0.032 0.033 0.040 0.039
SE of the Estimate 0.367 0.366 0.366 0.365 0.365
R Square Chanqe 0.002 0.007 0.007 0.014 0.014
F Change 1.525 4.972 5.259 10.576 10.238
Sig. F Change 0.217 0.026 0.022 0.001 0.001
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(continued) Table G-4: Hypotheses 2 -  Multiple regression results

Shown are the results for the analyses of Hypotheses 2a and 2b. The dependent variable is the log of 
the round-length (in days) ('***': p<.01; p<.05; p<.l).

P a n e ls  C: additional analyses on later rounds only (N=2,116)
P a n e l C - l :  baseline model
Pan e l C -2 : full models for the lead VCs
Pan e l C -3 : full models for the syndicates

P a n e l  C - 1 :  B a s e l in e  2 n d / la t e r  r o u n d s M o d e l  0 -1 M o d e l  0 -2 M o d e l  0 - 3 M o d e l  0 - 4
N  =  2 ,1 1 6

B SE B SE B SE B SE
Constant 2.353 0.067 2.306 0.076 *** 2.295 0.075 *** 2.315 0.081 ***
Annual chanqe in VCs investinq venture capital 0.001 0.001 0.001 0.001 0.000 0.001 0.001 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Annual chanqe in total venture capital raised 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Round in 1996-2000 dummy (1=yes) -0.019 0.026 -0.014 0.027 -0.037 0.027 -0.042 0.027
Venture from US dummy (1=yes) 0.027 0.031 0.040 0.031 0.022 0.038
Venture sector 41 dummy (1 =yes) 0.012 0.018 0.005 0.018 0.008 0.018
Venture aqe at round [years] 0.000 0.003 -0.001 0.003 0.000 0.003
Venture start-up/seed/early-staqe dummy (1=yes) 0.018 0.019 0.024 0.019 0.021 0.019
1st round investment (1=yes)
Deal size [$Mio] 0.005 0.001 »»* 0.005 0.001 * * *

Syndicated deal dummy (1=yes) 0.039 0.021 *
% Independent private equity VCs in round -0.067 0.027 *
% VCs in round that come from same country as venture 0.027 0.041
Adjusted R Square 0.001 0.000 0.013 0.017
SE of the Estimate 0.403 0.404 0.401 0.400
R Square Chanqe 0.003 0.001 0.013 0.005
F Chanqe 1.485 0.633 28.728 3.518
Sig. F Change 0.204 0.639 0.000 0.015

P a n e l  C - 2 :  L e a d  V C ’s  k n o w le d g e  2 n d / la t e r  r o u n d s M o d e l  1 -1 M o d e l  1 -2 M o d e l  1 -3 M o d e l  1 -4 M o d e l  1 -5
N  =  2 ,1 1 6

B S E B S E B S E B S E B SE
Constant 2.317 0.081 * * * 2.315 0.081 *** 2.315 0.081 *** 2.306 0.081 *** 2.306 0.081 ***
Annual chanqe in VCs investinq venture capital 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Annual chanqe in total venture capital raised 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Round in 1996-2000 dummy (1=yes) -0.040 0.027 -0.041 0.027 -0.041 0.027 -0.038 0.027 -0.039 0.027
Venture from US dummy (1=yes) 0.020 0.038 0.022 0.038 0.022 0.038 0.025 0.038 0.021 0.038
Venture sector 41 dummy (1 =yes) 0.008 0.018 0.009 0.018 0.009 0.018 0.010 0.018 0.009 0.018
Venture aqe at round [yearsl 0.000 0.003 -0.001 0.003 -0.001 0.003 -0.001 0.003 0.000 0.003
Venture start-up/seed/early-staqe dummy (1=yes) 0.021 0.019 0.019 0.019 0.018 0.019 0.015 0.019 0.033 0.019 *
1st round investment (1=yes)
Deal size [$Mio] 0.005 0.001 *** 0.005 0.001 *** 0.005 0.001 *** 0.005 0.001 *** 0.005 0.001 ***
Syndicated deal dummy (1=yes) 0.042 0.021 ** 0.043 0.021 ** 0.044 0.021 ** 0.048 0.021 ** 0.047 0.021 **
% Independent private equity VCs in round -0.067 0.027 ** -0.066 0.027 ** -0.065 0.027 ** -0.054 0.028 ** -0.056 0.028
% VCs in round that come from same country as venture 0.030 0.041 0.032 0.041 0.033 0.041 0.035 0.041 0.033 0.041
Lead VC aqe [yearsl 0.000 0.001
Lead VC non-biotech experience 0.000 0.000
Lead VC total (non-/biotech) experience 0.000 0.000
Lead VC biotech expertise 0.000 0.000
Lead VC biotech-stage expertise -0.002 0.001 ***
Adjusted R Square 0.016 0.017 0.017 0.021 0.020
SE of the Estimate 0.400 0.400 0.400 0.399 0.399
R Square Chanqe 0.000 0.000 0.001 0.004 0.004
F Chanqe 0.330 1.060 1.701 9.564 8.431
Sig. F Change 0.566 0.303 0.192 0.002 0.004

P a n e l  C - 3 :  S y n d i c a t e ’s  k n o w le d g e  2 n d / la t e r  r o u n d s M o d e l  2 -1 M o d e l  2 -2 M o d e l  2 -3 M o d e l  2 - 4 M o d e l  2 - 5
N  =  2 ,1 1 6

B SE B SE B SE B SE B SE
Constant 2.318 0.082 . . . 2.323 0.081 2.325 0.081 *** 2.319 0.081 *** 2.320 0.081 * * *

Annual chanqe in VCs investinq venture capital 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Annual chanqe in ventures receivinq biotech venture capital 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Annual chanqe in total venture capital raised 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Round in 1996-2000 dummy (1=yes) -0.041 0.027 -0.041 0.027 -0.041 0.027 -0.037 0.027 -0.037 0.027
Venture from US dummy (1=yes) 0.021 0.038 0.025 0.038 0.025 0.038 0.031 0.038 0.025 0.038
Venture sector 41 dummy (1 =yes) 0.008 0.018 0.010 0.018 0.010 0.018 0.011 0.018 0.010 0.018
Venture aqe at round [yearsl 0.000 0.003 0.000 0.003 0.000 0.003 0.000 0.003 0.000 0.003
Venture start-up/seed/early-staqe dummy (1=yes) 0.021 0.019 0.019 0.019 0.019 0.019 0.015 0.019 0.036 0.019 *
1st round investment (1=yes)
Deal size [$Mio] 0.005 0.001 *** 0.005 0.001 * * * 0.005 0.001 *** 0.005 0.001 *** 0.005 0.001 * * *

Syndicated deal dummy (1=yes) 0.039 0.021 * 0.037 0.021 * 0.037 0.021 * 0.032 0.021 0.033 0.021
% Independent private equity VCs in round -0.066 0.027 ** -0.065 0.027 ** -0.064 0.027 ** -0.049 0.028 * -0.051 0.028 *
% VCs in round that come from same country as venture 0.028 0.041 0.029 0.041 0.028 0.041 0.025 0.041 0.023 0.041
Avq. syndicate aqe 0.000 0.001
Avq. syndicate non-biotech experience 0.000 0.000 *
Avq. syndicate total (non-/biotech) experience 0.000 0.000 *
Avq. syndicate biotech expertise -0.001 0.000
Avg. syndicate biotech-stage expertise -0.004 0.001 . . .

Adjusted R Square 0.016 0.018 0.018 0.024 0.023
SE of the Estimate 0.400 0.400 0.400 0.399 0.399
R Square Chanqe 0.000 0.001 0.002 0.008 0.007
F Chanqe 0.170 2.760 3.783 17.435 15.374
Sig. F Change 0.680 0.097 0.052 0.000 0.000
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Table G-S: Hypotheses 2 - Multiple regression results (additional analysis)

Shown are the results for the additional analysis of pre-1998 rounds only (N = l,938) p<0.1; p<0.05; '***': p<0.01).

(N=1938) Model 1-1 Model 1-2 Model 1-3 Model 1-4 Model 1-5 Model 2-1 Model 2-2 Model 2-3 Model 2-4 Model 2-5
beta beta beta beta beta beta beta beta beta beta

(Constant) 2.499 *** 2.494 *** 2.494 *** 2.481 *** 2.479 *** 2.508 *** 2.508 *** 2.510 *** 2.495 *** 2.493 ***
Annual change in VCs investing venture capital (0.000) (0.000) (0.000) 0.000 (0.000) (0.000) (0.000) (0.000) 0.000 (0.000)
Annual change in ventures receiving biotech venture capital 0.001 ** 0.001 * 0.001 * 0.001 0.001 0.001 * 0.001 * 0.001 * 0.001 0.001
Annual change in total venture capital raised (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Round in 1996-2000 dummy (1=yes} (0.021) (0.020) (0.020) (0.014) (0.018) (0.019) (0.020) (0.019) (0.016) (0.016)
Venture from US dummy (1=yes) (0.040) (0.044) (0.045) (0.038) (0.042) (0.039) (0.041) (0.041) (0.026) (0.031)
Venture sector 41 dummy (1=ves) (0.019) (0.015) (0.015) (0.009) (0.013) (0.020) (0.015) (0.014) (0.008) (0.011)
Venture age at round 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.004
Venture start-up/seed/early-stage dummy (1=yes) (0.018) (0.020) (0.021) (0.027) 0.004 (0.018) (0.019) (0.020) (0.027) 0.007
1st round investment 0.152 *** 0.144 *** 0.143 *** 0.138 *** 0.137 *** 0.152 *** 0.144 *** 0.144 *** 0.139 *** 0.136 ***
Deal size ($Mio) 0.002 *** 0.002 *** 0.002 *** 0.002 *** 0.002 *** 0.002 *** 0.002 *** 0.002 *** 0.002 *** 0.002 ***
Syndicated deal dummy (1=yes) 0.043 * 0.048 ** 0.049 ** 0.056 ** 0.052 ** 0.039 * 0.036 0.035 0.031 0.031
% true private eguity VCs in round (0.108) *** (0.102) *** (0.101) *** (0.086) *** (0.091) *** (0.108)*** (0.102) *** (0.101) *** (0.081) *** (0.083) ***
% VCs in round that come from same country as venture (0.020) (0.012) (0.011) (0.017) (0.019) (0.022) (0.019) (0.019) (0.031) (0.035)
Lead VC age (0.001)
Lead VC non-biotech experience (0.000) *
Lead VC total experience (0.000) *
Lead VC biotech expertise (0.001) ***
Lead VC biotech-stage expertise (0.003) ***
Avg. syndicate age (0.002)
Avg. syndicate non-biotech experience (0.000) **
Avg. syndicate total experience (0.000) **
Avg. syndicate biotech expertise (0.002) ***
Avg. syndicate botech-stage expertise (0.006) ***
Adjusted R Sguare 0.037 0.036 0.037 0.044 0.042 0.037 0.037 0.038 0.047 0.046
SE of estimate 0.433 0.433 0.433 0.432 0.432 0.433 0.433 0.433 0.431 0.431
R Sguare Change (over baseline model) 0.000 0.001 0.002 0.008 0.006 0.001 0.002 0.003 0.011 0.010
F Change 0.599 2.995 * 3.724 * 16.044 *** 12.488 *** 2.007 4.792 ** 5.602 ** 21.651 *** 20.339 ***
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Table G-6: Hypotheses 2 - t-test

Shown are the results for the t-test that serves as an additional analysis to compare the not-/included 
first rounds p<0.1; p<0.05; '***': p<0.01).

P a n e l A: all first rounds (|\l-included = 729; N-not-included = 310)
P an e l B: pre-1998 first rounds (N-included=477; N-not-included = 55)

Panel A: all 1st rounds Included in analysis (N=729) Not included in analysis (N=310)
t Sig. (2-tail.)Mean SD SE Mean SD SE

Annual change in VCs Investing venture capital 117.5 2 1 .8 0 .8 103.5 2 7 .3 1.6 8 .0 0.000 “*
Annual change in ventures receiving biotech venture capital 123.6 3 5 .6 1.3 110.3 3 2 .9 1.9 5 .8 0.000 **‘
Annual change in total venture capital raised 138.9 7 8 .5 2 .9 92.9 7 1 .7 4 .1 9 .2 0.000 “*
Round in 1996-2000 dummy (1=yes) 0.4 0 .5 0.0 0.3 0 .5 0.0 2 .3 0 .0 2 2  **
Venture from US dummy (1=yes) 0.8 0 .4 0.0 0.5 0 .5 0.0 10.1 0.000 ***
Venture sector 41 dummy (1=yes) 0.6 0 .5 0.0 0.5 0 .5 0.0 2 .8 0 .0 0 6  *“
Venture age at round 1.8 3 .4 0.1 3.9 8 .7 0 .5 -4 .0 0.000 ***
Venture start-up/seed/early-stage dummy (1=yes| 0.8 0 .4 0 ,0 0.7 0 .5 0.0 5 .2 0.000 ***
Deal size ($Mio) 4.7 2 1 .7 0 .8 5.9 1 4 .0 0 .8 -1 .1 0 .2 7 5
Syndicated deal dummy (1=yes) 0.7 0 .5 0.0 0.6 0 .5 0.0 2.1 0 .0 3 3  **
% VCs from US in round 1(L7l 0 .3 0.0 0.4 0 .4 0.0 1 0 .2 0.000 ***
% true private eguity VCs in round 0.6 0 .4 0.0 0.6 0 .4 0.0 2 .5 0 .0 1 3  **
% VCs in round that come from same country as venture 0.8 0 .3 0.0 0.7 0 .3 0.0 1.0 0 .3 1 5
Lead VC age 13.6 13 .8 0 .5 12.4 1 2 .0 0 .7 1.4 0 .1 5 3
Lead VC non-biotech experience 143.0 2 1 2 .1 7 .9 97.7 2 2 5 .1 1 2 .8 3 .0 0 .0 0 3  ***
Lead VC total experience 159.2 2 3 3 .9 8 .7 112.3 2 4 7 .6 14.1 2 .8 0 .0 0 5  ***
Lead VC biotech expertise 25.1 4 7 .6 1.8 18.3 3 8 .3 2 .2 2 .4 0 .0 1 5  **
Lead VC biotech-stage expertise 7.4 1 3 .4 0 .5 5.5 1 1 .3 0 .6 2 .3 0 .0 2 2  **
Avg. syndicate age 9.6 9 .4 0 .3 —Ö2 8 ,6 0 .5 0 .7 0 .5 1 3
Avg. syndicate non-biotech experience 91.5 1 3 6 .7 5.1 56.8 1 1 2 .7 6 .4 4 .3 0.000 ***
Avg. syndicate total experience 102.9 1 5 1 .3 5 .6 67.2 1 2 4 .7 7.1 4 .0 0.000 ***
Avg. syndicate biotech expertise 16.4 3 5 .7 1.3 11.4 2 1 .5 1 .2 2 .8 0 .0 0 5  ***
Avg. syndicate botech-stage expertise 4.8 9 .9 0 .4 3.5 6 .7 0 .4 2 .4 0 .0 1 5  **
Round Year 1,993.0 6 .7 0 .2 1,999.0 “ T l 0 .3 -1 5 .8 0.000 ***

Panel B: pre-1998 1st rounds Included in analysis (N=477) Not included in analysis (N=55)
t Sig. (2-tail.)Mean SD SE Mean SD SE

Annual change in VCs investing venture capital 113.2 18.1 0 .8 108.9 1 7 .6 2 .4 1.7 0 .0 9 2  *
Annual change in ventures receiving biotech venture capital 124.0 37.1 1.7 121.6 2 6 .5 3 .6 0 .6 0 .5 3 5
Annual change in total venture capital raised 137.5 8 4 .3 3 .9 133.0 4 3 .5 5 .9 0 .6 0 .5 2 2
Round in 1996-2000 dummy (1=yes) 0.2 0 .4 0.0 0.2 0 .4 0.1 -0 .7 0 .4 9 7

Venture from US dummy (1=yes) 0.9 0 ,3 0.0 0.9 0 ,4 0.0 1.4 0 .1 6 2
Venture sector 41 dummy (1=yes) 0.6 0 .5 0.0 0.6 0 ,5 0.1 0 .7 0 .4 6 1
Venture age at round 1.6 3 .5 0 .2 3.6 5 .3 0 .7 -2 .7 0 .0 0 9  ***
Venture start-up/seed/early-stage dummy (1=yes) 0.9 0 ,3 0.0 0.7 0 .5 0.1 2 .5 0 .0 1 5  **

Deal size ($Mio) 4.0 2 5 .5 1.2 3.3 1 3 .4 1 .8 0 .3 0 .7 4 1

Syndicated deal dummy (1=yes) 0.6 0 .5 0.0 0.3 0 ,5 0.1 4 .7 0.000 ***
% VCs from US in round 0.8 0 .3 0.0 0.8 0 .3 0.0 0 .6 0 .5 6 1
% true private eguity VCs in round 0.7 0 .4 0.0 0.7 0 .4 0,1 -0 .6 0 ,5 4 8
% VCs in round that come from same country as venture 0.8 0 .3 .0 .0 _ ¡78 0 .3 0.0 0 .2 0 .8 3 0

Lead VC age 14.1 14 .5 0 .7 9.7 8 .4 1.1 3 .3 0 .0 0 1  ***
Lead VC non-biotech experience 149.4 1 9 1 .2 8 .8 74.9 1 3 6 .7 18 .4 3 .6 0.000 ***
Lead VC total experience 163.8 2 1 0 .9 9 .7 86.1 1 5 7 .4 2 1 .2 3 .3 0 .0 0 1  * **
Lead VC biotech expertise 20.8 3 5 .6 1 1.6 11.2 2 4 .6 3 .3 2 ,6 0 . 0 1 1 * *
Lead VC biotech-stage expertise 6.6 1 1 .0 0 ,5 2.7 5 .0 0 .7 4 ,6 0.000 ***
Avg. syndicate age 10.0 1 0 .2 0 .5 9.1 8.1 1.1 0 .7 0 .4 6 9
Avg. syndicate non-biotech experience 97.7 1 3 2 .7 6.1 63.0 9 3 .2 1 2 .6 2 .5 0 .0 1 5  **
Avg. syndicate total experience 108.1 1 4 6 .7 6 .7 71.9 1 0 3 .7 1 4 .0 2 .3 0 .0 2 2  **
Avg. syndicate biotech expertise 13.5 2 4 .5 1.1 8.8 1 5 .6 2.1 1 .9 0 .0 5 6  *
Avg. syndicate botech-stage expertise 4.2 7 .3 0 .3 2.3 3 .8 0 .5 3.1 0 .0 0 2  * **

Round Year 1,989.5 5 .6 0 .3 1,989.6 5,1 0 .7 -0 .1 0 .8 8 8

L



Sven Remer - Smart Money September 2005

J.VIII. Tables Chapter H

Table H-2: Hypotheses 3 - Summary statistics (continued)

Shown are the detailed summary statistics for the 'core sample' of all/non-public/publlc ventures founded before 1994 ('core sample' raw data, used for the main analysis of H3a), 
including the results of a t-test comparing the mean values of the examined variables for non-public and public ventures ('***': p<.01; p<.05; p<.l). Also shown are (in
the last five columns) the summary statistics for the sample used for the main analysis of H3b.

S u m m ary  statis tics

1 2 3 4 5 6 7 8 9  10 11 12 13 14  15 16 17 18

A ll v e n tu re s  fo u n d e d  b e fo re  199 4 A ll v e n tu re s  fo u n d e d  b e fo re  M a rc h  2003

A ll v en tu res N o n -p u b lic  v en tu res P u b lic  v en tu res t - te s t  n o n - /p u b l ic A ll ven tu re s

M ean S D M in M a x . N M ean S D IN M ean S D N S i g - n M ean S D M in . M a x . N

1 A l l V C s ' k n o w le d g e  -  a ll ro u n d s A v g .  a g e  o f  a ll V C s  in v e s te d  in  v e n tu re 10.33 1 0 .0 5 0 .1 0 1 2 6 .5 0 5 6 8 10.47 10 .4 1 3 3 0 10.13 9 .5 6 2 3 8 0 .6 9 3 10.60 1 0 .5 7 0 .1 0 1 2 9 .0 0 1 6 0 2

2 A v g .  e x p e r ie n c e  o f  a ll V C s  in v e s te d  in  v e n tu re 123.92 1 4 8 .4 5 0 .0 0 1 ,0 2 0 .0 0 5 6 7 118.52 1 5 7 .6 8 3 3 0 131,43 1 3 4 .5 1 2 3 7 0 .3 0 7 104.66 1 4 9 .0 7 0 .0 0 1 ,2 7 3 .0 0 1 5 9 4

3 A v g .  n o n - b io te c h  e x p e r ie n c e  o f  a ll V C s  in v e s te d  in  v e n tu re 111.15 1 3 7 1 6 0 .0 0 9 6 1 .0 0 5 6 7 105.72 1 4 6 .4 9 3 3 0 118.72 1 2 2 .9 1 2 3 7 0 .2 6 6 9 1 .16 1 3 4 .4 8 0 .0 0 1 ,0 8 1 .0 0 1 5 9 4

4 A v g .  b io te c h  e x p e r t is e  o f  a ll V C s  in v e s te d  in  v e n tu re 14.95 1 9 .4 8 0 .0 0 1 9 4 .6 2 5 6 7 13.63 1 6 .5 5 3 3 0 16.79 2 2 .8 5 2 3 7 0 .0 5 7 • 16.68 3 2 .4 7 0 .0 0 4 0 7 .0 0 1 5 9 7

5 A v g .  b io te c h - s ta g e  e x p e r t is e  o f  a ll V C s  in v e s te d  in  v e n tu re 3.87 5 .1 0 0 .0 0 4 7 .1 8 5 6 7 3.50 4 .4 5 3 3 0 4 .38 5 .8 7 2 3 7 0 .0 4 3 4 .35 7 .3 4 0 .0 0 9 5 .3 3 1 5 9 7

6 A v g .  b io te c h - s e c to r  e x p e r t is e  o f  a ll V C s  in v e s te d  in  v e n tu re 7.56 1 2 .1 8 0 .0 0 1 1 7 .7 4 5 6 7 6.24 9 .81 3 3 0 9.39 1 4 .6 8 2 3 7 0 .0 0 2 * ** 7 .05 1 3 .2 2 0 .0 0 1 2 5 .7 5 1 5 9 7

7 L e a d  V C s ' k n o w le d g e  -  a ll ro u n d s A v g .  a g e  o f  le a d  V C s  in v e s te d  in  v e n tu re 14.35 1 2 .8 8 0 .1 0 1 2 6 .5 0 5 6 8 13.63 12 .6 1 3 3 0 15.35 1 3 .2 1 2 3 8 0 .1 1 8 14.68 1 3 .7 1 0 .1 0 1 2 9 .0 0 1 6 0 2

8 A v g ,  e x p e r ie n c e  o f  le a d  V C s  in v e s te d  in  v e n tu re 190 .63 2 2 6 .9 3 0 .0 0 1 ,4 8 8 .0 0 5 6 7 175.71 2 3 4 .7 0 3 3 0 2 1 1 .40 2 1 4 .4 1 2 3 7 0 .0 6 5 * 172.17 2 5 1 .7 5 0 .0 0 2 ,0 8 8 .0 0 1 5 9 4

9 A v g .  n o n - b io te c h  e x p e r ie n c e  o f  le a d  V C s  in v e s te d  in  v e n tu re 172 .16 2 0 7 .5 5 0 .0 0 1 ,3 6 4 .0 0 5 6 7 157.92 2 1 5 .2 6 3 3 0 191.99 1 9 5 .0 2 2 3 7 0 .0 5 4 * 152.31 2 2 8 .1 3 0 .0 0 1 ,9 3 4 .0 0 1 5 9 4

10 A v g .  b io te c h  e x p e r t is e  o f  le a d  V C s  in v e s te d  in  v e n tu re 2 3 .33 3 1 .1 4 0 .0 0 2 6 4 .6 7 5 6 7 2 0 .42 2 7 .4 8 3 3 0 27.39 3 5 .2 7 2 3 7 0 .0 0 8 * ** 26.45 4 5 .6 0 0 .0 0 4 0 7 .0 0 1 5 9 7

11 A v g .  b io te c h - s ta g e  e x p e r t is e  o f  le a d  V C s  in v e s te d  in  v e n tu re 6 .13 8 .4 1 0 .0 0 6 9 .0 0 5 6 7 5.22 7 .0 8 3 3 0 7.39 9 .8 5 2 3 7 0 .0 0 2 * ** 6.92 1 1 .0 4 0 .0 0 1 2 1 .0 0 1 5 9 7

12 A v g .  b io te c h - s e c to r  e x p e r t is e  o f  le a d  V C s  in v e s te d  in  v e n tu re 11.81 1 9 .3 2 0 .0 0 1 6 6 .6 7 5 6 7 9.51 1 6 .2 9 3 3 0 15.02 2 2 .5 4 2 3 7 0 .0 0 1 * ** 11 .44 2 1 .7 0 0 .0 0 2 4 4 .0 0 1 5 9 7

1 3 A l l V C s ' k n o w le d g e  -  1 s t ro u n d s A v g .  a g e  o f  a ll V C s  in  1 s t  ro u n d 9.39 1 0 .6 9 0 .1 0 1 2 6 .0 0 5 5 4 9.72 1 1 .0 2 3 2 2 8 .94 1 0 .2 3 2 3 2 0 .4 0 1 9.91 1 1 .4 5 0 .1 0 1 2 9 .0 0 154 1

1 4 A v g .  e x p e r ie n c e  o f  a ll V C s  in  1 s t ro u n d 9 4 .59 1 3 7 .5 7 0 .0 0 1 ,0 2 0 .0 0 551 89.35 1 3 5 .3 8 3 2 2 101.96 1 4 0 .5 5 2 2 9 0 .2 8 9 87.11 1 5 0 .8 9 0 .0 0 1 .2 7 3 .0 0 153 1

1 5 A v g .  n o n - b io te c h  e x p e r ie n c e  o f  a ll V C s  in  1 s t ro u n d 8 5 .83 1 2 7 .5 9 0 .0 0 9 6 1 .0 0 551 8 0 .45 1 2 5 .7 4 3 2 2 93.41 1 3 0 .0 5 2 2 9 0 .2 4 0 76.26 1 3 5 .6 0 0 .0 0 1 .0 8 1 .0 0 153 1

1 6 A v g .  b io te c h  e x p e r t is e  o f  a ll V C s  in  1 s t ro u n d 10.38 1 7 .9 5 0 .0 0 1 9 9 .0 0 5 5 5 9.30 1 2 .9 7 3 2 3 11.90 2 3 .1 1 2 3 2 0 .0 9 3 ■ 13.83 3 2 .4 7 0 .0 0 4 0 7 .0 0 1 5 3 8

1 7 A v g .  b io te c h - s ta g e  e x p e r t is e  o f  a ll V C s  in  1 s t  ro u n d 3.25 5 4 2 0 .0 0 4 4 .0 0 5 5 5 2.88 4 .4 3 3 2 3 3.75 6 .5 3 2 3 2 0 .0 6 5 ■ 4.05 8 .7 4 0 .0 0 1 1 5 .0 0 1 5 3 8

1 8 A v g .  b io te c h - s e c to r  e x p e r t is e  o f  a ll V C s  in  1 s t ro u n d 4.85 1 0 .7 3 0 .0 0 1 3 7 .0 0 5 5 5 3.98 7 .2 5 3 2 3 6.06 1 4 .1 5 2 3 2 0  0 2 4 ** 5.44 1 3 .8 5 0 .0 0 2 3 1 .0 0 1 5 3 8

1 9 L e a d  V C s ' k n o w le d g e  -  1 s t  ro u n d s A g e  o f  le a d  V C s  in  1 s t  ro u n d 12.71 1 4 .4 7 0 .1 0 1 2 8 .0 0 5 5 4 12.90 1 4 8 3 3 2 2 12.43 1 3 .9 7 2 3 2 0 .7 0 5 12.94 1 4 .2 3 0 .1 0 1 2 9 .0 0 154 1

2 0 A v g .  e x p e r ie n c e  o f  le a d  V C s  in  1 s t  ro u n d 139 .75 2 0 7 .1 0 0 .0 0 1 ,4 8 8 .0 0 551 132.81 2 1 1 .3 0 3 2 2 149.52 2 0 1 .0 9 2 2 9 0 .3 5 1 130.24 2 3 2 .9 1 0 .0 0 2 ,0 8 8 .0 0 1531

21 A v g .  n o n - b io te c h  e x p e r t is e  o f  le a d  V C s  in  1 s t  r o u n d 127 .85 1 9 1 .2 7 0 .0 0 1 ,3 6 4 .0 0 551 120.65 1 9 5 .5 9 3 2 2 137.97 1 8 4 .9 7 2 2 9 0 .2 9 5 115.52 2 1 1 0 7 0 .0 0 1 ,9 3 4 .0 0 153 1

2 2 A v g .  b io te c h  e x p e r t is e  o f  le a d  V C s  in  1 s t  ro u n d 1 5 .14 2 4 .4 4 0 .0 0 1 9 9 .0 0 5 5 5 14.12 2 0 .9 8 3 2 3 16.56 2 8 .5 6 2 3 2 0 .2 4 6 2 0 .07 4 2 .4 0 0 .0 0 4 0 7 .0 0 1 5 3 8

2 3 A v g .  b io te c h - s ta g e  e x p e r t is e  o f  le a d  V C s  in  1 s t  r o u n d 4.91 8 .1 7 0 .0 0 6 1 0 0 5 5 5 4.41 7 .2 3 3 2 3 5.59 9 .2 9 2 3 2 0 .0 9 3 ■ 5.90 1 1 .8 1 0 .0 0 1 2 1 0 0 1 5 3 8

2 4 A v g .  b io te c h - s e c to r  e x p e r t is e  o f  le a d  V C s  in  1 s t  r o u n d 7.08 1 4 .1 4 0 .0 0 1 3 7 ,0 0 5 5 5 5.98 1 1 0 0 3 2 3 8.61 1 7 .5 1 2 3 2 0 .0 3 1 ** 8 .06 1 9 .6 9 0 .0 0 2 4 0 .0 0 1 5 3 8

2 5 A l l V C s ' k n o w le d g e  -  2 n d / la te r  ro u n d s A v g .  a g e  o f  a ll V C s  in  2 n d / la te r  ro u n d 11.20 8 .4 1 0 .1 0 1 2 7 .0 0 4 3 0 11.21 7 .0 5 2 0 7 11.19 9 .5 2 2 2 3 0 .9 7 9 11.77 9 .1 9 0 .1 0 1 2 8 .0 0 9 4 5

2 6 A v g .  to ta l e x p e r ie n c e  o f  a ll V C s  In  2 n d / la te r  ro u n d 138.95 1 4 5 .4 0 0 .0 0 9 6 1 .0 0 4 3 0 135 .86 1 5 7 .9 2 2 0 7 141.82 1 3 3 .0 1 2 2 3 0 .6 7 4 1 2 5 .84 1 4 2 .5 1 0 .0 0 9 6 1 .0 0 9 4 5

2 7 A v g .  n o n - b io te c h  e x p e r ie n c e  o f  a ll V C s  in  2 n d / la te r  ro u n d 156.35 1 5 8 .5 4 0 .0 0 1 ,0 2 0 .0 0 4 3 0 153 .45 1 6 9 .8 5 2 0 7 159.04 1 4 7 .6 1 2 2 3 0 .7 1 7 144.22 1 5 6 .8 4 0 .0 0 1 ,0 2 0 .0 0 9 4 5

2 8 A v g .  b io te c h  e x p e r t is e  o f  a ll V C s  in  2 n d / la te r  ro u n d 2 1 .56 2 3 .1 7 0 .0 0 1 5 7 .3 5 4 3 0 19.02 1 9 .1 8 2 0 7 23.92 2 6 .1 6 2 2 3 0 .0 2 6 ** 2 3 .97 3 6 .7 0 0 .0 0 3 7 8 .0 0 9 4 8

2 9 A v g .  b io te c h - s ta g e  e x p e r t is e  o f  a ll V C s  in  2 n d / la te r  ro u n d 4.97 5 .5 1 0 .0 0 3 9 .0 6 4 3 0 4.62 4 .8 9 2 0 7 5.29 6 .0 2 2 2 3 0 .2 0 6 5.69 7 .6 1 0 .0 0 8 5 .5 0 9 4 8

3 0 A v g .  b io te c h - s e c to r  e x p e r t is e  o f  a ll V C s  in  2 n d / la te r  ro u n d 11.45 1 5 .1 8 0 .0 0 1 0 8 .2 9 4 3 0 9.08 1 2 .0 9 2 0 7 13.65 1 7 .3 0 2 2 3 0 .0 0 2
. . . 10.71 1 4 .8 9 0 .0 0 1 0 8 .2 9 9 4 8

31 L e a d  V C s ' k n o w le d g e  -  2 n d / la te r  ro u n d s A v g .  a g e  o f  le a d  V C s  in  2 n d / la te r  r o u n d 16.02 1 2 .6 4 0 .1 0 1 3 0 .0 0 4 3 0 15.59 1 0 .5 6 2 0 7 16.42 1 4 .3 2 2 2 3 0 .4 9 2 17.53 1 4 .3 1 0 .1 0 1 3 0 .0 0 9 4 5

3 2 A v g .  to ta l e x p e r ie n c e  o f  le a d  V C s  in  2 n d / la te r  ro u n d 215 .25 2 1 8 .6 3 0 .0 0 1 ,3 6 4 .0 0 4 3 0 2 1 3 .75 2 3 7  2 6 2 0 7 2 1 6 .64 2 0 0 .3 2 2 2 3 0 .8 9 2 219 .88 2 6 0 .9 2 0 .0 0 2 ,0 4 1 .0 0 9 4 5

3 3 A v g ,  n o n - b io te c h  e x p e r t is e  o f  le a d  V C s  in  2 n d / la te r  ro u n d 240 .0 4 2 4 0 .7 4 0 .0 0 1 ,4 8 8 .0 0 4 3 0 2 3 8 .88 2 5 9 .8 9 2 0 7 241.11 2 2 2 .0 8 2 2 3 0 .9 2 4 2 4 8 .15 2 8 6 .7 7 0 .0 0 2 ,2 0 7 .0 0 9 4 5

3 4 A v g .  b io te c h  e x p e r t is e  o f  le a d  V C s  in  2 n d / ia te r  r o u n d 32.76 3 6 .3 6 0 .0 0 2 2 6 .0 0 4 3 0 2 9 .52 3 3 .1 9 2 0 7 35.78 3 8 .9 1 2 2 3 0 .0 7 3 * 39 .33 5 3 .4 4 0 .0 0 3 7 8 .0 0 9 4 8

3 5 A v g .  b io te c h - s ta g e  e x p e r t is e  o f  le a d  V C s  in  2 n d / la te r  ro u n d 7.78 8 .9 7 0 .0 0 6 0 .4 0 4 3 0 7.15 7 .9 8 2 0 7 8,36 9 .7 8 2 2 3 0 .1 6 1 9 .54 1 2 .1 7 0 .0 0 1 2 1 .0 0 9 4 8

3 6 A v g .  b io te c h - s e c to r  e x p e r t is e  o f  le a d  V C s  In  2 n d / la te r  r o u n d 17.35 2 3 .8 9 0 .0 0 1 5 6 .8 0 4 3 0 14.35 2 0 .8 7 2 0 7 20.13 2 6 .1 2 2 2 3 0 .0 1 1 * * 17.92 2 6 .3 2 0 .0 0 2 4 6 .0 0 9 4 8

LI



Sven Remer - Smart Money September 2005

(continued) Table H-2: Hypotheses 3 - Summary statistics

Shown are the detailed summary statistics for the 'core sample' of all/non-publlc/public ventures founded before 1994 ('core sample' raw data, used for the main analysis of H3a), 
including the results of a t-test comparing the mean values of the examined variables for non-public and public ventures ('***': pc.01; pc.05; pc.l). Also shown are (in
the last five columns) the summary statistics for the sample used for the main analysis of H3b.

S u m m a r y  s t a t is t ic s

1 2  3  4  5 6  7  8  9  1 0  11 1 2  13 1 4  1 5  1 6  1 7  18

A l l  v e n tu r e s  f o u n d e d  b e fo r e  1 9 9 4 A l l  v e n tu r e s  fo u n d e d  b e fo r e  M a r c h  2 6 0 3

A l l  v e n tu r e s N o n - p u b l ic  v e n tu r e s P u b l ic  v e n tu r e s t- te s t  n o n - lp u b lic A l l  v e n tu r e s

M e a n S D M in M a x , N M e a n S D N M e a n S D N M e a n S D M in . M ax , N

3 1 V e n tu re - re la te d  c o n tro l v a r ia b le s R o u n d  a m o u n t  a t  1 s t  ro u n d 3 ,0 5 8 .1 6 0 .0 0 1 4 8 .2 0 5 2 2 3 .1 8 1 0 .0 6 2 8 5 2 .9 0 5 .01 2 3 7 0 .6 9 8 4 .8 6 1 7 .9 5 0 .0 0 5 5 0 ,0 0 1 3 9 4
3 8 V e n tu re  a m o u n t  re c e iv e d  b e fo re  IP O  o r  u n ti l la s t  ro u n d 1 6 ,7 8 2 2 .71 0 ,01 1 5 0 .5 0 5 2 9 1 6 .4 2 2 2 ,0 0 2 9 6 1 7 .2 4 2 3 .6 2 2 3 3 0 .681 1 7 .0 2 2 8 .0 4 0 .0 0 5 5 0 .0 0 1461

3 9 V e n tu re  f ro m  U S  d u m m y  (1 = y e s ) 0 ,8 4 0 .3 7 0 .0 0 1 .00 6 1 3 0 ,7 8 0,41 3 4 3 0 .91 0 ,2 8 2 7 0 0 ,0 0 0 * ** 0 ,6 3 0 ,4 8 0 .0 0 1 .00 1 7 1 2

4 0 V e n tu re  s ta g e  s ta r t-u p /s e e d  o r  e a r ly  a t  1 s t ro u n d 0 .7 7 0 .4 2 0 .0 0 1 .00 6 1 3 0 ,7 4 0 ,4 4 3 4 3 0 .8 0 0 .4 0 2 7 0 0 .1 0 6 0 .7 4 0 .4 4 0 .0 0 1 .00 1 7 1 2

41 V e n tu re  1 s t ro u n d  s y n d ic a te d 0 ,5 0 0 .5 0 0 ,0 0 1 .0 0 6 1 3 0 .5 0 0 .5 0 3 4 3 0 .4 9 0 ,5 0 2 7 0 0 .8 8 4 0 .4 9 0 .5 0 0 ,0 0 1 .00 1 7 12

4 2 le n g t h  o f  1 s t ro u n d  (a d ju s te d  fo r  IP O s  o r  a c q u is it io n s  a s  la s t  ro u n d s ) 6 3 1 .8 8 7 8 1 ,5 6 1 1 .0 0 7 ,1 8 5 ,0 0 4 7 2 6 1 9 .7 7 5 8 9 .2 7 2 2 5 6 4 2 .9 1 9 2 3 .6 3 2 4 7 0 ,7 4 4 5 3 7 .3 9 6 1 6 .9 2 1 .0 0 7 ,1 8 5 .0 0 1 0 1 9
4 3 C o n te x t- re la te d  c o n tro l v a r ia b le s - 1 s t  ro u n d A n n u a l c h a n g e  in  D J I in  y e a r  o f  1 s t ro u n d 1 1 2 ,0 4 1 2 .9 4 9 0 .5 4 1 3 4 .8 7 5 9 9 1 1 1 ,0 8 12.61 3 3 8 1 1 3 .2 8 1 3 .2 7 261 0 .0 3 9 “ 1 0 9 .0 9 1 3 .3 3 8 1 .2 7 1 3 4 .8 7 1 6 0 9
4 4 A n n u a l c h a n g e  in  n o . o f  b io te c h  V C -b a c k e d  IP O s  in  y e a r  o f  1 s t  ro u n d 1 8 3 ,1 0 2 2 2 .8 6 8 .8 2 1 ,0 0 0 .0 0 591 1 7 2 .2 9 2 1 5 ,8 6 3 3 5 1 9 7 .2 4 2 3 1 ,3 6 2 5 6 0 .1 7 8 1 7 6 .9 0 2 1 6 .9 1 8 .8 2 1 ,0 0 0 .0 0 1 6 4 2
4 5 A n n u a l c h a n g e  In v e n tu re  c a p ita l ra is e d  in  y e a r  o f  1 s t ro u n d 1 3 2 .6 7 8 0 .2 2 1 7 ,4 4 1 ,6 4 1 .7 3 6 0 2 1 2 5 ,3 4 5 1 .1 1 3 3 9 1 4 2 .1 3 1 0 5 .9 8 2 6 3 0 ,011 « 1 2 5 .3 5 7 5 .41 1 7 .4 4 1 ,6 4 1 .7 3 1 6 5 8
4 6 A n n u a l c h a n g e  in  n o . o f  V C s  p ro v id in g  v e n tu re  c a p ita l in  y e a r  o f  1 s t ro u n d 1 0 9 ,1 3 19,11 7 3 .8 7 1 4 9 ,0 0 6 0 2 1 0 8 ,3 4 19.81 3 3 9 1 1 0 ,1 3 1 8 .1 5 2 6 3 0 .2 5 5 1 1 4 .0 0 2 4 .8 2 7 3 ,8 7 1 4 9 .0 0 1 6 5 8
4 7 A n n u a l c h a n g e  in  n o . o f  v e n tu re s  re c e iv in g  b io te c h  v e n tu re  c a p ita l in  y e a r  o f  1 s t ro u n d 1 2 2 ,2 9 3 4 .8 3 7 6 .7 1 3 5 0 .0 0 6 0 2 1 1 9 ,3 9 3 1 .7 8 3 3 9 1 2 6 .0 2 3 8 .1 5 2 6 3 0 .0 2 0 ** 1 1 8 ,8 4 3 3 .4 0 7 6 ,71 3 5 0 .0 0 1 6 5 6
4 8 C o n te x t- re la te d  c o n tro l v a r ia b le s  -  la s t  ro u n d / lP O A n n u a l c h a n g e  in  D J I In y e a r  o f  la s t  ro u n d / lP O 1 1 4 .2 9 1 2 .61 9 0 .5 4 1 3 4 .8 7 6 0 3 1 1 2 ,0 1 1 2 ,7 6 3 3 3 1 1 7 ,1 1 1 1 ,8 4 2 7 0 0.000H i 1 0 5 .8 4 1 3 .7 0 9 0 .5 4 1 3 4 .8 7 1 5 8 5
4 9 A n n u a l c h a n q e  In n o . o f  b io te c h  V C -b a c k e d  IP O s  in  y e a r  o f  la s t  ro u n d / lP O 2 3 4 .0 2 2 7 9 ,5 4 8 ,8 2 1 ,0 0 0 ,0 0 6 0 8 1 7 7 ,4 9 2 3 5 .4 8 3 3 8 3 0 4 .7 9 3 1 2 .7 7 2 7 0 0 .0 0 0 *** 1 9 2 .5 4 2 4 4 .2 4 8 .8 2 1 ,0 0 0 .0 0 1 6 6 9
5 0 A n n u a l c h a n g e  In v e n tu re  c a p ita l ra is e d  in  y e a r  o f  la s t  ro u n d / lP O 1 2 6 .2 3 5 3 ,6 7 1 7 .4 4 2 2 0 ,6 4 6 0 9 1 1 8 .8 2 5 5 .0 7 3 3 9 1 3 5 .5 2 5 0 .4 4 2 7 0 0 .0 0 0 *** 1 0 4 ,6 3 71.61 1 7 .4 4 4 7 8 .7 1 1 6 7 3
51 A n n u a l c h a n g e  In n o , o f  V C s  p ro v id in g  v e n tu re  c a p ita l in  y e a r  o f  la s t ro u n d / lP O 1 1 0 .5 8 2 1 .2 0 7 3 .8 7 1 4 9 .0 0 6 0 9 1 0 8 .1 9 2 2 ,3 2 3 3 9 1 1 3 .5 8 1 9 .3 2 2 7 0 0 ,001 “ * 1 0 7 .4 6 2 6 .4 0 7 3 .8 7 1 4 9 ,0 0 1 6 7 3
5 2 A n n u a l c h a n g e  in  n o . o f  v e n tu re s  re c e iv in g  b io te c h  v e n tu re  c a p ita l in  y e a r  o f  la s t  ro u n d / lP O 1 1 6 ,5 3 2 4 .4 7 7 6 .7 1 2 1 5 .7 9 6 0 9 1 1 2 .8 9 2 4 .9 3 3 3 9 1 2 1 .1 0 2 3 .1 3 2 7 0 0 .0 0 0

. . . 1 1 2 ,4 0 3 0 .9 7 7 6 ,71 2 1 5 .7 9 1671

5 3 V a r ia b le s  n o t u s e d  fo r  a n a ly s is V e n tu re  n o . o f  ro u n d s  u n ti l la s t  ro u n d  o r  IP O  (w h e re  re le v a n t) 3 .8 0 3 .0 8 1 .0 0 1 9 .0 0 6 1 3 3 ,51 3 ,0 8 3 4 3 4 .1 6 3 .0 4 2 7 0 0 ,0 1 0
H 2 .7 8 2 ,4 9 1 .0 0 1 9 .0 0 1 7 1 2

5 4 V e n tu re  fo u n d a t io n  y e a r 1 ,9 8 6 .7 9 4 .5 2 1 ,9 7 4 .0 0 1 ,9 9 3 ,0 0 5 5 7 1 ,9 8 7 ,2 7 4 .3 6 2 9 6 1 ,9 8 6 .2 6 4 .6 4 261 0 ,0 0 8 *** 1 ,9 9 2 ,7 5 8 .6 6 1 ,9 0 2 .0 0 2 ,0 0 3 .0 0 1 3 54

5 5 V e n tu re  a g e  a t  1 s t ro u n d 3 ,0 0 4 .3 2 •3 .2 5 2 4 ,0 1 5 4 5 3.771 4 .9 5 291 2 .1 3 3 .2 5 2 5 4 0 .0 0 0 . . . 2 ,61 6 .3 6 •8 ,5 9 9 6 .1 2 1331

5 6 V e n tu re  a g e  a t  la s t  u p d a te 1 5 .5 5 4 .4 0 8 .2 6 2 9 .2 9 5 5 6 1 5 .1 1  4 .2 9 2 9 6 1 6 ,0 6 4 .4 9 2 6 0 0 ,011 . . 9 ,7 7 8 .5 6 0 .0 2 1 0 1 .1 5 1 3 5 2
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Table H-3: Hypotheses 3 - Correlations

Shown are the correlations for the variables In the 'core sample’ of ventures founded before 1994.

1 2 3 4 5 6 7 8 |  9 1 0 11 1 2

1 A v g .  a g e  o f  1 s t  r o u n d  V C s 1 . 0 0 0

2 A v g .  t o t a l  e x p e r i e n c e  o f  1 s t  r o u n d  V C s 1 . 0 0 0

3 A v g .  n o n - b i o t e c h  e x p e r i e n c e  o f  1 s t  r o u n d  V C s 0 . 9 9 8 1 . 0 0 0

4 A v g .  b i o t e c h  e x p e r t i s e  o f  1 s t  r o u n d  V C s 0 . 1 2 5 0 . 5 8 8 0 . 5 7 3 1 . 0 0 0

5 A v g .  b i o t e c h - s t a q e  e x p e r t i s e  o f  1 s t  r o u n d  V C s 0 . 1 0 3 0 . 5 4 7 0 . 5 2 6 0 . 8 0 8 1 . 0 0 0

6 A v g .  b i o t e c h - s e c t o r  e x p e r t i s e  o f  1 s t  r o u n d  V C s 0 . 0 8 8 0 . 4 3 5 0 . 4 2 5 0 . 8 7 8 0 . 7 0 3 1 . 0 0 0

7 M a x .  a g e  o f  1 s t  r o u n d  V C 0 . 8 1 9 0 . 2 2 0 0 . 2 2 1 0 . 0 9 7 0 . 0 8 9 0 . 0 8 6 1 . 0 0 0

8 M a x .  t o t a l  e x p e r i e n c e  o f  1 s t  r o u n d  V C 0 . 2 2 4 0 . 8 7 8 0 . 8 7 3 0 . 5 2 6 0 . 5 0 9 0 . 3 7 5 0 . 2 9 9 1 . 0 0 0

9 M a x .  n o n - b i o t e c h  e x p e r t i s e  o f  1 s t  r o u n d  V C 0 . 2 2 4 0 . 8 7 9 0 . 8 7 7 0 . 5 1 5 0 . 4 9 4 0 . 3 6 8 0 . 3 0 2 0 . 9 9 9 1 . 0 0 0

1 0 M a x .  b i o t e c h  e x p e r t i s e  o f  1 s t  r o u n d  V C 0 . 1 2 7 0 . 5 8 7 0 . 5 7 0 0 . 8 8 3 0 . 7 5 4 0 . 7 5 7 0 . 1 8 0 0 . 6 8 9 0 . 6 7 3 1 . 0 0 0

11 M a x .  b i o t e c h - s t a g e  e x p e r t i s e  o f  1 s t  r o u n d  V C 0 . 1 0 5 0 . 5 0 7 0 . 4 8 7 0 . 6 8 0 0 . 8 6 5 0 . 5 9 1 0 . 1 7 6 0 . 6 3 9 0 . 6 2 3 0 . 8 4 9 1 . 0 0 0
1 2 M a x .  b i o t e c h - s e c t o r  e x p e r t i s e  o f  1 s t  r o u n d  V C 0 . 1 0 9 0 . 4 4 0 0 . 4 2 7 0 . 7 8 4 0 . 6 7 7 0 . 9 0 3 0 . 1 8 2 0 . 4 8 8 0 . 4 7 5 0 . 8 4 9 0 . 7 4 6 1 . 0 0 0

1 3 A v g .  a g e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 9 4 1 0 . 2 4 3 0 . 2 4 3 0 . 1 4 9 0 . 1 3 6 0 . 1 0 2 0 . 7 5 5 0 . 2 0 4 0 . 2 0 4 0 . 1 4 7 0 . 1 3 0 0 . 1 2 0
1 4 A v g .  t o t a l  e x p e r i e n c e  o f  a l l  V C s  i n v e s t e d  i n  v e n t u r e 0 . 2 1 8 0 . 8 2 4 0 . 8 2 3 0 . 4 9 5 0 . 4 5 2 0 . 3 5 5 0 . 1 9 9 0 . 7 5 0 0 . 7 5 1 0 . 5 2 2 0 .4 6 1 0 . 3 8 9

1 5 A v q .  n o n - b i o t e c h  e x p e r i e n c e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 2 2 0 0 . 8 2 5 0 . 8 2 7 0 . 4 8 2 0 . 4 3 3 0 . 3 4 6 0 . 1 9 7 0 . 7 4 6 0 . 7 5 0 0 . 5 0 6 0 . 4 4 ? 0  3 7 6
1 6 A v g .  b i o t e c h  e x p e r t i s e  o f  a l l  V C s  i n v e s t e d  i n  v e n t u r e 0 . 0 8 7 0 . 4 8 5 0 . 4 7 1 0 . 8 3 6 0 . 6 6 8 0 . 7 4 4 0 . 0 9 4 0 . 4 5 7 0 . 4 4 7 0 . 7 6 6 0 .6 0 1 0 . 6 9 0

1 7 A v g .  b i o t e c h - s t a q e  e x p e r t i s e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 0 6 2 0 . 4 5 6 0 . 4 4 0 0 . 7 7 9 0 . 7 7 5 0 . 7 1 5 0 . 0 6 3 0 . 4 3 3 0 . 4 2 2 0 . 7 2 5 0 .7 0 1 0 . 6 7 7
1 8 A v g .  b i o t e c h - s e c t o r  e x p e r t i s e  o f  a l l  V C s  i n v e s t e d  i n  v e n t u r e 0 . 0 5 3 0 . 3 5 5 0 . 3 4 6 0 . 7 3 0 0 . 6 2 1 0 . 8 3 7 0 .0 9 1 0 . 3 4 0 0 . 3 3 3 0 . 6 6 2 0 .5 6 1 0 . 7 9 2

1 9 A v g .  m a x .  a g e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 8 0 7 0 . 2 1 6 0 . 2 1 6 0 . 1 3 2 0 . 1 4 4 0 . 1 0 8 0 . 8 3 1 0 . 2 5 6 0 . 2 5 6 0 . 1 8 3 0 . 1 9 0 0 . 1 7 5
2 0 A v g .  m a x .  t o t a l  e x p e r i e n c e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 1 7 6 0 . 7 5 0 0 . 7 4 4 0 . 4 7 6 0 . 4 6 7 0 . 3 4 6 0 . 2 3 4 0 . 8 5 1 0 . 8 4 9 0 . 6 3 1 0 . 5 9 9 0 .4 6 1

2 1 A v g .  m a x .  n o n - b i o t e c h  e x p e r i e n c e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 1 7 8 0 . 7 5 4 0 . 7 5 1 0 . 4 7 0 0 . 4 5 4 0 . 3 4 1 0 . 2 3 5 0 . 8 5 2 0 . 8 5 3 0 . 6 1 9 0 . 5 8 4 0 . 4 5 0

2 2 A v g .  m a x .  b i o t e c h  e x p e r t i s e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 0 7 7 0 . 4 6 2 0 . 4 4 7 0 . 7 7 2 0 . 6 5 3 0 . 6 9 2 0 .1 3 1 0 . 5 4 5 0 . 5 3 2 0 . 8 5 1 0 . 7 2 5 0 . 7 5 3

2 3 A v g .  m a x .  b i o t e c h - s t a g e  e x p e r t i s e  o f  V C s  in v e s t e d  i n  v e n t u r e 0 . 0 6 0 0 . 4 3 8 0 . 4 2 3 0 . 7 1 8 0 . 7 2 7 0 . 6 6 4 0 . 1 1 4 0 . 5 3 0 0 . 5 1 7 0 . 8 0 7 0 . 8 1 4 0 . 7 3 7

2 4 l A v g .  m a x .  b i o t e c h - s e c t o r  e x p r t i s e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 0 6 3 0 . 3 5 2 0 . 3 4 2 0 . 6 9 6 0 . 6 2 2 0 . 7 9 2 0 . 1 3 5 0 . 4 0 9 0 . 4 0 0 0 . 7 4 3 0 . 6 7 5 0 . 8 5 9

2 5 A n n u a l  c h a n g e  in  D J I  in  y e a r  o f  1 s t  r o u n d 0 . 0 2 3 0 . 0 3 6 0 . 0 3 8 0 . 0 2 5 - 0 . 0 0 1 0 . 0 0 3 0 . 0 8 6 0 . 0 6 4 0 . 0 6 8 0 . 0 4 4 0 . 0 3 2 0 . 0 1 0

2 6 A n n u a l  c h a n g e  i n  t o t a l  n o .  o f  b i o t e c h  V C - b a c k e d  I P O s  in  y e a r  o f  1 s t  r o u n d - 0 . 0 5 4 0 . 0 4 0 0 . 0 4 2 - 0 . 0 1 8 0.000 - 0 . 0 1 8 - 0 . 0 3 6 - 0 . 0 0 8 - 0 . 0 0 4 - 0 . 0 6 5 - 0 . 0 4 5 • 0 . 0 5 3

2 7 A n n u a l  c h a n g e  in  t o t a l  v e n t u r e  c a p i t a l  r a i s e d  in  y e a r  o f  1 s t  r o u n d 0 . 0 2 5 - 0 . 0 1 6 - 0 . 0 1 4 - 0 . 0 0 1 - 0 . 0 1 7 0 . 0 1 2 0 . 0 0 8 - 0 . 0 1 2 -0 .0 1 1 0 . 0 0 2 - 0 . 0 1 5 0 . 0 1 5

2 8 A n n u a l  c h a n g e  i n  t o t a l  n o .  o f  V C s  p r o v i d i n g  v e n t u r e  c a p i t a l  in  y e a r  o f  1 s t  r o u n d 0 . 0 3 2 - 0 . 1 7 8 - 0 . 1 7 1 - 0 . 1 2 9 - 0 . 2 1 0 - 0 . 1 0 0 0 . 0 2 0 - 0 . 1 5 3 - 0 . 1 4 9 - 0 . 1 3 3 - 0 . 1 9 7 - 0 . 1 1 5

2 9 A n n u a l  c h a n g e  in  t o t a l  n o .  o f  v e n t u r e s  r e c e i v i n g  b i o t e c h  v e n t u r e  c a p i t a l  i n  y e a r  o f  1 s t  r o u n d - 0 . 0 6 3 - 0 . 1 9 2 - 0 . 1 8 4 - 0 . 1 8 4 - 0 . 1 9 6 - 0 . 1 4 4 - 0 . 0 5 2 - 0 . 1 8 6 - 0 . 1 7 9 - 0 . 1 9 7 - 0 . 1 9 3 - 0 . 1 5 3

3 0 R o u n d  a m o u n t  a t  1 s t  r o u n d 0 . 1 1 7 0 . 0 3 4 0 . 0 3 4 0 . 0 1 5 0 . 0 0 6 - 0 . 0 1 5 0 . 1 7 5 0 . 1 1 9 0 . 1 1 9 0 . 0 9 3 0 . 0 7 7 0 . 0 3 9

3 1 V e n t u r e  t o t a l  a m o u n t  r e c e i v e d  b e f o r e  I P O  o r  u n t i l  l a s t  r o u n d 0 . 0 3 4 0 . 0 2 3 0 . 0 2 8 • 0 . 0 3 0 - 0 . 0 1 0 - 0 . 0 3 3 0 . 0 6 1 0 . 0 0 9 0 . 0 1 5 - 0 . 0 5 3 -0 .0 3 1 - 0 . 0 5 4

3 2 V e n t u r e  t o t a l  n o .  o f  r o u n d s  u n t i l  l a s t  r o u n d  o r  I P O  ( w h e r e  r e l e v a n t ) • 0 . 0 4 0 0 . 0 5 5 0 . 0 5 3 0 . 1 4 8 0 . 1 9 9 0 . 1 5 7 0 . 1 0 4 0 . 1 0 3 0 . 1 0 5 0 . 1 7 6 0 . 2 2 1 0 . 1 8 4

3 3 V e n t u r e  f r o m  U S  d u m m y  ( 1 = y e s ) - 0 . 0 5 9 0 . 0 4 2 0 . 0 4 6 0 . 0 3 4 0 . 0 8 4 0 . 0 6 7 - 0 . 0 1 9 0 . 0 7 2 0 . 0 7 7 0 . 0 6 3 0 . 0 9 9 0 . 0 7 9

3 4 V e n t u r e  a g e  a t  1 s t  r o u n d 0 . 1 9 0 - 0 . 0 0 3 - 0 . 0 0 3 - 0 . 0 1 7 - 0 . 0 9 9 - 0 . 0 5 2 0 . 1 5 8 0 . 0 2 1 0 . 0 2 0 - 0 . 0 1 8 - 0 . 0 8 4 • 0 . 0 6 6

3 5 V e n t u r e  s t a g e  s t a r t - u p / s e e d  o r  e a r l y  a t  1 s t  r o u n d - 0 . 1 0 8 - 0 . 0 0 9 - 0 . 0 1 0 - 0 . 0 4 0 0 . 1 6 7 0 . 0 1 4 - 0 . 0 4 8 0 . 0 2 7 0 . 0 2 7 0 . 0 0 3 0 . 1 7 6 0 . 0 5 0

3 6 V e n t u r e  f o u n d a t i o n  y e a r 0 . 1 7 3 0 . 3 0 6 0 . 2 9 4 0 . 3 2 2 0 . 3 3 1 0 . 2 8 0 0 . 1 3 9 0 . 2 8 7 0 . 2 7 6 0 . 3 5 3 0 . 3 4 0 0 . 3 2 7

3 7 V e n t u r e  a g e  a t  l a s t  u p d a t e - 0 . 1 5 9 - 0 . 2 9 8 - 0 . 2 8 6 - 0 . 3 1 5 - 0 . 3 3 0 - 0 . 2 7 7 - 0 . 1 3 0 ■ 0 .2 7 8 - 0 . 2 6 7 - 0 . 3 4 8 - 0 . 3 3 7 - 0 . 3 2 6

1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4

1 3 A v g .  a g e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 1 . 0 0 0

1 4 A v g .  t o t a l  e x p e r i e n c e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 2 3 9 1 . 0 0 0

1 5 A v g .  n o n - b i o t e c h  e x p e r i e n c e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 2 3 9 0 . 9 9 8 1 . 0 0 0

1 6 A v g .  b i o t e c h  e x p e r t i s e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 1 4 9 0 . 6 2 0 0 . 6 0 1 1 . 0 0 0

1 7 A v g .  b i o t e c h - s t a g e  e x p e r t i s e  o f  a l l  V C s  i n v e s t e d  in  v e n t u r e 0 . 1 2 2 0 . 5 3 7 0 . 5 1 8 0 . 8 7 6 1 . 0 0 0

1 8 A v g .  b i o t e c h - s e c t o r  e x p e r t i s e  o f  a l l  V C s  in v e s t e d  in  v e n t u r e 0 . 1 0 1 0 . 4 4 4 0 . 4 2 8 0 . 8 7 9 0 . 8 0 0 1 . 0 0 0

1 9 A v g .  m a x .  a g e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 8 7 3 0 . 2 2 6 0 . 2 2 3 0 . 1 5 1 0 . 1 3 5 0 . 1 2 9 1 . 0 0 0

2 0 A v g .  m a x .  t o t a l  e x p e r i e n c e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 2 0 9 0 . 8 8 1 0 . 8 7 4 0 . 5 9 5 0 . 5 3 5 0 . 4 4 3 0 . 2 8 9 1 . 0 0 0

2 1 A v g .  m a x .  n o n - b i o t e c h  e x p e r i e n c e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 2 0 9 0 . 8 8 5 0 . 8 8 1 0 . 5 8 3 0 . 5 2 3 0 . 4 3 3 0 . 2 8 9 0 . 9 9 8 1 . 0 0 0

2 2 A v g .  m a x .  b i o t e c h  e x p e r t i s e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 1 4 1 0 . 5 6 5 0 . 5 4 6 0 . 9 1 2 0 . 8 2 2 0 . 8 1 3 0 . 2 0 6 0 . 7 0 1 0 . 6 8 4 1 . 0 0 0

2 3 A v g .  m a x .  b i o t e c h - s t a g e  e x p e r t i s e  o f  V C s  in v e s t e d  in  v e n t u r e 0 . 1 2 3 0 . 4 9 4 0 . 4 7 7 0 . 7 9 4 0 . 9 0 9 0 . 7 3 3 0 . 2 0 0 0 . 6 4 3 0 . 6 2 8 0 . 8 9 7 1 . 0 0 0

2 4 A v g .  m a x .  b i o t e c h - s e c t o r  e x p r t i s e  o f  V C s  i n v e s t e d  in  v e n t u r e 0 . 1 1 2 0 . 4 2 0 0 . 4 0 4 0 . 8 1 7 0 . 7 6 3 0 . 9 3 3 0 . 1 8 7 0 . 5 3 2 0 . 5 1 8 0 . 8 8 6 0 . 8 1 7 1 . 0 0 0

2 5 A n n u a l  c h a n g e  in  D J I  in  y e a r  o f  1 s t  r o u n d 0 . 0 4 4 0 . 0 0 1 0 . 0 0 2 0 . 0 1 1 0 . 0 0 1 - 0 . 0 0 5 0 . 0 9 2 0 . 0 3 4 0 . 0 3 6 0 . 0 3 6 0 . 0 3 7 0 . 0 0 7

2 6 A n n u a l  c h a n g e  in  t o t a l  n o .  o f  b i o t e c h  V C - b a c k e d  I P O s  in  y e a r  o f  1 s t  r o u n d - 0 . 0 6 6 0 . 0 0 6 0 . 0 0 8 - 0 . 0 4 5 - 0 . 0 3 5 - 0 . 0 4 2 - 0 . 0 6 2 - 0 . 0 2 9 - 0 . 0 2 6 - 0 . 0 6 4 - 0 . 0 5 0 - 0 . 0 5 7

2 7 A n n u a l  c h a n g e  in  t o t a l  v e n t u r e  c a p i t a l  r a i s e d  in  y e a r  o f  1 s t  r o u n d 0 . 0 1 6 - 0 . 0 4 8 - 0 . 0 4 6 - 0 . 0 3 3 - 0 . 0 5 7 - 0 . 0 1 1 0 . 0 1 9 - 0 . 0 2 9 - 0 . 0 2 7 - 0 . 0 2 0 - 0 . 0 4 0 -0 . 0 0 1

2 8 A n n u a l  c h a n g e  in  t o t a l  n o .  o f  V C s  p r o v i d i n g  v e n t u r e  c a p i t a l  in  y e a r  o f  1 s t  r o u n d -0 . 0 0 1 - 0 . 1 6 0 - 0 . 1 5 1 - 0 . 1 5 9 - 0 . 1 9 5 - 0 . 1 5 0 0 . 0 3 1 - 0 . 1 2 6 - 0 . 1 1 8 - 0 . 1 4 2 - 0 . 1 7 0 - 0 . 1 3 9

2 9 A n n u a l  c h a n g e  in  t o t a l  n o .  o f  v e n t u r e s  r e c e i v i n q  b i o t e c h  v e n t u r e  c a p i t a l  in  y e a r  o f  1 s t  r o u n d • 0 . 0 9 5 - 0 . 1 6 2 - 0 . 1 5 2 - 0 . 1 8 5 - 0 . 1 8 8 - 0 . 1 5 6 - 0 . 0 6 1 - 0 . 1 6 1 - 0 . 1 5 2 - 0 . 1 8 2 - 0 . 1 8 0 - 0 . 1 4 8

3 0 R o u n d  a m o u n t  a t  1 s t  r o u n d 0 . 1 1 2 0 . 0 0 7 0 . 0 0 8 - 0 . 0 1 8 - 0 . 0 3 1 - 0 . 0 3 0 0 . 1 4 7 0 . 0 6 3 0 . 0 6 5 0 . 0 2 5 0 . 0 1 7 • 0 . 0 0 1

31 V e n t u r e  t o t a l  a m o u n t  r e c e i v e d  b e f o r e  I P O  o r  u n t i l  l a s t  r o u n d 0 . 0 1 2 0 . 0 0 5 0 . 0 0 9 - 0 . 0 5 7 - 0 . 0 2 5 - 0 . 0 4 8 0 . 0 4 4 - 0 . 0 0 2 0 . 0 0 2 - 0 . 0 6 6 - 0 . 0 2 7 - 0 . 0 6 9

3 2 V e n t u r e  t o t a l  n o .  o f  r o u n d s  u n t i l  l a s t  r o u n d  o r  I P O  ( w h e r e  r e l e v a n t ) 0 . 0 2 2 0 . 1 8 3 0 . 1 7 0 0 . 3 4 0 0 . 2 8 6 0 . 3 5 0 0 . 1 3 6 0 . 2 4 8 0 . 2 3 8 0 . 3 7 9 0 . 3 0 6 0 . 3 8 3

3 3 V e n t u r e  f r o m  U S  d u m m y  ( 1 = y e s ) - 0 . 0 4 3 0 . 0 9 3 0 . 0 9 5 0 . 0 8 3 0 . 0 9 4 0 . 1 0 4 - 0 . 0 3 2 0 . 1 1 1 0 . 1 1 4 0 . 0 9 6 0 . 1 0 8 0 . 1 0 2

3 4 V e n t u r e  a g e  a t  1 s t  r o u n d 0 . 1 5 1 - 0 . 0 6 8 - 0 . 0 6 6 - 0 . 0 9 0 - 0 . 1 2 9 - 0 . 1 2 7 0 . 0 9 8 - 0 . 0 6 6 • 0 . 0 6 4 - 0 . 1 0 6 -0 .1 2 1 - 0 . 1 4 1

3 5 V e n t u r e  s t a g e  s t a r t - u p / s e e d  o r  e a r l y  a t  1 s t  r o u n d - 0 . 0 9 2 0 . 0 5 4 0 . 0 5 2 0 . 0 3 0 0 . 1 3 8 0 . 0 7 3 - 0 . 0 3 5 0 . 0 8 5 0 . 0 8 3 0 . 0 6 6 0 . 1 4 6 0 . 0 9 4

3 6 V e n t u r e  f o u n d a t i o n  y e a r 0 . 2 3 6 0 . 2 5 7 0 . 2 4 4 0 . 3 0 5 0 . 3 2 2 0 . 2 7 6 0 . 2 4 2 0 . 2 8 9 0 . 2 7 7 0 . 3 3 9 0 . 3 3 6 0 . 3 0 8

3 7 V e n t u r e  a g e  a t  l a s t  u p d a t e - 0 . 2 2 7 - 0 . 2 5 3 - 0 . 2 4 0 - 0 . 2 9 8 - 0 . 3 2 1 - 0 . 2 7 2 - 0 . 2 3 7 - 0 . 2 8 2 • 0 . 2 7 0 - 0 . 3 3 1 - 0 . 3 3 2 - 0 . 3 0 4

2 5 2 6 2 7 2 8 2 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6

2 5 A n n u a l  c h a n g e  i n  D J I  in  y e a r  o f  1 s t  r o u n d 1 . 0 0 0

2 6 A n n u a l  c h a n g e  i n  t o t a l  n o .  o f  b i o t e c h  V C - b a c k e d  I P O s  in  y e a r  o f  1 s t  r o u n d 0 . 3 5 7 1 . 0 0 0

2 7 A n n u a l  c h a n g e  i n  t o t a l  v e n t u r e  c a p i t a l  r a i s e d  in  y e a r  o f  1 s t  r o u n d 0 . 1 4 8 - 0 . 1 0 9 1 . 0 0 0

2 8 A n n u a l  c h a n g e  i n  t o t a l  n o .  o f  V C s  p r o v i d i n g  v e n t u r e  c a p i t a l  in  y e a r  o f  1 s t  r o u n d 0 . 0 9 5 0 . 1 1 6 0 . 2 7 2 1 . 0 0 0

2 9 A n n u a l  c h a n g e  i n  t o t a l  n o .  o f  v e n t u r e s  r e c e i v i n q  b i o t e c h  v e n t u r e  c a p i t a l  in  y e a r  o f  1 s t  r o u n d 0 . 0 7 8 0 . 2 4 3 0 . 1 7 7 0 . 5 2 7 1 . 0 0 0

3 0 R o u n d  a m o u n t  a t  1 s t  r o u n d - 0 . 0 2 6 - 0 . 0 9 0 - 0 . 0 2 1 0 . 0 3 1 - 0 . 0 7 7 1 . 0 0 0

3 1 V e n t u r e  t o t a l  a m o u n t  r e c e i v e d  b e f o r e  I P O  o r  u n t i l  l a s t  r o u n d - 0 . 0 3 2 - 0 . 0 5 9 0 . 0 5 8 0 . 0 8 8 0 . 0 2 0 0 . 0 2 1 1 . 0 0 0

3 2 V e n t u r e  t o t a l  n o .  o f  r o u n d s  u n t i l  l a s t  r o u n d  o r  I P O  ( w h e r e  r e l e v a n t ) 0 . 0 3 9 0 . 0 8 1 0 . 0 1 8 - 0 . 0 7 9 - 0 . 0 0 1 - 0 . 0 9 7 - 0 . 0 2 9 1 . 0 0 0

3 3 V e n t u r e  f r o m  U S  d u m m y  ( 1 = y e s ) 0 . 0 2 0 0 . 0 2 7 0 . 0 3 5 - 0 . 0 3 7 0 . 0 9 8 - 0 . 1 2 0 0 . 0 2 4 0 . 2 0 2 1 . 0 0 0

3 4 V e n t u r e  a g e  a t  1 s t  r o u n d - 0 . 0 4 2 - 0 . 1 2 9 - 0 . 0 5 6 0 . 1 5 1 - 0 . 1 6 2 0 . 2 6 1 - 0 . 0 0 2 - 0 . 3 0 6 - 0 . 3 9 7 1 . 0 0 0

3 5 V e n t u r e  s t a g e  s t a r t - u p / s e e d  o r  e a r l y  a t  1 s t  r o u n d 0 . 0 3 2 0 . 0 6 7 0 . 0 1 2 - 0 . 1 0 9 0 . 0 8 9 - 0 . 1 8 1 - 0 . 0 4 1 0 . 3 2 2 0 . 3 8 2 - 0 . 4 5 3 1 . 0 0 0

3 6 V e n t u r e  f o u n d a t i o n  y e a r 0 . 0 4 9 - 0 . 1 4 0 - 0 . 1 3 4 - 0 . 2 3 8 • 0 . 4 1 7 0 . 1 2 3 - 0 . 0 1 3 0 . 0 3 0 - 0 . 2 3 2 - 0 . 0 6 2 - 0 . 1 6 5 1 . 0 0 0

3 7 V e n t u r e  a g e  a t  l a s t  u p d a t e - 0 . 0 5 7 0 . 1 4 0 0 . 1 3 9 0 . 2 5 0 0 . 4 1 8 - 0 . 1 1 7 0 . 0 1 6 - 0 . 0 3 5 0 . 1 9 3 0 . 1 0 8 0 . 1 3 9 - 0 . 9 9 2
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Table H-4: Hypotheses 3a - Logistic regression results for main analysis on 'core sample'

Shown are the results for the main analyses of Hypothesis 3a i-iii on the 'core-sample' of ventures that had received at least two rounds of funding and that were founded before 
1994 (N = 310). The dependent variable is the dichotomous outcome IPO yes/no. ('***': pc.01; pc.05; pc.l)

Panel A: baseline model

Panel A
Baseline model 1 2 3 4 5 6 7 8 9
N = 310 Exp(B| Sig. Exp(B) Sig. Exp(B) Sig. Exp(B) Sig. Exp(B) Sig. Exp(B) Sig. Exp(B) Sig. Exp(B) Sig. Exp(B) Sig.
Constant 1.019 0 .9 69 0 .462 kk 0 .389 kk 1.211 1.532 ** 0 .462 0.032 •kirk 0 .009 **

Round amount at 1st round 1.007 1.038

Venture amount received before IPO or until last round 1 .004 1.004

Venture from US dummy (1=yes) 2 .495 kk 1.571

Venture staqe start-up/seed or early at 1st round 2.884 kk 2.141

Venture 1st round syndicated 0 .777 0 .643 *
Lenqth of 1st round (adjusted for IPOs or acquisitions as last rounds) 0 .999 kkk 0.999 kk

Annual chanqe in DJI in yr. of 1st round 1.008 1.011

Annual chanqe in number of biot. VC-backed IPOs in yr. of 1st round 1.000 1.000

Annual chanqe in venture capital raised in yr. of 1st round 1.003 1.002

Annual chanqe in number of VCs providing venture capital in yr. of 1st round 0 .988 0.987

Annual chanqe in number of ventures receivinq biot, venture capital in yr. of 1st round 1.007 1.005

Annual chanqe in DJI in yr. of last round/lPO 1.020 k 1.018

Annual chanqe in number of biot. VC-backed IPOs in yr. of last round/lPO 1.001 kk 1.001 *
Annual chanqe in venture capital raised in yr. of last round/lPO 1.005 1.005

Annual chanqe in number of VCs providinq venture capital in yr. of last round/lPO 0 .990 0.989

Annual change in number of ventures receiving biot. venture capital in yr. of last round/lPO 1.012 * 1.015 **

VC Knowledqe

•2 Log likelihood 446 .206 4 4 5 .6 0 4 43 9 .6 9 6 440 .403 44 5 .0 5 8 437 .516 440 .764 422.191 402 .098

Cox & Snell R Square 0 .000 0 .002 0 .0 20 0.018 0.004 0.027 0.017 0 .072 0.128

Nagelkerke R Square 0.000 0 .0 03 0 .027 0.024 0 .005 0.036 0.023 0 .096 0.171

Omnibus Tests of Model Coefficients Chi2 Chi2 Chl2 Chi2 Chi2 Chi2 Chi2 Chi2 Chi2
Block 0 .069 0.671 6 .579 kk 5.871 kk 1.216 8.759 kkk 5.511 24 .084 kkk 44 .177 kkk

Model 0 .069 0.671 6 .579 kk 5.871 kk 1.216 8.759 kkk 5.511 24 .084 kkk 44 ,177 kkk

Hosmer and Lemeshow Test 8.072 12 .727 0 .000 0.000 0.000 4 .775 5.605 9 .695 13.539 *
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(continued) Table H-4: Hypotheses 3a - Logistic regression results for main analysis on 'core sample'

Shown are the results for the main analyses of Hypothesis 3a i-iii on the 'core-sample' of ventures that had received at least two rounds of funding and that were founded before 
1994 (N = 310). The dependent variable is the dichotomous outcome IPO yes/no. ('***': pc.01; pc.05; pc.l)

Panel B: full models for the lead VCs (Bl) and the syndicates (B2) in all rounds

P a n e l  B  

A l l  r o u n d s

B -l:  S y n d i c a t e s '  k n o w le d q e B - l l :  'L e a d '  V C s '  k n o w le d g e

1 2 3 4 5 6 1 2 3 4 5 6
N  =  3 1 0 E x P ( B | S iç |. E x p ( B ) S ig .

CÛC
L

XLU

S ig . E x P ( B ) S ig .

COQ
.

LU

S ig . E x p ( B ) S ig . E x p ( B ) S ip . E x p ( B ) S ip .
GO

I
S ip . E x p ( B ) S ip . E x p ( B ) S ig . E x p ( B ) S ip -

C o n s t a n t 0 .01 1 * * 0 .0 1 3 * * 0 .0 1 3 * * 0 .0 0 8 * * 0 .0 0 8 * * 0 .0 0 6 * *
0 .01 1 * * 0 .01 1 * * 0 .01 1 * * 0 .0 0 8 0 .0 0 9

* * 0 .0 0 7
R o u n d  a m o u n t  a t  1 s t  r o u n d 1 .0 3 7 1 .0 3 7 1 .0 3 7 1 .0 3 7 1 .0 3 8 1 .0 3 6 1 .0 2 8 1 .0 3 6 1 .0 3 6 1 .0 3 7 1 .0 3 7 1 .03 4
V e n t u r e  a m o u n t  r e c e i v e d  b e f o r e  I P O  o r  u n t i l  l a s t  r o u n d 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .00 4 1 .0 0 5 1 .0 0 4 1 .00 5
V e n t u r e  f r o m  U S  d u m m y  ( 1 = v e s ) 1 .6 1 5 1 .611 1 .6 1 0 1 .6 8 8 1 .6 0 6 1 .7 0 4 1 .5 0 9 1 .5 9 7 1 .59 7 1 .6 5 5 1 .5 2 3 1 .62 3
V e n t u r e  s t a q e  s t a r t - u p / s e e d  o r  e a r l y  a t  1 s t  r o u n d 1.891 1 .911 1 .9 1 3 1 .8 3 8 1 .8 2 6 1.731 1 .9 9 4 1 .8 8 9 1 ,8 8 6 1 .8 4 6 1 .8 2 3 1 .76 9
V e n t u r e  1 s t  r o u n d  s y n d i c a t e d 0 .6 6 0 0 .6 5 4 0 .6 5 5 0 .6 8 1 0 .6 9 6 0 .6 8 7 0 .6 4 3 * 0 .6 5 8 0 .6 5 8 0 .6 5 3 0 .6 5 6 0 .6 5 0
L e n q t h  o f  1 s t  r o u n d  ( a d j u s t e d  f o r  IP O s  o r  a c q u i s i t i o n s  a s  l a s t  r o u n d s ) 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * *

0 .9 9 9
* *

A n n u a l  c h a n q e  in  D J I  in  v r .  o f  1 s t  r o u n d 1 .0 0 9 1 .0 0 9 1 .0 0 9 1 .0 1 0 1 .0 0 9 1 .0 1 0 1 .0 0 8 1 .0 1 0 1 .0 1 0 1 .0 0 9 1 .0 0 9 1 .0 1 0
A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  I P O s  in  v r .  o f  1 s t  r o u n d 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .00 0
A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a i s e d  in  v r .  o f  1 s t  r o u n d 1 .0 0 3 1 .0 0 3 1 .0 0 3 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 3 1 .0 0 3 1 .0 0 3 1 .0 0 2 1 .0 0 2 1 .00 2
A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  v r .  o f  1 s t  r o u n d 0 .9 8 7 0 .9 8 7 0 .9 8 7 0 .9 8 9 0 .9 8 9 0 .9 9 0 0 .9 8 6 0 .9 8 8 0 .9 8 8 0 .9 8 9 0 .9 9 0 0 .9 9 0
A n n u a l  c h a n q e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n q  b i o t .  v e n t u r e  c a p i t a l  in  v r .  o f  1 s t  r o u n d 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .00 5
A n n u a l  c h a n q e  in  D J I  in  v r .  o f  l a s t  r o u n d / l P O 1 .0 1 8 1 .0 1 7 1 .0 1 7 1 .0 1 9 1 .0 1 8 1 .0 1 9 1 .0 1 9 1 .0 1 8 1 .0 1 8 1 .0 1 9 1 .0 1 9 1 .01 9
A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  v r .  o f  l a s t  r o u n d / l P O 1.001 * 1 .00 1 * 1.001 * 1 .00 1 * 1.001 * 1 .001 * * 1 .001 * 1.001 * 1.001 * 1 .001 * 1 .001 * 1.001 * *

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a i s e d  in  v r .  o f  l a s t  r o u n d / l P O 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 6 1 .00 6
A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  v r .  o f  l a s t  r o u n d / l P O 0 .9 8 8 0 .9 8 8 0 .9 8 8 0 .9 8 7 0 .9 8 6 0 .9 8 6 0 .9 8 7 0 .9 8 8 0 .9 8 8 0 .9 8 5 0 .9 8 4 0 .9 8 4
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n g  b i o t .  v e n t u r e  c a p i t a l  in  y r .  o f  l a s t  r o u n d / l P O 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * *

1 ,0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * *
1 .0 1 5

* *
1 .0 1 5 * *

V C  K n o w l e d q e

S y n d i c a t e ’s / ' l e a d '  V C 's  a q e 0 .9 9 8 1 .0 1 5
S y n d i c a t e ' s / ' l e a d '  V C 's  n o n - b io t .  e x p e r i e n c e 1 .0 0 0 1 .0 0 0
S y n d i c a t e ' s / ' l e a d '  V C 's  t o t a l  e x p e r i e n c e 1 .0 0 0 1 .0 0 0
S y n d i c a t e ' s / ' l e a d '  V C 's  b i o t e c h  e x p e r t i s e 1 .0 0 6 1 .0 0 6 *

S y n d i c a t e ' s / ' l e a d '  V C 's  b i o t . - s t a q e  e x p e r t i s e 1 .0 4 1 1 .0 3 8 * *

S v n d i c a t e ' s / ' l e a d '  V C 's  b i o t . - s u b s e c t o r  e x p e r t i s e 1 .0 2 1 * *
1 .0 1 5

* *

- 2  L o g  l i k e l ih o o d 3 9 8 .4 0 1 3 9 8 .1 7 2 3 9 8 .2 2 0 3 9 7 .2 4 8 3 9 5 .5 3 9 3 9 3 .5 6 0 3 9 6 .8 5 1 3 9 8 .3 2 4 3 9 8 .3 1 5 3 9 5 .4 2 5 3 9 2 .0 4 4 3 9 2 .3 1 4
C o x  &  S n e l l  R S q u a r e 0 .1 2 8 0 .1 2 9 0 .1 2 9 0 .1 3 1 0 .1 3 6 0 .14 1 0 .1 3 2 0 . 1 2 8 0 .1 2 8 0 .1 3 6 0 .1 4 5 0 .1 4 5
N a g e l k e r k e  R  S q u a r e 0 .17 1 0 .1 7 2 0 .1 7 2 0 .1 7 5 0 .18 1 0 .1 8 8 0 .1 7 7 0 .17 1 0 .17 1 0 .1 8 2 0 .1 9 4 0 .1 9 3
O m n i b u s  T e s t s  o f  M o d e l  C o e f f i c i e n t s C h i2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2
B lo c k 0 .01 1 0 .2 3 9 0 .1 9 2 1 .1 6 4 2 .8 7 3 * 4 .8 5 2 ** 1.561 0 .0 8 8 0 .0 9 7 2 .9 8 7 * 6 .3 6 8 ** 6 .0 9 8 **

M o d e l 4 3 .7 4 9 *** 4 3 .9 7 7 *** 4 3 .9 3 0 *** 4 4 .9 0 2 *** 4 6 .6 1 1 *** 4 8 ,5 8 9 *** 4 5 .2 9 9 *** 4 3 .8 2 6 *** 4 3 .8 3 4 *** 4 6 .7 2 5 *** 5 0 .1 0 6 *** 4 9 ,8 3 6 ***

H o s m e r  a n d  L e m e s h o w  T e s t 1 4 .3 7 9 * 1 4 .0 4 2 * 1 6 .0 0 6 ** 8 .1 1 3 8 .6 6 3 1 0 .9 4 3 12 .6 31 1 3 .1 7 6 12 .3 41 9 .2 6 0 1 1 .2 0 7 9 ,08 1

LV
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(continued) Table H-4: Hypotheses 3a - Logistic regression results for main analysis on 'core sample'

Shown are the results for the main analyses of Hypothesis 3a i-ili on the 'core-sample' of ventures that had received at least two rounds of funding and that were founded before 
1994 (N = 310). The dependent variable is the dichotomous outcome IPO yes/no. ('***': pc.01; pc.05; pc.i)

P a n e l C: full models for the lead VCs (Cl) and the syndicates (C2) in the first round only

P a n e l  C  

1 s t  r o u n d s

C - l :  S y n d i c a t e s '  k n o w le d g e C - l l :  'L e a d ' V C s '  k n o w le d g e

1 2 3 4 5 6 1 2 3 4 5 6
N  =  3 1 0 E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x P (B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip .

ÛÛQ
-

XLU
S ip . E x p ( B )  IS ig . E x p ( B ) S ip .

C o n s t a n t 0 .0 1 0 * * 0 .0 0 5 * * 0 .0 0 5 * * 0 .0 0 4 * * 0 .0 0 5 * * 0 .0 0 5 * * 0 .0 0 9 * * 0 .0 0 5 * * 0 .0 0 5 * * 0 .0 0 6 * * 0 .0 0 6 * * 0 .0 0 6 * *

R o u n d  a m o u n t  a t  1 s t  r o u n d 1 .0 4 0 1 .0 3 8 1 .0 3 8 1 .0 3 9 1 .0 3 7 1 .0 3 9 1 .0 4 5 1 .0 3 8 1 .0 3 8 1 .0 3 5 1 .03 2 1 .0 3 4
V e n t u r e  a m o u n t  r e c e i v e d  b e f o r e  IP O  o r  u n t i l  l a s t  r o u n d 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 4 1 .0 0 5 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .00 5 1 .00 5
V e n t u r e  f r o m  U S  d u m m v  ( 1 = v e s ) 1 .7 0 8 1 .9 3 9 1 .9 4 2 2 .1 7 2 1 .7 7 3 2 .07 1 1 .7 5 8 1 .911 1 .9 1 2 2 .0 2 3 1 .73 6 1 .981
V e n t u r e  s t a g e  s t a r t - u p / s e e d  o r  e a r l y  a t  1 s t  r o u n d 1 .9 5 2 1 .8 5 3 1 .8 4 9 1 .9 1 9 1 .8 8 6 1 .8 3 2 1 .9 2 9 1 .8 3 2 1 .8 3 0 1.911 1 .92 4 1 .8 6 7
V e n t u r e  1 s t  r o u n d  s y n d i c a t e d 0 .6 4 6 0 .6 5 3 0 .6 5 3 0 .6 4 0 0 .6 3 6 * 0 .6 3 7 * 0 .6 6 5 0 .6 4 2 0 .641 0 .601 0 .5 8 0 * * 0 .5 9 6
L e n g t h  o f  1 s t  r o u n d  ( a d j u s t e d  f o r  IP O s  o r  a c q u i s i t i o n s  a s  l a s t  r o u n d s ) 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * * 0 .9 9 9 * * 0 .9 9 9 * 0 .9 9 9 0 .9 9 9 *

A n n u a l  c h a n g e  In  D J I  In  y r .  o f  1 s t  r o u n d 1 .0 1 0 1 .0 1 3 1 .0 1 3 1 .0 1 3 1 .0 1 3 1 .0 1 3 1 .011 1 .0 1 3 1 .0 1 3 1 .0 1 2 1 .01 2 1 .0 1 2
A n n u a l  c h a n g e  In  n u m b e r  o f  b io t .  V C - b a c k e d  I P O s  in  v r ,  o f  1 s t  r o u n d 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0
A n n u a l  c h a n g e  in  v e n t u r e  c a p i t a l  r a i s e d  in  y r .  o f  1 s t  r o u n d 1 .0 0 2 1 .001 1 .001 1 .001 1 .001 1 .001 1 .0 0 2 1 .00 1 1.001 1 .001 1.001 1.001
A n n u a l  c h a n g e  in  n u m b e r  o f  V C s  p r o v id in g  v e n t u r e  c a p i t a l  in  v r .  o f  1 s t  r o u n d 0 .9 9 2 0 .9 9 4 0 .9 9 4 0 .9 9 4 0 .9 9 5 0 .9 9 4 0 .9 9 2 0 .9 9 3 0 .9 9 3 0 .9 9 4 0 .9 9 5 0 .9 9 4
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n g  b i o t .  v e n t u r e  c a p i t a l  in  v r .  o f  1 s t  r o u n d 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 3 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .00 5 1 .0 0 5
A n n u a l  c h a n g e  in  D J I  in  y r .  o f  l a s t  r o u n d / l P O 1 .0 1 5 1 .0 1 7 1 .0 1 7 1 .0 1 6 1 .0 1 5 1 .0 1 6 1 .0 1 5 1 .0 1 7 1 .0 1 7 1 .0 1 6 1 .01 4 1 .01 6
A n n u a l  c h a n g e  in  n u m b e r  o f  b i o t .  V C - b a c k e d  I P O s  in  v r .  o f  l a s t  r o u n d / l P O 1 .00 1 * * 1 .001 * * 1 .001 * * 1 .001 * * 1 .001 * * 1.001 * * 1 .001 * * 1.001 * * 1.001 * * 1 .001 * * 1.001 * * 1.001 **

A n n u a l  c h a n g e  in  v e n t u r e  c a p i t a l  r a i s e d  in  v r ,  o f  l a s t  r o u n d / l P O 1 .0 0 6 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .00 6 1 .0 0 6
A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in g  v e n t u r e  c a p i t a l  in  y r .  o f  la s t  r o u n d / l P O 0 .9 8 8 0 .9 8 9 0 .9 8 9 0 .9 8 7 0 .9 8 7 0 .9 8 7 0 .9 8 8 0 .9 8 9 0 .9 8 9 0 .9 8 7 0 .9 8 7 0 .9 8 7
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n g  b i o t .  v e n t u r e  c a p i t a l  in  y r .  o f  la s t  r o u n d / l P O 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * 1 .0 1 5 * * 1 .0 1 4 * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 1 .01 5 * * 1 .01 4 *

V C  K n o w l e d g e

S y n d i c a t e ' s / ’ l e a d ’ V C 's  a g e 0 .9 9 7 0 .9 9 4
S y n d i c a t e ' s / ' l e a d '  V C 's  n o n - b io t .  e x p e r i e n c e 1 .0 0 1 1 .0 0 0
S y n d i c a t e ' s / ' l e a d '  V C 's  t o t a l  e x p e r i e n c e 1 .0 0 1 1 .0 0 0
S y n d i c a t e ' s / ' l e a d '  V C 's  b i o t e c h  e x p e r t i s e 1 .0 1 2 1 .0 0 6
S y n d i c a t e ' s / ' l e a d '  V C 's  b i o t . - s t a g e  e x p e r t i s e 1 .0 4 4 * 1 .0 2 6 *

S y n d i c a t e ' s / ' l e a d '  V C 's  b i o t . - s u b s e c t o r  e x p e r t i s e 1 .0 2 2 * 1 .0 1 4 *

-2  L o g  l i k e l ih o o d 3 8 5 .9 1 2 3 8 1 .3 6 3 3 8 1 .3 4 0 3 8 0 .9 6 6 3 8 0 .7 0 0 3 8 0 .3 4 0 3 8 5 .5 4 6 3 8 1 .6 0 6 3 8 1 .5 9 6 3 8 2 .7 4 1 3 8 1 .2 1 1 3 8 1 .0 0 7
C o x  &  S n e l l  R  S g u a r e 0 .1 2 4 0 .1 3 1 0 .13 1 0 .1 3 8 0 .1 3 9 0 .1 4 0 0 .1 2 6 0 .1 3 0 0 .1 3 0 0 .1 3 3 0 .1 3 8 0 .1 3 8
N a g e l k e r k e  R  S g u a r e 0 .1 6 6 0 .1 7 4 0 .1 7 4 0 .1 8 5 0 .1 8 6 0 .1 8 7 0 .1 6 7 0 .1 7 3 0 .1 7 3 0 .1 7 8 0 .1 8 4 0 .1 8 4
O m n i b u s  T e s t s  o f  M o d e l  C o e f f i c i e n t s C h l2 C h i2 C h i2 C h i2 C h i2 C h l2 C h i2 C h i2 C h i2 C h i2 C h i2 C h i2
B lo c k 4 0 .9 5 0 * * * 4 1 .9 2 7 * * * 4 1 .8 3 8 * * * 4 2 .8 0 9 * * * 4 1 .1 8 2 * * * 4 2 .5 4 2 * * * 4 1 .2 4 7 * * * 4 2 .3 0 4 * * * 4 2 .2 4 7 * * * 4 3 .2 1 2 * * * 4 2 .7 3 3 0 .0 0 0 4 3 .3 7 9 * * *

M o d e l 4 0 .9 5 0 * * * 4 2 .7 9 1 * * * 4 2 .8 1 4 * * * 4 5 .8 9 6 * * * 4 6 .1 6 2 * * * 4 6 .5 2 2 * * * 4 1 .3 1 6 * * * 4 2 .5 4 7 * * * 4 2 .5 5 8 * * * 4 4 .1 2 1 * * * 4 5 .6 5 0 0 .0 0 0 4 5 .8 5 5 * * *

H o s m e r  a n d  L e m e s h o w  T e s t 8 .9 2 9 1 1 .1 7 3 1 1 .5 4 9 7 .4 5 3 5 .8 2 4 1 1 .1 3 7 1 0 .1 0 2 6 .9 8 9 6 .9 9 6 1 1 .7 51 7 .1 6 9 0 .5 1 9 1 6 .4 1 9 * *
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(continued) Table H-4: Hypotheses 3a - Logistic regression results for main analysis on 'core sample'

Shown are the results for the main analyses of Hypothesis 3a i-iii on the 'core-sample' of ventures that had received at least two rounds of funding and that were founded before 
1994 (14 = 310). The dependent variable is the dichotomous outcome IPO yes/no. ('***': p<,01; p<.05; pc.l)

P a n e l D: full models for the lead VCs (Dl) and the syndicates (D2) in later rounds only

P a n e l  D

2 n d / la t e r  r o u n d s

D - l :  S y n d i c a t e s '  k n o w le d g e D - l l :  'L e a d '  V C s '  k n o w le d g e

1 2 3 4 5 6 1 2 3 4 5 6

N  =  3 1 0 E x p ( B ) S it ) . E x p ( B ) S it ) . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B ) S ig . E x p ( B ) S ip .

C o n s t a n t 0 .0 0 8 * * 0 .0 0 7 * * 0 .0 0 7 * * 0 .0 0 3 * * * 0 .0 0 5 * * 0 .0 0 3 0 .0 0 7 * * 0 .0 0 7 0 .0 0 7 * * 0 .0 0 4 X* 0 .0 0 6 0 .0 0 4 * * *

R o u n d  a m o u n t  a t  1 s t  r o u n d 1 .0 3 0 1.031 1 .031 1 .03 1 1 .0 3 4 1 .0 2 8 1 .0 2 4 1 .0 3 0 1 .0 3 0 1 .0 3 2 1 .0 3 4 1 .0 2 8

V e n t u r e  a m o u n t  r e c e i v e d  b e f o r e  IP O  o r  u n t i l  l a s t  r o u n d 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 6

V e n t u r e  f r o m  U S  d u m m y  ( 1 = y e s ) 1 .5 9 7 1 .6 0 4 1 .6 0 4 1 .6 9 4 1 .621 1 .6 5 2 1 .5 1 4 1 .5 7 6 1 .5 7 8 1 .6 0 4 1 .5 4 3 1 .5 5 5

V e n t u r e  s t a q e  s t a r t - u p / s e e d  o r  e a r ly  a t  1 s t  r o u n d 1 .7 0 3 1 .6 8 5 1 .6 8 5 1 .55 1 1 .5 9 4 1 .4 4 8 1 .8 0 0 1 .6 8 9 1 .6 8 4 1 .6 5 9 1 .6 1 7 1 .5 7 3

V e n t u r e  1 s t  r o u n d  s y n d i c a t e d 0 .64 1 * 0 .6 4 0 * 0 .6 4 0 * 0 .6 7 3 0 .6 7 4 0 .6 5 3 0 .6 3 0 * 0 .6 3 3 * 0 .6 3 5 * 0 .6 2 5 * 0 .6 3 9 * 0 .6 1 5 *

L e n q t h  o f  1 s t  r o u n d  ( a d j u s t e d  f o r  IP O s  o r  a c q u i s i t i o n s  a s  la s t  r o u n d s ) 0 :9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 * 0 .9 9 9 *

A n n u a l  c h a n q e  in  D J I  in  y r .  o f  1 s t  r o u n d 1 .0 1 2 1 .0 1 2 1 .0 1 2 1 .0 1 2 1.011 1 .0 1 3 1 .01 1 1 .0 1 2 1 .0 1 2 1 .0 1 2 1 .011 1 .0 1 3

A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t  r o u n d 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a i s e d  in  y r .  o f  1 s t  r o u n d 1 .0 0 3 1 .0 0 3 1 .0 0 3 1 .0 0 2 1 .0 0 3 1 .0 0 2 1 .0 0 3 1 .0 0 3 1 .0 0 3 1 .0 0 2 1 .0 0 2 1 .0 0 2

A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  y r .  o f  1 s t  r o u n d 0 .9 8 8 0 .9 8 8 0 .9 8 8 0 .9 9 2 0 .99 1 0 .9 9 3 0 .9 8 7 0 .9 8 9 0 .9 8 9 0 .99 1 0 .9 9 1 0 .9 9 2

A n n u a l  c h a n q e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n q  b io t .  v e n t u r e  c a p i t a l  in  y r ,  o f  1 s t  r o u n d 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5

A n n u a l  c h a n q e  in  D J I  in  y r .  o f  la s t  r o u n d / lP O 1 .0 1 8 1 .0 1 8 1 .0 1 8 1 .021 * 1 .0 1 9 1.021 * 1 .0 1 9 1 .0 1 9 1 .0 1 9 1.021 * 1 .0 2 0 1 .021 *

A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  la s t  r o u n d / l P O 1 .001 * * 1 .001 * * 1 .001 * * 1 .001 * * 1.001 * * 1.001 * * 1 .001 * * 1.001 * * 1.001 * * 1.001
* *

1 .001
* * 1 .001 * *

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a i s e d  in  y r .  o f  la s t  r o u n d / lP O 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 6 1 .0 0 6

A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  y r .  o f  la s t  r o u n d / l P O 0 .9 8 9 0 .9 8 9 0 .9 8 9 0 .9 8 7 0 .9 8 7 0 .9 8 6 0 .9 8 8 0 .9 8 8 0 .9 8 8 0 .9 8 5 * 0 .9 8 5 * 0 .9 8 5 *

A n n u a l  c h a n q e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n g  b io t .  v e n t u r e  c a p i t a l  in  y r .  o f  l a s t  r o u n d / l P O 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 5 * * 1 .0 1 6 * *

V C  K n o w l e d g e

S y n d i c a t e 's / ’ l e a d 1 V C 's  a g e 1 .0 0 3 1 .0 1 5

S y n d i c a t e 's / ' l e a d '  V C 's  n o n - b io t .  e x p e r i e n c e 1 .0 0 0 1 .0 0 0

S y n d i c a t e 's / ' l e a d '  V C 's  t o t a l  e x p e r i e n c e 1 .0 0 0 1 .0 0 0

S y n d i c a t e 's / ' l e a d '  V C 's  b io t e c h  e x p e r t i s e 1 .0 1 4 * * 1 .0 0 9 **

S y n d i c a t e 's / ' l e a d '  V C 's  b l o t . - s t a q e  e x p e r t i s e 1 .0 4 7 * 1 .0 3 8
**

S y n d i c a t e 's / ' l e a d ’ V C 's  b i o t . - s u b s e c t o r  e x p e r t is e 1 .0 3 3
* * * 1 .0 1 9 * * *

-2  L o g  l i k e l ih o o d 3 9 4 .8 3 1 3 9 4 .8 1 6 3 9 4 .8 2 5 3 8 8 .9 8 7 3 9 0 .8 4 1 3 8 1 .4 9 2 3 9 3 .3 2 8 3 9 4 .4 3 2 3 9 4 .4 7 0 3 8 8 .2 5 2 3 8 8 .1 4 8 3 8 3 .4 8 9

C o x  &  S n e l l  R  S q u a r e 0 .1 2 7 0 .1 2 7 0 .1 2 7 0 .1 4 3 0 .1 3 8 0 .1 6 3 0 .1 3 1 0 .1 2 8 0 .1 2 8 0 .1 4 5 0 .1 4 6 0 .1 5 8

N a g e l k e r k e  R  S q u a r e 0 .1 7 0 0 .1 7 0 0 .1 7 0 0 .19 1 0 .1 8 4 0 ,2 1 8 0 .1 7 5 0 .1 7 1 0 .1 7 1 0 .1 9 4 0 .1 9 4 0 .2 1 1

O m n i b u s  T e s t s  o f  M o d e l  C o e f f i c i e n t s C h i2 C h l2 C h i 2 C h i 2 C h i2 C h i2 C h i2 C h ¡ 2 C h i2 C h i2 C h i2 C h i 2

B lo c k 0 .0 2 7 0 .0 4 2 0 .0 3 3 5 .87 1 * * 4 .0 1 7 * * 1 3 .3 6 6 * * * 1 .5 3 0 0 .4 2 6 0 .3 8 8 6 .6 0 6 * 6 .7 1 0 * * * 1 1 .3 6 9 * * *

M o d e l 4 3 .0 3 5 * * * 4 3 .0 5 0 * * * 4 3 .0 4 1 * * * 4 8 .8 8 0 * * * 4 7 .0 2 5 * * * 5 6 .3 7 5 * * * 4 4 .5 3 9 * * * 4 3 .4 3 5 * * * 4 3 .3 9 7 * * * 4 9 .6 1 4 * * * 4 9 .7 1 9 * * * 5 4 .3 7 8 * * *

H o s m e r  a n d  L e m e s h o w  T e s t 8 .9 6 4 8 .3 5 5 7 .0 2 4 1 0 .6 1 8 1 0 .6 9 2 8 .2 3 7 8 .4 3 0 9 .5 3 7 1 1 .8 8 2 1 3 .6 8 5 * 1 4 .7 4 9 * 7 .2 2 5
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Table H-5: Hypotheses 3a - Logistic regression results for additional analysis on 'full sample'

Shown are the results for the main analyses of Hypothesis 3a i-ili on the 'full-sample' of ventures, regardless of how many rounds they had received, that were founded before 
1994 (N=406). The dependent variable is the dichotomous outcome IPO yes/no. ('***': p<.01; p<.05; pc.l)

P a n e l A : full models for the lead VCs (Al) and the syndicates (A2) In all rounds

P a n e l  A :  a ll  r o u n d s A - l :  S y n d i c a t e s '  k n o w le d q e A - l l :  'L e a d ' V C s 'k n o w le d q e

1 2 3 4 5 6 1 2 3 4 5 6

N =  4 0 6 E x p jB } S ip . E x p ( B ) S ip . E x p ( B ) S ip . E x p ( B | S ig . m X 0
3

S ip . E x p ( B ) S ip . E x p ( B ) S ip , E x p ( B ) S ip . E x p ( B ) S ip . E x p jB J S ip . E x P (B ) S ip , E x p ( B ) S ip .

C o n s t a n t 0 .0 0 2
***

0 .0 0 2
***

0 .0 0 2
***

0 .0 0 1 *** 0 .0 0 1 * * * 0 .0 0 1
* * *

0 .0 0 2 * * * 0 .0 0 1 * * * 0 .0 0 1
* * *

0 .0 0 1 0 .0 0 1
* * *

0 .0 0 1 * * *

R o u n d  a m o u n t  a t  1 s t  r o u n d 1 .0 0 6 1 .0 0 6 1 .0 0 6 1 .0 0 8 1 .0 0 8 1 .0 0 8 1 .0 0 0 1 .0 0 6 1 .0 0 6 1 .0 0 7 1 .0 0 7 1 .0 0 7

V e n t u r e  a m o u n t  r e c e iv e d  b e f o r e  IP O  o r  u n t i l  l a s t  r o u n d 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 2 1 .0 0 1 1 .0 0 2 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 2 1 ,0 0 1 1 .0 0 2

V e n t u r e  s t a g e  s t a r t - u p /s e e d  o r  e a r l y  a t  1 s t  r o u n d 1 .8 5 4 * 1 .8 5 1 * 1 .8 5 2 1 .8 8 6 * 1 .7 3 9 1 .8 2 6 * 1 .7 8 9 * 1 .8 2 0 * 1 .8 2 2 * 1 .8 1 1 1 .6 1 6
*

1 .7 2 8

V e n t u r e  f r o m  U S  d u m m y  (1 = v e s ) 2 .9 4 0
* *

2 .9 3 5
** 2 .9 3 2

**
2 .7 4 8 * * 2 .7 9 5 ** 2 .5 8 8

**
2 .9 3 0 ** 2 .8 7 4 ** 2 .8 6 9 ** 2 .7 2 2

**
2 .7 3 9 ** 2 .6 3 1 **

A n n u a l  c h a n q e  in  D J I  in  v r .  o f  1 s t  r o u n d 1 .0 0 7 1 .0 0 8 1 .0 0 8 1 .0 0 8 1 .0 0 8 1 .0 0 9 1 .0 0 5 1 .0 0 8 1 .0 0 8 1 .0 0 8 1 .0 0 8 1 .0 0 9

A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  v r .  o f  1 s t  r o u n d 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 1 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a i s e d  in  y r .  o f  1 s t  r o u n d 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 ,0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 1

A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  In  y r .  o f  1 s t  r o u n d 1 .0 0 1 1 .0 0 2 1 .0 0 2 1 .0 0 3 1 .0 0 4 1 .0 0 5 1 .0 0 1 1 .0 0 2 1 .0 0 2 1 .0 0 4 1 .0 0 5 1 ,0 0 5

A n n u a l  c h a n q e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n g  b io t .  v e n t u r e  c a p i t a l  in  y r .  o f  1 s t  r o u n d 0 .9 9 8 0 .9 9 8 0 .9 9 8 0 .9 9 8 0 .9 9 8 0 ,9 9 8 0 .9 9 8 0 ,9 9 8 0 .9 9 8 0 .9 9 8 0 .9 9 8 0 .9 9 8

A n n u a l  c h a n q e  in  D J I  in  y r .  o f  la s t  r o u n d / l P O 1 .0 1 7 * 1 .0 1 6
* 1 .0 1 6 * 1 .0 1 8 * 1 .0 1 8 * 1 .0 1 9 * 1 .0 1 8 * 1 .0 1 7 * 1 .0 1 7 * 1 .0 1 9 * 1 ,0 1 8 * 1 .0 1 9 *

A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  la s t  r o u n d / lP O 1 .0 0 1
***

1 .0 0 1
***

1 .0 0 1
***

1 .0 0 1 *** 1 .0 0 1 *** 1 .0 0 1
***

1 .0 0 1
***

1 .0 0 1 *** 1 .0 0 1
***

1 .0 0 1 *** 1 .0 0 1
***

1 .0 0 1 ***

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a i s e d  in  v r .  o f  la s t  r o u n d / lP O 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 * 1 .0 0 5 *

A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  v r .  o f  la s t  r o u n d / lP O 1 .0 0 0 1 .0 0 0 1 .0 0 0 0 .9 9 8 0 .9 9 8 0 .9 9 7 0 .9 9 9 0 .9 9 9 0 .9 9 9 0 .9 9 6 0 .9 9 5 0 .9 9 5

A n n u a l  c h a n q e  in  n u m b e r  o f  v e n t u r e s  r e c e i v i n g  b io t .  v e n t u r e  c a p i t a l  in  y r .  o f  la s t  r o u n d / lP O 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 6 1 .0 0 6 1 .0 0 6

V C  K N O W L E D G E

S y n d i c a t e 's / ’le a d '  V C 's  a q e 1 .0 0 0 1 ,0 1 6

S y n d ic a t e 's / ' l e a d '  V C 's  n o n - b io t .  e x p e r i e n c e 1 .0 0 0 1 .0 0 0

S y n d ic a t e 's / ' l e a d '  V C 's  e x p e r ie n c e 1 .0 0 0 1 .0 0 1

S y n d ic a t e 's / ' l e a d '  V C 's  b i t o t e c h  e x p e r t i s e 1 .0 1 0 * 1 .0 0 9 **

S y n d ic a t e 's / ' l e a d '  V C 's  b io t . - s t a q e  e x p e r t i s e 1 .0 4 3 * 1 ,0 4 3
***

S v n d ic a t e 's / ' l e a d '  V C 's  b io t . - s u b s e c t o r  e x p e r t i s e 1 .0 2 7
***

1 .0 1 9 ***

-2  L o g  l ik e l ih o o d 5 1 6 .3 3 0 5 1 4 .6 8 3 5 1 4 .6 7 0 5 1 1 .5 9 5 5 1 0 .751 5 0 6 .0 8 7 5 1 3 .7 5 7 5 1 3 .6 9 2 5 1 3 .6 2 5 5 0 8 .6 8 2 5 0 5 .4 2 3 5 0 3 .8 7 6

C o x  &  S n e l l  R  S q u a r e 0 .1 2 7 0 .1 2 7 0 .1 2 7 0 .1 3 3 0 .1 3 5 0 .1 4 5 0 .1 3 2 0 .1 2 9 0 .1 2 9 0 .1 3 9 0 .14 6 0 .14 9

N a g e lk e r k e  R  S q u a r e 0 .1 7 0 0 .1 7 0 0 .1 7 0 0 .1 7 9 0.181 0 .1 9 4 0 .1 7 7 0 .1 7 3 0 .1 7 3 0 .1 8 7 0 .1 9 6 0 .2 0 0

O m n ib u s  T e s t s  o f  M o d e l  C o e f f i c i e n t s C h i2 S ip . C h i2 S ip . C h i2 S ip . C h i2 S ip . C h i2 S ip . C h i2 S iq . C h i2 S iq . C h i2 S ip . C h i2 S ip . C h i2 S iq . C h i2 S iq . C h i2 S ip .

B lo c k 0 .0 0 0 0 .0 1 9 0.031 3 .1 0 7 0 .0 7 8 3.951
«

8 .6 1 4 0 .0 0 3 2 .5 7 3 0 .1 0 9 1 .010 1 .077 6 .0 1 9 ** 9 .2 7 8 0 .00 2 10 .8 26 0 .001

M o d e l 5 6 .4 4 6 *** 5 6 .4 6 5 *** 5 6 .4 7 7 *** 5 9 .5 5 3
***

6 0 .3 9 7 *** 6 5 .0 6 0 *** 5 9 .0 1 9 *** 5 7 .4 5 6 *** 5 7 .5 2 3 *** 6 2 .4 6 5 *** 6 5 .7 24 *** 6 7 .2 72 ***

H o s m e r  a n d  L e m e s h o w  T e s t 5 .6 4 8 5 .3 7 3 6 ,9 2 8 8 .3 3 4 1 0 .0 70 1 2 .5 6 7 2 .5 6 6 2 .831 4 .5 5 5 1 4 .5 30 0 .0 6 9 6 .7 7 6 17.671 0 .0 2 4
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(continued) Table H-5: Hypotheses 3a - Logistic regression results for additional analysis on 'full sample'

Shown are the results for the main analyses of Hypothesis 3a i-iii on the 'full-sample' of ventures, regardless of how many rounds they had received, that were founded before 
1994 (N=406). The dependent variable Is the dichotomous outcome IPO yes/no. (’***': p<.01; p<.05; p<.lContinued

Panel B: full models for the lead VCs (Bl) and the syndicates (B2) in the first round only

P a n e l  B : 1 s t  r o u n d s  o n ly B - l:  S y n d i c a t e s '  k n o w le d g e B - l l :  'L e a d 'V C s '  k n o w le d c ¡6 _____

1 2 3 4 5 6 1 2 3 4 5 6

N  =  4 0 6 E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S iq . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig . E x p ( B ) S ig .

C o n s t a n t 0 .0 0 2 * * * 0 .0 0 1 * * * 0 .0 0 1 * * * 0 .0 0 1 * * * 0 .0 0 1
E S T " 0 .0 0 1

* * *
0 .0 0 2 * * * 0 .0 0 1 ** * 0 .0 0 1

*** 0 .0 0 1 * * * 0 .0 0 1
* * *

0 .0 0 1 * * *

R o u n d  a m o u n t  a t  1 s t  r o u n d 1 .0 0 7 1 .0 0 7 1 .0 0 7 1 .0 0 7 1 .0 0 6 1 .0 0 7 1 .0 0 7 1 .0 0 6 1 .0 0 6 1 .0 0 5 1 .0 0 4 1 .0 0 5

V e n t u r e  a m o u n t  r e c e iv e d  b e f o r e  IP O  o r  u n t i l  l a s t  r o u n d 1 .0 0 1 1 .0 0 2 1 .0 0 2 1 .0 0 1 1 .0 0 1 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 2 1 .0 0 1 1 .0 0 2

V e n t u r e  s t a q e  s t a r t - u p /s e e d  o r  e a r ly  a t  1 s t  r o u n d 1 .8 7 7 * * 2 .0 4 6 * * 2 .0 5 0
* * 2 .1 5 4

**
1 .8 4 0 * 2 .0 5 4

**
1 .8 9 2 * 2 .0 1 6 ** 2 .0 1 8 ** 2 .0 6 5 ** 1 .8 0 5 * 1 .9 8 2 **

V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2 .9 7 4
* *

2 .8 4 7 ** 2 .8 4 4 * *
2 .7 8 3 ** 2 .8 3 4 * * 2 .7 0 2 ** 2 .9 8 3 ** 2 .8 3 0 * * 2 .8 2 4 ** 2 .8 0 6

** 2 .8 5 3
**

2 .7 3 6 **

A n n u a l  c h a n q e  in  D J I  in  y r ,  o f  1 s t  r o u n d 1 .0 0 9 1 .0 1 1 1 .0 1 1 1 .0 1 1 1 .0 1 1 1 .0 1 1 1 .0 0 9 1 .0 1 1 1 .0 1 1 1 .0 1 0 1 .0 1 0 1 .0 1 1

A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t  r o u n d 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 ,0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a is e d  in  y r .  o f  1 s t  r o u n d 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 0 1 .0 0 0 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 1 1 .0 0 0

A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  y r .  o f  1 s t  r o u n d 1 .0 0 5 1 .0 0 7 1 .0 0 7 1 .0 0 8 1 .0 0 8 1 .0 0 7 1 .0 0 5 1 .0 0 7 1 .0 0 7 1 .0 0 7 1 .0 0 8 1 .0 0 7

A n n u a l  c h a n q e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in q  b io t .  v e n t u r e  c a p i t a l  in  y r .  o f  1 s t  r o u n d 0 .9 9 7 0 .9 9 8 0 .9 9 8 0 .9 9 9 0 .9 9 9 0 .9 9 9 0 .9 9 7 0 .9 9 8 0 .9 9 8 0 .9 9 8 0 .9 9 9 0 .9 9 9

A n n u a l  c h a n q e  in  D J I  in  y r .  o f  la s t  r o u n d / lP O 1 .0 1 5 1 .0 1 5 1 .0 1 5 1 .0 1 5 1 .0 1 4 1 .0 1 5 1 .0 1 5 1 .0 1 5 1 .0 1 5 1 .0 1 4 1 .0 1 4 1 ,0 1 5

A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  v r .  o f  la s t  r o u n d / lP O 1 .0 0 2
* * *

1 .0 0 2
* * *

1 .0 0 2
* * * 1 .0 0 2 * * * 1 .0 0 2 * * * 1 .0 0 2

* * *
1 .0 0 2 * * * 1 .0 0 2 * * * 1 .0 0 2 * * * 1 .0 0 2 * * * 1 .0 0 2

* * *
1 .0 0 2 * * *

A n n u a l  c h a n q e  in  v e n t u r e  c a p i t a l  r a is e d  in  v r .  o f  la s t  r o u n d / lP O 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 5 1 .0 0 5

A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i t a l  in  v r .  o f  la s t  r o u n d / lP O 1 .0 0 0 1 .0 0 0 1 .0 0 0 0 .9 9 8 0 .9 9 8 0 .9 9 8 1 .0 0 0 1 .0 0 0 1 .0 0 0 0 .9 9 8 0 .9 9 7 0 .9 9 8

A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i t a l  in  y r .  o f  la s t  r o u n d / lP O 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 4 1 .0 0 5 1 .0 0 4

V C  K N O W L E D G E

S v n d i c a t e ’s / ' l e a d 1 V C 's  a q e 0 .9 9 6 0 .9 9 7

S v n d i c a t e 's / ' l e a d '  V C 's  n o n - b io t .  e x p e r ie n c e 1 .0 0 1 1 .0 0 0

S v n d i c a t e 's / ' l e a d '  V C 's  e x p e r ie n c e 1 .0 0 1 1 .0 0 0

S v n d i c a t e 's / ' l e a d '  V C 's  b i to t e c h  e x p e r t is e 1 .0 1 2 * 1 .0 0 6

S v n d i c a t e 's / ' l e a d '  V C 's  b i o t . - s t a q e  e x p e r t is e 1 .0 4 2 * 1 .0 2 7 *

S v n d i c a t e 's / ' l e a d '  V C 's  b io t . - s u b s e c t o r  e x p e r t is e 1 .0 2 4 ** 1 .0 1 6 **

-2  L o g  l ik e l ih o o d 5 0 1 .4 7 5 4 9 4 .7 4 8 4 9 4 .6 7 0 495 .4 3 1 4 9 5 .5 0 9 4 9 4 .1 9 8 5 0 1 .4 3 8 4 9 5 .1 7 9 4 9 5 .1 0 4 4 9 7 .3 5 2 4 9 5 .7 3 7 4 9 4 .7 1 0

C o x  &  S n e l l  R  S q u a r e 0 .1 2 9 0 .1 3 4 0 .1 3 4 0 .1 3 9 0 .1 3 9 0.141 0 .1 2 9 0 .1 3 3 0 .1 3 3 0 .135 0 .1 3 8 0 .14 0

N a g e l k e r k e  R  S q u a r e 0 .1 7 3 0 .1 7 9 0 .1 8 0 0 .1 8 6 0 .1 8 6 0 .1 9 0 0 .1 7 3 0 .1 7 8 0 .17 8 0 .181 0 .1 8 5 0 .1 8 8

O m n ib u s  T e s t s  o f  M o d e l  C o e f f ic ie n t s C h l2 S lq . C h ¡2 S lq . C h i2 S lq . C h i2 S lq . C h i2 S iq . C h i2 S lq . C h i2 S lq . C h l2 S iq . C h i2 S iq . C h i2 S iq . C h l2 S lq . C h l2 S lq .

B lo c k 0 .1 1 4 0 .8 7 7 0 .9 5 5 3 .9 9 2 * * 3 .9 1 4
t * 5 .2 2 4 ** 0 .1 5 2 0 .4 4 6 0.521 2 .071 3 .68 6 * 4 .7 1 2 **

M o d e l 5 6 .1 3 8 * * * 5 7 .9 5 6 * * * 5 8 .0 3 4 * * * 6 0 .5 5 2
* * *

6 0 .4 7 3
* * * 6 1 .7 8 4

* **
5 6 .1 7 5 * * * 5 7 .5 25 * * * 5 7 .6 0 0 * * * 5 8 .6 30 * * * 6 0 .2 4 6 * * * 6 1 .2 7 2 ***

H o s m e r  a n d  L e m e s h o w  T e s t 5 .0 4 6 1 4 .0 75 * 1 6 .1 06
* *

18.751 ** 1 4 .6 82 * 1 3 .7 05 * 5 .2 5 4 11 .362 14 .1 19 * 18.456 ** 15 .9 23 ** 9 .421
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Table H-6: Hypotheses 3b - Cox regression results

Shown are the results for the analyses of Hypothesis 3b i-ii. The dependent variable is the hazard rate of 
experiencing an IPO' ('***': p<.01; p<.05; p<.l).

P an e l A: Main analyses on ventures founded before 2003 (N = 1232)
P an e l A -I: baseline models
P an e l A -II: full models for the syndicates
P an e l A -III: full models for the lead VCs

P a n e l A : v e n t u r e s  f o u n d e d  b e fo r e  M a r c h  2 0 0 3 A - I  - B a s e l in e  m o d e l
1 2 3 4 5

N = 1 2 3 2  ( IP O = 2 5 1 ;  c e n s o r e d = 9 8 1 ) E x p ( B ) S ic j. E x p ( B ) S ip . Exm S ip . E x p ( B ) S ig . E x p ( B | S ip .
R o u n d  a m o u n t  a t  1 s t  ro u n d 1.003 1.000 **
V e n t u r e  s ta g e  s ta r t -u p /s e e d  o r  e a r ly  a t  1 s t  r o u n d 1.671 1.237
V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2.876 **** 2.585 . . . .

A n n u a l  c h a n q e  in  D J I in  y r .  o f  1 s t  r o u n d 1.015 **** 1.010 **
A n n u a l  c h a n g e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t  ro u n d 1.000 1.000
A n n u a l  c h a n g e  in  v e n t u r e  c a p ita l  r a is e d  in  y r .  o f  1 s t  r o u n d 1.002 1.002
A n n u a l  c h a n g e  in  n u m b e r  o f  V C s  p r o v id in g  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  ro u n d 0.987 **** 0.990 * *

A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 1.008 . . . . 1.005 * .

V C  K N O W L E D G E
S y n d ic a te 's / ’ le a d ' V C ’s a g e
S y n d ic a te 's / ' le a d ’ V C ’s  n o n - b io t .  e x p e r ie n c e
S y n d ic a te 's / ' le a d ' V C 's  to t a l  e x p e r ie n c e
S y n d ic a te 's / ’ le a d ' V C ’s  b io te c h  e x p e r t is e
S y n d ic a te 's / ' le a d ' V C 's  b io t . -s ta g e  e x p e r t is e
S y n d ic a te ’s /’ le a d ' V C 's  b io t . - s u b s e c t o r  e x p e r t is e

-2  L o g  L ik e l ih o o d  b a s e l in e 3,294.1 3,294.1 3,294.1 3,294,0 3,294.0
-2  L o g  L ik e l ih o o d  m o d e l 3,293.0 3,284.9 3,261.2 3,271.9 3,242.1
C h a n g e  fro m  p re v io u s  b lo c k
C h i2 1.1 9.2 . . . 32.8 . . . 22.2 . . . 22.2 . . .
df 1 1 1 5 8
R 2 ‘ 0.001 0.007 0.026 0.018 0.041

P a n e l A : v e n t u r e s  fo u n d e d  b e fo r e  M a r c h  2 0 0 3 A - I I  -  1 s t  r o u n d  s y n d ic a t e s ' k n o w le d g e
1 2 3 4 5 6

N = 1 2 3 2  ( IP O = 2 5 1 ;  c e n s o r e d = 9 8 1 ) E x p ( B ) S ip . E x p ( B | S ip . E x p ( B ) S ip . E x p ( B ) S ig . E x p ( B | S ig . E x p ( B ) S ig .
R o u n d  a m o u n t  a t  1 s t  ro u n d 1.005 ** 1.006 * * * 1.005 * * * 1.005 * * * 1.005 *** 1.006 * * *  !
V e n t u r e  s ta g e  s ta r t -u p /s e e d  o r  e a r ly  a t  1 s t  r o u n d 1.239 1.271 1.269 1.273 1.256 1.272
V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2,585 . . . . 2.450 **** 2.459 **** 2.512 **** 2.510 * * * * 2.465 * * *
A n n u a l  c h a n g e  in  D J I in  y r .  o f  1 s t  r o u n d 1.010 ** 1.011 ** 1.011 * * 1.011 ** 1.011 * * 1.012 **
A n n u a l  c h a n q e  in  n u m b e r  o f  b io t .  V C -b a c k e d  IP O s  in  y r .  o f  1 s t  r o u n d 1.000 1.000 1.000 1.000 1.000 1.000
A n n u a l  c h a n q e  in  v e n t u r e  c a p i ta l  r a is e d  in  y r .  o f  1 s t  r o u n d 1.002 1.001 1.001 1.002 1.002 1.002
A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  ro u n d 0.990 * . 0.991 * * 0.991 * * 0.991 ** 0.991 * * 0.991 **
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i ta l  in  y r. o f  1 s t  r o u n d 1.006 . * 1.006 * * 1.006 ** 1.006 1.006 ** 1.006 **

V C  K N O W L E D G E
S y n d ic a te 's / ’ le a d ' V C 's  a g e 1.001
S y n d ic a te 's / ’ le a d ' V C ’s  n o n - b io t .  e x p e r ie n c e 1.001
S y n d ic a te 's / ' le a d ' V C ’s  to t a l  e x p e r ie n c e 1.000
S y n d ic a te 's / ’ le a d ' V C 's  b io te c h  e x p e r t is e 1 .001
S y n d ic a te 's / ' le a d ' V C ’s  b io t . -s ta g e  e x p e r t is e 1.005
S y n d ic a te 's / ' le a d ' V C ’s  b io t . - s u b s e c t o r  e x p e r t is e 1.006 *

-2  L o g  L ik e l ih o o d  b a s e l in e 3.272.8 3,229.4 3,229.4 3,269.6 3,269.6 3.269.6
-2  L o q  L ik e l ih o o d  m o d e l 3,219.0 3,173.5 3,174.0 3,215.7 3,215.6 3,213.6
C h a n q e  fr o m  p r e v io u s  b lo c k
C h i2 0.0 2.1 1.7 0.2 0.4 2.5
df 1 1 1 1 1 1
R2' 0.043 0.044 0.044 0.043 0.043 0.044

P a n e l  A :  v e n t u r e s  f o u n d e d  b e fo r e  M a r c h  2 0 0 3 A - I I I -  1 s t  r o u n d  'le a d ' V C s ' k n o w le d g e
1 2 3 4 5 6

N = 1 2 3 2  ( IP O = 2 5 1 ;  c e n s o r e d = 9 8 1 ) E x p (B ) S ig . E x p ( B | S ip . E x p ( B | S ig . E x p ( B ) S ig . E x p ( B ) S ip . E x p ( B | S ig .
R o u n d  a m o u n t  a t  1 s t  ro u n d 1.005 ** 1.005 ** 1.005 ** 1.005 * * * 1.005 * * * 1.005 * * *
V e n t u r e  s ta g e  s t a r t -u p /s e e d  o r  e a r ly  a t  1 s t  r o u n d 1 240 1.261 1.261 1.270 1.236 1.260
V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2.584 * * * 2.449 ... 2.443 . . . 2.513 2.494 * * * 2.466 ***
A n n u a l  c h a n g e  in  D J I in  y r .  o f  1 s t  r o u n d 1.010 * 1.012 ** 1.012 *. 1.011 * * 1.011 1.012 **
A n n u a l  c h a n g e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t  r o u n d 1.000 1.000 1.000 1.000 1.000 1.000
A n n u a l  c h a n g e  in  v e n t u r e  c a p i ta l  r a is e d  in  y r .  o f  1 s t  r o u n d 1.002 1.001 1.001 1.002 1.002 1.002
A n n u a l  c h a n q e  in  n u m b e r  o f  V C s  p r o v id in q  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 0.990 “ 0.991 ** 0.991 *. 0.991 * * 0.991 ** 0.991
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 1.006 ** 1.006 ** 1.006 ** 1.006 * * 1.006 * * 1.006 * *

V C  K N O W L E D G E
S y n d ic a te 's / ' le a d ' V C 's  a q e 1.003
S y n d ic a te 's / ' le a d ' V C 's  n o n - b io t .  e x p e r ie n c e 1.000
S y n d ic a te 's / ' le a d ' V C 's  t o t a l  e x p e r ie n c e 1.000
S y n d ic a te ’s f l e a d ' V C 's  b io te c h  e x p e r t is e 1.001
S y n d ic a te 's / ' le a d ' V C 's  b io t . -s ta q e  e x p e r t is e 1.006
S y n d ic a te 's / ’ le a d ' V C ’s b io t . - s u b s e c t o r  e x p e r t is e 1.005 *

-2  L o g  L ik e l ih o o d  b a s e l in e 3.272.8 3,229.4 3,229.4 3,269.6 3,269.6 3,269.6
-2  L o g  L ik e l ih o o d  m o d e l 3,218.4 3,173.0 3,172.7 3.215.4 3,214.2 3,213.0
C h a n g e  fr o m  p r e v io u s  b lo c k
C h i2 0.3 2.2 2.4 0.3 1.2 2.9 *
df r 1 1 1 1 1
R2' 0.043 0.045 0.045 0.043 0.044 0.045
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Table H-6: Hypotheses 3b - Cox regression results

Shown are the results for the analyses of Hypothesis 3b i-ii. The dependent variable is the hazard rate of 
experiencing an IPO’ ('***': pc.01; pc.05; pc.l).

P a n e l B: Additional analyses on ventures founded before 1994 (N=470)
P a n e l B-I: baseline models
P a n e l B -II: full models for the syndicates
P a n e l B -III: full models for the lead VCs

P a n e l  B : v e n t u r e s  fo u n d e d  b e f o r e  1 9 9 4 B -I - B a s e l in e  m o d e l
1 2 3 4 5

N = 4 7 0  ( IP O = 2 0 1 ;  c e n s o r e d = 2 6 9 ) E x p ( B ) E x p ( B ) E x p ( B ) E x p ( B | E x p ( B |
R o u n d  a m o u n t  a t  1 s t  r o u n d 0 . 9 9 7 1 . 0 0 6
V e n t u r e  s ta g e  s ta r t - u p /s e e d  o r  e a r l y  a t  1 s t  r o u n d 1 . 7 5 7 * * 1 .4 9 1
V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2 . 4 5 2 ...

2 . 1 9 3 * *
A n n u a l  c h a n g e  in  D J I in  y r .  o f  1 s t r o u n d 1 . 0 0 3 1 .0 0 2
A n n u a l  c h a n g e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t r o u n d 1 . 0 0 0 1 . 0 0 0
A n n u a l  c h a n g e  in  v e n t u r e  c a p i t a l  r a is e d  in  y r .  o f  1 s t  ro u n d 1 . 0 0 3 1 . 0 0 3
A n n u a l  c h a n g e  in  n u m b e r  o f  V C s  p r o v id in g  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 1 . 0 0 3 1 . 0 0 6
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 1 .0 0 1 0 . 9 9 9

V C  K N O W L E D G E
S y n d ic a t e 's f le a d ' V C 's  a q e
S y n d ic a t e 's f le a d ' V C 's  n o n - b io t .  e x p e r ie n c e
S y n d ic a t e 's f le a d ' V C 's  t o t a l  e x p e r ie n c e
S y n d ic a t e 's f le a d ' V C 's  b io t e c h  e x p e r t is e
S y n d ic a t e 's f le a d ' V C 's  b io t . - s t a g e  e x p e r t is e
S y n d ic a t e 's f le a d ' V C ’s  b io t . - s u b s e c t o r  e x p e r t is e

-2  L o g  L ik e l ih o o d  b a s e l in e 2 , 3 7 6 . 6 2 , 3 7 6 . 6 2 , 3 7 6 . 6 2 , 3 7 6 . 6 2 , 3 7 6 . 6
-2  L o g  L ik e l ih o o d 2 , 3 7 6 . 4 2 , 3 6 9 . 4 2 , 3 6 4 . 7 2 , 3 6 8 . 3 2 , 3 5 3 . 0
C h a n g e  f r o m  p r e v io u s  b lo c k
C h i2 0 . 1 1 2 7 . 1 8 7 1 1 . 8 7 8 8 . 2 7 2 9 . 2 0 6
d f 1 .0 1 . 0 * * * 1 .0 5 . 0 8 . 0
R 2 ' 0  0 0 0 0 . 0 1 5 0 . 0 2 5 0 . 0 1 7 0 . 0 4 9

P a n e l  B : v e n t u r e s  fo u n d e d  b e f o r e  1 9 9 4 B -I I  - 1 s t r o u n d  s y n d ic a t e s ' k n o w le d g e

1 2 3  4 5 6
N = 4 7 0  ( IP O = 2 0 1; c e n s o r e d = 2 6 9 ) E x p ( B ) E x p ( B ) E x p ( B ) E x p ( B ) E x p ( B ) E x p ( B |
R o u n d  a m o u n t  a t  1 s t  r o u n d 1 . 0 0 6 1 . 0 0 7 1 . 0 0 7 1 . 0 0 8 1 . 0 0 7 1 . 0 0 8
V e n t u r e  s ta g e  s ta r t - u p /s e e d  o r  e a r ly  a t  1 s t  r o u n d 1 . 4 9 0 1 . 5 8 3 * 1 . 5 8 0 * 1 . 6 3 8 * 1 . 4 6 4 1 .6 2 1 *
V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2 . 1 9 6 . . 2 . 0 8 8 ** 2 . 0 9 2 * * 2 . 0 6 4 “ 2 . 1 1 0 ** 2 . 0 6 0 **
A n n u a l  c h a n g e  in  D J I  in  y r .  o f  1 s t  r o u n d 1 .0 0 1 1 . 0 0 3 1 . 0 0 3 1 . 0 0 3 1 . 0 0 3 1 . 0 0 3
A n n u a l  c h a n g e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t r o u n d 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0
A n n u a l  c h a n g e  in  v e n t u r e  c a p i t a l  r a is e d  in  y r .  o f  1 s t  ro u n d 1 . 0 0 3 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2
A n n u a l  c h a n g e  in  n u m b e r  o f  V C s  p r o v id in g  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t r o u n d 1 . 0 0 6 1 . 0 0 8 1 . 0 0 7 1 . 0 0 6 1 . 0 0 7 1 . 0 0 6
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t r o u n d 0 . 9 9 9 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0

V C  K N O W L E D G E
S y n d ic a t e 's f le a d ' V C 's  a g e 1 .0 0 2
S y n d ic a t e 's f le a d ' V C 's  n o n - b io t .  e x p e r ie n c e 1 .0 0 1
S y n d ic a t e 's f le a d ' V C 's  t o t a l  e x p e r ie n c e 1 .0 0 1
S y n d ic a t e 's f le a d ' V C ’s  b io t e c h  e x p e r t is e 1 .0 0 7 . .

S y n d ic a t e 's f le a d ' V C 's  b io t . - s t a g e  e x p e r t is e 1 . 0 2 2 *
S y n d ic a t e 's f le a d ' V C 's  b io t . - s u b s e c t o r  e x p e r t is e 1 .0 1 3 * * *

-2  L o g  L ik e l ih o o d  b a s e l in e 2 , 3 5 6 .1 2 , 3 1 9 . 0 2 , 3 1 9 . 0 2 , 3 5 6 . 8 2 , 3 5 6 . 8 2 , 3 5 6 . 8
-2  L o g  L ik e l ih o o d 2 , 3 2 9 . 6 2 , 2 8 9 . 5 2 , 2 8 9 . 7 2 , 3 2 6 . 0 2 , 3 2 7 . 2 2 , 3 2 5 . 9
C h a n g e  f r o m  p r e v io u s  b lo c k
C h i 2 0 . 0 5 6 1 . 5 6 4 1 . 3 8 5 4 . 1 2 5 * * 2 . 9 8 9 * 5 . 1 9 2 * *
d f 1 . 0 1 . 0 1 . 0 1 .0 1 .0 1 .0
R 2 ' 0 . 0 5 5 0 . 0 6 1 0 . 0 6 0 0 . 0 6 3 0 . 0 6 1 0 . 0 6 4

P a n e l  B : v e n t u r e s  fo u n d e d  b e f o r e  1 9 9 4 B - I I I -  1 s t  r o u n d  ' le a d ' V C s ' k n o w le d g e
1 2 3 4 5 6

N = 4 7 0  ( IP Q = 2 0 1 ;  c e n s o r e d = 2 6 9 ) E x p ( B ) E x p ( B ) E x p ( B ) E x p ( B ) E x p ( B | E x p ( B )
R o u n d  a m o u n t  a t  1 s t  r o u n d 1 . 0 0 6 1 . 0 0 6 1 . 0 0 6 1 . 0 0 6 1 . 0 0 6 1 . 0 0 6
V e n t u r e  s t a g e  s ta r t - u p /s e e d  o r  e a r ly  a t  1 s t  r o u n d 1 . 4 9 0 1 . 5 6 3 * 1 . 5 6 5 * 1 . 5 8 9 * 1 . 4 5 7 1 . 5 6 8 *
V e n t u r e  f r o m  U S  d u m m y  (1 = y e s ) 2 . 1 9 3 * * 2 . 0 9 0 * *

2 . 0 8 5 * * 2 . 0 8 0 2 . 1 0 8 2 . 0 8 2 * *

A n n u a l  c h a n q e  in  D J I in  y r .  o f  1 s t  r o u n d 1 . 0 0 2 1 . 0 0 3 1 . 0 0 3 1 . 0 0 2 1 . 0 0 3 1 . 0 0 3
A n n u a l  c h a n g e  in  n u m b e r  o f  b io t .  V C - b a c k e d  IP O s  in  y r .  o f  1 s t  r o u n d 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0
A n n u a l  c h a n g e  in  v e n t u r e  c a p i t a l  r a is e d  in  y r .  o f  1 s t  r o u n d 1 . 0 0 3 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2
A n n u a l  c h a n g e  in  n u m b e r  o f  V C s  p r o v id in g  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 1 . 0 0 6 1 . 0 0 7 1 . 0 0 7 1 . 0 0 6 1 . 0 0 7 1 . 0 0 6
A n n u a l  c h a n g e  in  n u m b e r  o f  v e n t u r e s  r e c e iv in g  b io t .  v e n t u r e  c a p i ta l  in  y r .  o f  1 s t  r o u n d 0 . 9 9 9 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0

V C  K N O W L E D G E
S y n d ic a t e 's f le a d ' V C 's  a g e 1 .0 0 0
S y n d ic a t e 's f le a d ’ V C 's  n o n - b io t .  e x p e r ie n c e 1 .0 0 0
S y n d ic a t e 's f le a d ' V C 's  t o t a l  e x p e r ie n c e 1 . 0 0 0

S y n d ic a t e 's f le a d ' V C 's  b io t e c h  e x p e r t is e 1 .0 0 4
S y n d ic a t e 's f le a d ' V C 's  b io t . - s t a g e  e x p e r t is e 1 . 0 1 4 *
S y n d ic a t e ’s f l e a d '  V C 's  b io t . - s u b s e c t o r  e x p e r t is e 1 .0 1 0 * *

-2  L o g  L ik e l ih o o d  b a s e l in e 2 , 3 5 6 .1 2 , 3 1 9 . 0 2 , 3 1 9 . 0 2 , 3 5 6 . 8 2 , 3 5 6 . 8 2 , 3 5 6 . 8
-2  L o g  L ik e l ih o o d 2 . 3 2 9 . 8 2 . 2 8 9 . 9 2 , 2 8 9 . 7 2 , 3 2 7 . 0 2 , 3 2 6 . 4 2 , 3 2 5 . 5
C h a n g e  f r o m  p r e v io u s  b lo c k
C h i2 0 . 0 0 2 0 . 8 4 9 0 . 9 6 3 2 . 2 5 7 2 . 7 1 3 * 5 . 1 5 4 * *

d f 1 . 0 1 .0 1 . 0 1 .0 1 .0 1 .0
R 2 ' 0 . 0 5 4 0 . 0 6 0 0 . 0 6 0 0 . 0 6 1 0 . 0 6 3 0 . 0 6 4
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