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ABSTRACT 
Bac kgr ound :  Ther e ar e al r eady many i ndi c es  s uc h as  Bl oomber g’s  
envi r onment al - and- s oc i a l  gover nanc e  ( ESG)  r at i ngs  and t he Dow 
J ones  Sus t ai nabi l i t y  I ndi c es  ( DSJ I ) ,  whi c h us e  pr opr i et ar y  
met hods  t o r at e  c ompani es  us i ng  pr i vat e  and publ i c l y avai l abl e  
i nf ormat i on pr oc es s ed wi t h pr opr i et ar y  met hods .  Thi s  paper  
s eeks  t o devel op a  f ormat i ve  i ndex  f or  r es ear c her s  and 
pr ac t i t i oner s  us i ng onl y publ i c l y  avai l abl e  s us t ai nabi l i t y 
r epor t s  wi t h a t r ans par ent  pr oc edur e .   
Met hods :  Thi r t y- t wo i ndi c at or s ,  obt ai ned i n an ear l i er  s t udy 
f r om t he l i t er at ur e ,  GRI ,  and ot her  s our c es ,  wer e adopt ed.  The 
s us t ai nabi l i t y  r epor t  of  eac h of  331 c ompani es  was  t hen s c or ed 
on a di s c r et e 0–3 s c al e f or  eac h i ndi c at or  as  r egar ds  di s c l os ur e .  
The  i ndex  f or  t he  c ompany  t hen i s  s i mpl y  a  s ummat i on of  t he 
i ndi c at or  s c or es .  Tes t s  wer e c onduc t ed t o s ee  i f  t he i ndex c an 
be  ( a)  us ed f or  c ompani es  wi t h di f f er ent  r evenues  and f r om 
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di f f er ent  s ec t or s  and ( b)  t es t ed f or  expl ai ni ng  DJ SI  or  ESG 
r at i ngs .   
Re s ul t s :  The  i ndex  c an be  us ed f or  c ompani es  wi t h a  wi de  r ange  
of  r evenues  and f r om di f f er ent  s ec t or s .  Des pi t e  i t s  s i mpl i c i t y,  
t he  di s c l os ur e  i ndex s i gni f i c ant l y  expl ai ns  t he  DJ SI  and ESG.   
Conc l us i ons :  A di s c l os ur e  i ndex  f or  compani es  has  been 
devel oped her e us i ng onl y t hei r  publ i c l y  avai l abl e 
s us t ai nabi l i t y  r epor t s ,  unl i ke  exi s t i ng  i ndi c es  l i ke  t he  DJ SI  
t hat  us e  publ i c  and pr i vat e  i nf ormat i on and pr opr i et ar y  met hods .  
Res ear c her s  and f i nanc i a l  i ns t i t ut i ons  c an us e t hi s  i ndex or  
devel op t hei r  own i ndi c es  by r ef i ni ng t he  met hodol ogy  pr es ent ed 
her e .  

KEYWORDS:  s us t ai nabi l i t y i ndex;  s us t ai nabi l i t y  di s c l os ur e  
r at i ng ;  c or por at e  s us t ai nabi l i t y r epor t s  

I NTRODUCTI ON  
Compani es  need t o meet  r equi r ement s  f or  t r ans par enc y  on 

t hei r  s us t ai nabi l i t y ef f or t s  [ 1–3] .  Fi nanc i a l  i ns t i t ut i ons  us e 
var i ous  pr i vat e  and publ i c  dat a f r om c ompani es  t o r at e  t hes e 
c ompani es ’ l evel  of  di s c l os ur e  as  a pr oxy  f or  t hei r  
s us t ai nabi l i t y  ef f or t s .  Exampl es  ar e  Bl oomber g ’s  
envi r onment al - and- s oc i a l  gover nanc e  ( ESG)  r at i ngs  and t he Dow 
J ones  Sus t ai nabi l i t y I ndi c es  ( DSJ I ) .  Many r es ear c her s  us e 
t hes e  i ndi c es  as  meas ur es  of  c ompani es ’ per f ormanc e  al t hough 
t he  r at i ngs  ar e  obt ai ned us i ng  pr opr i et ar y  met hods .  Thi s  paper  
s eeks  t o devel op s uc h a  di s c l os ur e i ndex t r ans par ent l y  and 
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us i ng  onl y publ i c l y avai l abl e  s us t ai nabi l i t y  r epor t s ,  and t o 
c hec k i t s  us ef ul nes s  f or  c ompani es  of  di f f er ent  s i z es  and f r om 
di f f er ent  s ec t or s .   

As  i nves t or s ,  par t i c ul ar l y  i ns t i t ut i onal  i nves t or s ,  s t ar t  
us i ng  s us t ai nabi l i t y  pr ac t i c es  a  c r i t er i on f or  i nves t ment ,  
i ndi c es  have emer ged t o r at e c ompani es .  The  mot i vat i on behi nd 
t he  i ndi c es  i s  t hat  s us t ai nabi l i t y  pr ac t i c es  c ons t i t ut e a 
pot ent i a l  el ement  f or  l ong- t erm val ue  c r eat i on f r om whi c h 
s har ehol der s  wi l l  benef i t  [ 4] .   

However ,  s us t ai nabi l i t y  i ndi c es  have  not  r ec ei ved hi gh l evel  
of  ac ademi c  at t ent i on.  We  f oc us  on 32 s us t ai nabi l i t y  i ndi c at or s  
obt ai ned by Papout s i  and Sodhi  ( 2020,  [ 5] )  f r om t he  l i t er at ur e ,  
GRI ,  UN Gl obal  Compac t ,  and ot her  s our c es .  Any c ompany  c an t hen 
be  s c or ed f or  i t s  di s c l os ur e by f i r s t  s c or i ng  i t s  
s us t ai nabi l i t y  r epor t s  f or  t hes e i ndi c at or s  and t hen s i mpl y 
s ummi ng  up t he  i ndi c at or s .  We  appl y t hi s  t o a  s ampl e  of  331 
c ompani es  by us i ng  t hei r  s us t ai nabi l i t y  r epor t s  and t hen c hec k 
t he  us ef ul nes s  of  t he i ndex  t o r at e c ompani es  ac r os s  a  r ange of  
r evenues  and i ndus t r y s ec t or s  as  c over ed i n t hi s  s ampl e .   

The  c ont r i but i on of  t hi s  s t udy  t o t he  l i t er at ur e  i s  t hat  we 
s how how t o c r eat e  a s us t ai nabi l i t y  di s c l os ur e  i ndex  f r om 
publ i c l y  avai l abl e  i nf ormat i on f r om c ompani es .  Our  appr oach i s  
not  pur el y  bas ed on GRI  r epor t i ng  gui del i nes  [ 6–9] .  The  i ndex  
i s  c ons t r uc t ed bas ed us i ng t he  t ext  of  c ompani es ’ di s c l os ur es  
i n t hei r  s us t ai nabi l i t y  r epor t s ,  and not  s i mpl y  on c ount i ng  
wor ds  or  s ent enc es  [ 10–12] .  Fi nal l y,  t he  i ndex  her e  i s  s i mpl e  
t o c ons t r uc t  and eas y t o r epl i c at e .   

https://doi.org/10.20900/jsr2020001x
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The  r es ul t s  of  t he s t udy  al s o have  manager i a l  and r es ear c h 
i mpl i c at i ons .  Por t f ol i o manager s  c an us e  s us t ai nabi l i t y 
r epor t s  by us i ng  s uc h an i ndex t o c ompar e c ompani es ’ di s c l os ur es .  
Res ear c her s  c an devel op t hei r  own i ndi c es  bas ed on 
s us t ai nabi l i t y  r epor t s  t o us e  t he  i ndi c at or s  pr es ent ed i n t hi s  
paper  t o anal yze s us t ai nabi l i t y r epor t s  or  ot her  publ i c  
i nf ormat i on f or  di s c l os ur e and even s us t ai nabi l i t y  per f ormanc e .  
We  al s o bel i eve  t hat  our  pr opos ed i ndex  c an s er ve  as  t he  bas i s  
f or  c r eat i ng  i ndi c es  f or  s pec i f i c  as pec t s  of  s us t ai nabi l i t y ,  or  
f or  s pec i f i c  s ec t or s .  

The  r es t  of  t he  paper  i s  s t r uc t ur ed as  f ol l ows .  Sec t i on 
“THEORETI CAL BACKGROUND” pr ovi des  s ome t heor et i c al  bac kgr ound 
and Sec t i on “MATERI ALS AND METHODS” des c r i bes  t he  mat er i a l s  
and met hods  us ed i n t hi s  s t udy,  f ol l owed by t he  Sec t i ons  
“RESULTS” and “CONCLUSI ONS”.  

THEORETI CAL BACKGROUND 
Sus t ai nabi l i t y  i ndi c es  s eek t o c apt ur e bot h envi r onment al  

and s oc i a l  di mens i ons  of  s us t ai nabi l i t y.  Cur r ent  met hods  of  
s us t ai nabi l i t y  meas ur ement  i nc l ude s i ngl e  or  f oc us ed 
i ndi c at or s  ( GHG emi s s i ons ,  wat er  c ons umpt i on,  was t e r ec yc l i ng)  
as  wel l  as  c ompos i t e i ndi c es ,  s uc h as  t he  DJ SI .  Var i ous  
appr oaches  have  been us ed i n c ons t r uc t i ng t he  i ndi c es .  A c ommon 
appr oach i s  t o exc l ude c ompani es  t hat  oper at es  i n i ndus t r i es  
t hat  ar e  c ons i der ed t o be  unet hi c al  s uc h as  t obac c o,  al c ohol ,  
and nuc l ear  ener gy.  Thi s  appr oach i s  us ed i n Cal ver t  Soc i a l  
I ndex ,  Domi ni  400 Soc i a l  I ndex and FTSE4Good i ndex ,  wher eas  

https://doi.org/10.20900/jsr2020001x
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DJ SI ,  Et hi bel ,  and Vi geo i ndi c es  us e an appr oach t hat  f oc us  on 
pos i t i ve  s c r eeni ng.  Some  i ndi c es ,  s uc h as  t he  DJ SI ,  adopt  t he  
pol i c y  of  i nc l udi ng t he bes t  c ompani es  f r om al l  i ndus t r i a l  
s ec t or s .  Thi s  pol i c y r ef l ec t s  a pol i c y of  ai mi ng  t o ac hi eve an 
i ndus t r y  wei ght i ng t hat  appr oxi mat es  t he wei ght i ng of  t he  
r el evant  benchmar k i ndex [ 13] .  

A c ommonl y  us ed aggr egat i on t ec hni que—us ed i n t hi s  paper  as  
wel l —i s  us i ng  t he  Equal l y  Wei ght ed Aver age  ( EWA)  met hod,  
wher eby  var i ous  c hos en i ndi c at or s  ar e  equal l y  aver aged t o 
c ons t r uc t  a  s us t ai nabi l i t y i ndex .  EWA has  been appl i ed t o 
numer ous  s us t ai nabi l i t y i ndi c es  s uc h as  Human Devel opment  
I ndex  and Envi r onment al  Sus t ai nabi l i t y  I ndex  [ 14] .  

Compos i t e  i ndi c es  ar e  bas ed on t he  i dea  of  i ndi c at or - bas ed 
i ndi c es .  The mai n as s umpt i on i s  t hat  when a br oader  var i et y of  
i ndi c at or s  ar e  aggr egat ed i nt o an i ndex ,  t he  f i nal  f i gur e s hows  
a  “s i mpl i f i ed,  c oher ent ,  mul t i di mens i onal  vi ew of  t he  s ys t em” 
[ 15] .  Compos i t e  i ndi c es  ar e  wi del y us ed i n envi r onment al  
management  and dec i s i on maki ng  at  al l  l evel s  [ 15] .  An exampl e  
of  s uc h an i ndex i s  t he Envi r onment al  s us t ai nabi l i t y  i ndex 
( ESI ) ,  whi c h c ompr i s es  21 under l yi ng i ndi c at or s  t hat  ar e  
c at egor i z ed and aggr egat ed i nt o f i ve component s  and t he 
Envi r onment al  per f ormanc e  i ndex .  

MATERI ALS AND METHODS 
We  adopt  t he  32 s us t ai nabi l i t y  i ndi c at or s  obt ai ned by 

Papout s i  and Sodhi  ( 2020,  [ 5] )  f r om t he l i t er at ur e ,  GRI ,  UN 
Gl obal  Compac t ,  and ot her  s our c es .  We r ef er  t he r eader  t o 

https://doi.org/10.20900/jsr2020001x
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Papout s i  and Sodhi  ( 2020,  [ 5] )  t o s ee  t he  det ai l s  of  t he 
met hodol ogy  us ed f or  i ndi c at or  devel opment .  

Us i ng  t he Sus t a i nabi l i t y Di s c l os ur e Dat abas e ,  we obt ai ned 
331 s us t ai nabi l i t y r epor t s  f r om 2013–14:  117 wer e Amer i c an or  
Canadi an and 214 wer e Eur opean.  Thes e r egi ons  wer e  c hos en bas ed 
on t hei r  c ommon pol i c i es  and pr ac t i c es  [ 16] ,  and onl y r epor t s  
wr i t t en i n Engl i s h wer e r et r i eved t o al l ow s t r ai ght f orwar d 
c ont ent  anal ys i s .  The s ampl e c over ed a wi de var i et y  of  s ec t or s ,  
wi t h s t r at i f i ed s ampl i ng ai med ac r os s  18 s ec t or s  t hat  wer e 
det ermi ned t hr ough aggr egat i ng  t he  38 i ndus t r i es  i nt o whi c h t he 
Sus t ai nabi l i t y  Di s c l os ur e  Dat abas e c l as s i f i es  c ompani es .   

For  eac h of  t hes e s us t ai nabi l i t y  r epor t s ,  al l  t he  32 
i ndi c at or s  were scored as  f ol l ows :   
-  a  s c or e  of  0 f or  an i t em not  r ef er r ed t o i n a  r epor t ;   
-  a  s c or e  of  1 when t he  r epor t  onl y br i ef l y ment i oned s omet hi ng  

per t i nent  t o t he  i t em or  pr ovi ded onl y qual i t at i ve  
s t at ement s ;   

-  a  s c or e  of  2 when t he r epor t  pr ovi ded det ai l ed i nf ormat i on 
wi t h s ome  numer i c al  s uppor t ;  and r ar el y 

-  a  s c or e  of  3 was  gi ven when a  r epor t  pr ovi ded ext ens i ve  
numer i c al  s uppor t  wi t h dat a on goal s  achi eved or  f ul l y 
ac c ompl i s hed.   

Tabl e 1.  The  32 i ndi c at or s  us ed f or  N = 331 c ompani es ’ s us t ai nabi l i t y r epor t s  ( Sour c e:  
Papout s i  and Sodhi ,  2020,  [ 5] ) .  
I ndi cat or  Mean acros s  compani es  St d.  dev.  acros s  compani es  
Reduc e  ener gy  c ons umpt i on 1. 92 0. 93 
Conduc t  c ommuni t y  s uppor t  ac t i vi t i es  1. 82 1. 06 

https://doi.org/10.20900/jsr2020001x
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Heal t h & Saf et y   1. 59 1. 05 
Mi ni mi z e  wat er  us e 1. 55 1. 14 
Mi ni mi z e  was t e  us e   1. 46 1. 14 
Reduc e  gr eenhous e  gas  ( GHG)  emi s s i ons  1. 37 1. 19 
Enc our age  empl oyee  di ver s i t y 1. 34 0. 84 
Tr a i n empl oyees  1. 24 0. 94 
Reduc e  c ar bon f oot pr i nt  1. 15 1. 16 
Rec yc l e  was t e  0. 89 1. 09 
Us e  r enewabl e  ener gy 0. 71 0. 93 
Reduc e  ot her  gas es  0. 57 1. 00 
As s es s /eva l uat e  s uppl i er s  0. 53 0. 82 
Reduc e  c ons umpt i on of  r es our c es  0. 52 0. 91 
Reus e  mat er i a l s  0. 52 0. 90 
Cer t i f y  t o I SO14000 0. 48 0. 77 
Us e  r ec yc l abl e  mat er i a l s  0. 48 0. 81 
Engage  empl oyees  0. 47 0. 83 
Ac c ount  f or  bi odi ver s i t y 0. 42 0. 71 
Sour c e  r es pons i bl y  0. 37 0. 68 
Tr a i n on ant i - c or r upt i on 0. 36 0. 65 
Reduc e  f ue l  c ons umpt i on 0. 35 0. 81 
Es t abl i s h s uppl i er  c odes  of  c onduc t  0. 34 0. 55 
Pr oc ur e  s us t a i nabl y  0. 30 0. 65 
Reduc e  pac kagi ng  0. 26 0. 65 
Rec yc l e  wat er  0. 23 0. 62 
Col l abor at e  wi t h s uppl i er s  0. 23 0. 47 
Sour c e  l oc a l l y  0. 20 0. 53 
Reduc e  s pi l l s  0. 19 0. 59 
Us e  a l t er nat i ve  f ue l s  0. 11 0. 45 
Conduc t  pr oduc t  l i f ec yc l e  as s es sment  
( LCA)  

0. 11 0. 36 

Commi t  t o empl oyees  0. 06 0. 35 

Thi s  s c or i ng  s ys t em i s  s i mi l ar  t o t hat  us ed by Wi s eman [ 10]  
and ot her  r es ear c her s  us i ng GRI  i ndi c at or s ,  al t hough s omet i mes  

https://doi.org/10.20900/jsr2020001x
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( a l bei t  r ar el y) ,  a 0–4 s c or i ng s ys t em has  been us ed [ 6, 8, 9, 17–
20] .  To ens ur e r el i abi l i t y i n t he c odi ng,  t he s ame t ext  was  c oded 
t wi c e ,  t he s ec ond t i me 12- mont hs  l at er  t o avoi d c odi ng er r or s .  
Two c oder s  s c or ed t he r epor t s  bot h t i mes  t o ens ur e  i nt er - r at er  
r el i abi l i t y.  Fur t hermor e ,  for c or r el at i on anal ys i s  bet ween 
t ot al  di s c l os ur e s c or e f or  s ampl e dat a  ( 2013–14)  and t hat  f r om 
a  l at er  year ,  2015–16, bot h Pear s on ( 0. 87,  p < 0. 01)  and Spearman 
( 0. 87,  p < 0. 01)  coefficients indicate t hat  s cor i ng  f r om t he  t wo 
di f f er ent  year s  i s  similar.  Thi s  c ons i s t ency  ac r os s  year s  al s o 
al l evi at es  c onc er ns  about  t he s ubj ec t i vi t y  of  t he s c or i ng  
met hodol ogy.  

The  32 i ndi c at or s  t hat  pr edomi nat e  i n c ompani es ’ 
s us t ai nabi l i t y  r epor t s  ar e  l i s t ed i n Tabl e  1.  For  mor e  
i nf ormat i on on t he  i ndi c at or  r ef i nement  pr oc es s ,  pl eas e  r ef er  
t o Papout s i  and Sodhi  ( 2020,  [ 5] ) .  Thes e  i ndi c at or s  ar e not  onl y 
r epor t ed by t he maj or i t y of  t he  c ompani es ,  but  al s o ac hi eve hi gh 
s c or es ,  i mpl yi ng  t hat  c ompani es  ar e i mpl ement i ng  t he  
par t i c ul ar  i ndi c at or s  at  a hi gh l evel .  Henc e ,  an i mpor t ant  
f i ndi ng  i s  t hat  we c an obt ai n r anki ngs  f or  t he  i ndi c at or s  t hat  
i nc or por at e  bot h di s c l os ur e  of  i nf ormat i on and t he  l evel  of  
ef f or t  i n one and r ank c ompani es  bas ed on t hei r  t ot al  di s c l os ur e  
s c or e .   

Us i ng  t hi s  dat a ,  we wi s h t o s ee how pot ent i a l l y  us ef ul  an 
i ndex—we  c al l  i t  t ot al  di s c l os ur e  s c or e—t hat  i s  s i mpl y an 
equal l y- wei ght ed aver age  of  t hes e  32 i ndi c at or  val ues  i s :  
1.  I ndus t r y  s e c t or :  I s  t he i ndex bi as ed t owar ds  a par t i c ul ar  

s ec t or? For  t hi s ,  we  c ompar e t he  mean val ues  ac r os s  t he 
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s ec t or s  and al s o c ar r y out  ANOVA us i ng  i ndus t r y  s ec t or  as  t he 
c at egor i c al  var i abl e .   

2.  Company  s i z e  by  r e venue s :  I s  t he i ndex bi as ed t owar ds  l ar ger  
c ompani es  ( at  l eas t  r el at i vel y l ar ger ,  gi ven our  s ampl e) ? 
For  t hi s ,  we  c ompar e t he  l eadi ng  and t he  l aggar d c ompani es  i n 
eac h s ec t or  f or  t hei r  r evenues—i f  t her e  i s  a  s t at i s t i c a l l y  
s i gni f i c ant  di f f er enc e ,  t hen r evenues  ar e a f ac t or  i n t he 
t ot al  di s c l os ur e s c or e .  Cor r el at i on bet ween t ot al  
di s c l os ur e  s c or e and r evenues  wi t hi n t he ent i r e  s ampl e as  
wel l  as  by s ec t or  al s o s hed l i ght  on t hi s  ques t i on.  Ther e  ar e  
oppos i ng  vi ews  on t he ef f ec t  of  a  c ompany’s  s i z e  on t he  l evel  
of  s us t ai nabi l i t y  di s c l os ur e .  Ac c or di ng t o s ome  s t udi es  
t ot al  di s c l os ur e s c or e  s houl d be hi gher  f or  l ar ge f i r ms  
[ 11, 21, 22] ,  whi l e  ot her  s t udi es  s uppor t  t he  oppos i t e  
ar gument  [ 23–25] .  Revenues  i s  c ommonl y  us ed as  an 
appr oxi mat i on of  a c ompany’s  s i z e  [ 3, 8, 11, 21, 23] .  We 
i dent i f y  “l eader” and “l aggar d” c ompani es  i n di f f er ent  
c l us t er s  bas ed on t hei r  di s c l os ur e us i ng  hi er ar c hi c al  
c l us t er  anal ys i s  i s  per f ormed us i ng  t he  32 i ndi c at or s  t o 
c r eat e  t wo c l us t er s  c ompani es  wi t hi n t he di f f er ent  s ec t or s .  
Thes e  s ec t or s  ar e  ( a)  ener gy  and ut i l i t i es ;  ( b)  met al s  and 
mi ni ng;  ( c )  c ommer c i a l  s er vi c es ;  and ( d)  hous ehol d pr oduc t  
manuf ac t ur er s .  The c l us t er  anal ys i s  i s  onl y s pl i t  al l  t he 
c ompani es  i n a s ec t or  i nt o an upper  and a l ower  c l us t er  with 

mostly higher and mostly lower scores respectively.  Thi s  enabl es  us  t o 
c ompar e  c ompani es  i n t he t wo c l us t er s  f or  any di mens i on,  
i nc l udi ng  r evenues .  A s i mi l ar  c l as s i f i c at i on s c heme 

https://doi.org/10.20900/jsr2020001x


 
J our nal  of  Sus t a i nabi l i t y  Res ear c h 10 of  23 

J  Sus t a i n Res .  2020; 2( 2) : e20001x.  ht t ps : //doi . or g/10. 20900/j s r 2020001x  

c ompar i ng  l eader  and l aggar d c ompani es ,  bas ed on t hei r  
di s c l os ur e ,  i s  us ed by Pat t en ( 1991,  [ 26] ) ,  J enki ns  and 
Yakovl eva  ( 2006,  [ 12] )  and Forment i ni  and Tat i c c hi  ( 2016,  
[ 27] ) .  Rat her  t han c ar r y out  t hi s  exer c i s e  f or  al l  t he 18 
s ec t or s ,  we f oc us ed onl y on t he  f our  c l us t er s  bec aus e of  t he 
number  of  c ompani es  i n t hes e  s ec t or s  and bec aus e  t hes e 
c l us t er s  ar e qui t e di f f er ent  f r om eac h ot her .  Next ,  an ANOVA 
t es t  was  c onduc t ed t o exami ne t he magni t ude of  di f f er enc e i n 
r evenues  bet ween t he upper  and l ower  di s c l os ur e .    

3.  Cons i s t enc e  wi t h publ i s hed i ndi c e s :  Does  t he  i ndex  devel oped 
i n t hi s  paper  s i gni f i c ant l y  expl ai n t he  DJ SI  i nc l us i on and 
t he  ESG r at i ng f or  a c ompany? I f  t he di s c l os ur e  s c or e i s  t o 
have  t o any c r edi bi l i t y,  i t  mus t  be pos i t i vel y  l i nked t o DJ SI  
i nc l us i on and ESG r at i ng.  To t es t  t hi s ,  we  us e  l ogi s t i c  
r egr es s i on of  DJ SI ,  whi c h i s  a 0/1 var i abl e  as  a  c ompany i s  or  
not  i s  i n t he  DJ SI ,  and a  r egr es s i on of  ESG,  bot h agai ns t  t he 
t ot al  di s c l os ur e  s c or e .  
As  a  f i r s t  s t ep,  t ot al  di s c l os ur e  i s  c al c ul at ed by s ummi ng  up 

eac h c ompany’s  s c or e i n t he 32 i ndi c at or s ,  us i ng  equal  wei ght s  
of  one.  

RESULTS 
Di sc l osure and I ndus t ry Sect or  

To exami ne whet her  s us t ai nabi l i t y  di s c l os ur e  f ol l ows  
s i mi l ar  t r end ac r os s  al l  s ec t or s  or  i s  s pec i f i c  t o eac h s ec t or ,  
an ANOVA t es t  was  c onduc t ed t o exami ne whet her  i ndus t r y  
c l as s i f i c at i on di f f er ent i at es  t ot al  di s c l os ur e .  We  f ound a  
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s t at i s t i c a l l y  s i gni f i c ant  di f f er enc e  i n t ot al  di s c l os ur e  s c or e 
bet ween t he di f f er ent  i ndus t r i a l  s ec t or s  ( p = 0. 001) .  Tukey 
pos t  hoc  t es t  i s  r un next  t o det ermi ne  whi c h i ndus t r i a l  s ec t or s  
di f f er  f r om eac h ot her .  Br oadl y,  wi t h 18 s ec t or s ,  t her e  wer e 
ver y f ew s ec t or s  t hat  wer e di f f er ent  f r om ot her s .  Ther e ar e 
s t at i s t i c a l l y  s i gni f i c ant  di f f er enc es  i n t ot al  di s c l os ur e  
s c or e  bet ween s i x  i ndus t r i a l  gr oups :  bet ween ( 1)  aut omot i ve  and 
c ommer c i a l  s er vi c es  ( p = 0. 013) ; ( 2)  aut omot i ve  and c omput er s  ( p 
= 0. 022) ; ( 3)  aut omot i ve  and f i nanc e  ( p = 0. 015) ; ( 4)  avi at i on 
and c ommer c i a l  s er vi c es  ( p = 0. 032) ; ( 5)  avi at i on and c omput er s  
( p = 0. 032) ; and ( 6)  avi at i on and f i nanc e ( p = 0. 037) .  Thi s  
di f f er ent i at i on makes  s ens e  as  avi at i on and aut omot i ve  have  t he  
hi ghes t  envi r onment al  ef f ec t  c ompar ed t o t he  r es t  of  t he  
i ndus t r i es ,  and as  s uc h t hes e i ndus t r i es  di s c l os e  mor e on 
( envi r onment al )  s us t ai nabi l i t y  [ 28] .   

Gi ven t hat  our  s ampl e c ompr i s es  a wi de var i et y of  18 
i ndus t r i a l  s ec t or s ,  we  t her ef or e  ar gue  t hat  i ndus t r i a l  s ec t or  
does  not  appear  t o mat t er  as  r egar ds  t he  t ot al  di s c l os ur e  s c or e 
bei ng  us ed t o meas ur e  di s c l os ur e  of  a c ompany.  I t  i s  readily s een 
t hat  aver age di s c l os ur e s c or e i s  evenl y di s t r i but ed among t he 
i ndus t r i a l  s ec t or s .  Yet ,  aut omot i ve  and avi at i on ac hi eve  t he 
hi ghes t  di s c l os ur e  s c or e  and c omput er s  i ndus t r y  has  t he  l owes t  
di s c l os ur e  s c or e  ( Fi gur e 1) .   
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Fi gure 1.  Aver age  di s c l os ur e  f or  a c ompany i n eac h s ec t or .  

Level  of  Di sc l osure and Revenues  
The  ANOVA t es t  ( Tabl e  2)  f or  eac h of  t he f our  s el ec t ed s ec t or s  

s hows  t hat  s i z e ( r evenues )  does  not  mat t er  as  r egar ds  t ot al  
di s c l os ur e  s c or e .  Spec i f i c a l l y,   
-  Commer c i al  s e r v i c e s :  Looki ng  at  t he  des c r i pt i ve  t abl e  f or  

t he  c ommer c i a l  s er vi c es  c l us t er s  i n Tabl e 2,  we s ee t hat  t he  
mean of  r evenues  i s  not  c ons i der abl y  di f f er ent  bet ween t he  
t wo c l us t er s ,  as  upper  c l us t er  f i r ms  ar e  out per f ormi ng 
l aggar d c ompani es  by 1175 mi l l i on dol l ar s .  I ndeed,  one- way 
ANOVA i ndi c at es  t hat  t her e i s  not  a s i gni f i c ant  ef f ec t  of  
r evenues  at  t he  p <0. 05 l evel  f or  t he  t wo c ommer c i a l  s er vi c es  
c l us t er s  ( F( 1, 29)  = 0. 06,  p = 0.  81) .  

-  Met al s  and Mi ni ng:  One- way AVOVA i ndi c at es  t hat  t her e i s  not  
a  s i gni f i c ant  ef f ec t  of  r evenues  at  t he  p<. 05 l evel  f or  t he 
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t wo met al s  and mi ni ng s er vi c es  c l us t er s  ( F( 1, 21)  = 0. 46,  p = 
0.  51) .  

-  Ene r gy  and Ut i l i t i e s :  I n t he c as e of  ener gy  s ec t or ,  we s ee 
t hat  mean of  r evenues  of  t he  upper  c l us t er  i s  al mos t  t hr ee 
t i mes  hi gher  t han t he l aggar d’s  one.  AVOVA i ndi c at es  t hat  
t her e  i s  not  a  s i gni f i c ant  ef f ec t  of  r evenues  at  t he  p < 0. 05 
l evel  f or  t he  t wo ener gy  and ut i l i t i es  c l us t er s  ( F( 1, 29)  = 
1. 35,  p = 0.  25) .  

-  Hous ehol d s e r v i c e s :  Fi nal l y,  hous ehol d s er vi c es  s ec t or  
exhi bi t s  a wi de di f f er enc e i n t he  mean of  r evenues  among upper  
and l ower  c l us t er  c ompani es .  St i l l ,  ANOVA i ndi c at es  t hat  
t hi s  di f f er enc e  i s  not  s t at i s t i c a l l y  s i gni f i c ant  at  t he  p < 
0. 05 l evel  ( F( 1, 8)  = 1. 10,  p = 0.  32) ,  al t hough c l us t er  s i z es  
ar e  qui t e  smal l  her e .   

Tabl e 2.  Revenues  i n $’mi l l i on,  aver aged ac r os s  t he  upper  and l ower  c l us t er s  f or  f our  
di f f er ent  s ec t or s .  

Sec t or  Cl us t er  N Mean SD 
Di f f erence of  means  
( ANOVA)  p- val ue 

Commer c i a l  s er vi c es  
Lower  19 6730 11, 010 0. 81 
Upper  12 7910 15, 670  

Met a l s  and mi ni ng   
Lower  13 4080 6480 0. 51 
Upper  10 6270 9120  

Ener gy  and ut i l i t i es    
Lower  16 12, 440 19, 800 0. 25 
Upper  15 41, 130 96, 640  

Hous ehol d s er vi c es    
Lower  3 8470 8170 0. 32 
Upper  7 29, 740 33, 630  

Over al l ,  t hi s  anal ys i s  i ndi c at es  t hat  t her e  i s  not  any 
s t at i s t i c a l  di f f er enc e i n t he mean of  r evenues  bet ween upper  
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and l ower  c l us t er  c ompani es  i n any of  t he f our  i ndus t r i es  at  
l eas t  as  r egar ds  t he r ange of  s i z es  c over ed i n t he c hos en s ampl e .   

A s c at t er pl ot  by s ec t or  ( Fi gur e 2)  gr aphi cal l y  i l l us t r at es  
t he  r el at i on bet ween r evenues  and s us t ai nabi l i t y  di s c l os ur e  
s c or e  f or  ener gy,  met al s ,  hous ehol d,  and c ommer c i a l  s er vi c es .  
We  s ee t hat  t he s us t ai nabi l i t y  di s c l os ur e  s c or e  i s  s c at t er ed 
ar ound a  r ange  of  r evenues  f or  al l  c ompani es  i n t he  f our  c hos en 
s ec t or s .    

 
Fi gure 2.  Cor r el at i on bet ween t ot al  s us t ai nabi l i t y  di s c l os ur e  s c or e and r evenues  ac r os s  
al l  c ompani es  i n t he  f our  i ndus t r i es .  

Next ,  we  c ompar ed t he  l evel  of  as s oc i at i on of  t ot al  
s us t ai nabi l i t y  di s c l os ur e  s c or e  and r evenues  ac r os s  al l  f i r ms  
of  t he  s ampl e .  Agai n,  s c at t er pl ot s  ( Fi gur e  3)  vi s ual l y  r ef l ec t  
t he  l ac k of  any obvi ous  r el at i ons hi p,  whet her  f or  any 
par t i c ul ar  s ec t or ,  or  f or  al l  t he c ompani es  t oget her  ( l ower  
hal f  of  Fi gur e 3) .  I t  i s  t her ef or e i ndi c at ed t hat  a c ompany’s  
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t ot al  s us t ai nabi l i t y di s c l os ur e s c or e i s  not  dependent  on i t s  
s i z e .   

 
Fi gure 3.  Cor r el at i on bet ween t ot al  di s c l os ur e  s c or e and s i z e ac r os s  al l  c ompani es  i n t he  
s ampl e .  

Tot al  Di sc l osure Score versus  DJ SI  and ESJ  
To t es t  t he  c ons i s t enc y of  t he pr opos ed i ndex  wi t h mar ket -

l eadi ng  i ndi c es ,  t wo meas ur es  wer e s el ec t ed—i nc l us i on ( or  not )  
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i n t he  Dow J ones  Sus t ai nabi l i t y I ndex  and Bl oomber g ’s  
Envi r onment al  Soc i a l  Gover nanc e  ( ESG)  s c or es .  The  85 c ompani es  
t hat  bel onged t o DJ SI  i n t he year  f or  whi c h we  us ed 
s us t ai nabi l i t y  r epor t s  have a s us t ai nabi l i t y  di s c l os ur e  s c or e 
r angi ng  f r om 46 t o 17,  and mor e  s pec i f i c a l l y,  75 out  of  t hes e 85 
c ompani es ,  s c or e  hi gher  t han 20.  Thi s  f ac t  i ndi c at es  t hat  
c ompani es  t hat  ar e  par t  of  t he DJ SI  have  a  hi gher  t ot al  
di s c l os ur e  s c or e  c ompar ed t o t he  ones  t hat  ar e  not  par t  of  t he  
DJ SI .  

A dummy var i abl e i s  c ons t r uc t ed ( =1 when t he c ompany bel ongs  
t o DJ SI ,  0 ot herwi s e)  t o meas ur e t he c or r el at i on bet ween a  
c ompany’s  appear anc e  i n DJ SI  and i t s  t ot al  di s c l os ur e  s c or e 
[ 29, 30] .  ESG i s  al r eady  a s c or e ,  s o we us e  t hat  as  t he var i abl e .  
Pai r wi s e  c or r el at i ons ,  par amet r i c  and non- par amet r i c ,  bet ween 
t ot al  di s c l os ur e  s c or e ,  DJ SI  and ESG s how t he  c or r el at i ons  t o 
be  qui t e  s i mi l ar  t o eac h ot her :   
-  Tot al  di s c l os ur e  s c or e  vs  ESG:  Bot h Pear s on ( 0. 30,  p < 0. 01)  

and Spearman ( 0. 33,  p<0. 01)  ar e s i mi l ar   
-  Tot al  di s c l os ur e  s c or e  vs  DJ SI :  Bot h Pear s on ( 0. 32,  p < 0. 01)  

and Spearman ( 0. 31,  p < 0. 01)  ar e  s i mi l ar  
-  ESG vs  DJ SI :  Agai n,  bot h Pear s on ( 0. 33,  p < 0. 01)  and Spearman 

( 0. 32,   
p < 0. 01)  ar e s i mi l ar ,  and al s o s i mi l ar  t o t he val ues  of  
c or r el at i on bet ween t he t ot al  di s c l os ur e s cor e  wi t h ei t her .   
An i ndependent  t - t es t  t o exami ne any s t at i s t i c a l l y 

s i gni f i c ant  di f f er enc e i n t he l evel  of  di s c l os ur e  bet ween 
c ompani es  t hat  bel ong  t o DJ SI  and t hos e  t hat  do not .  T- t es t  i s  
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s t at i s t i c a l l y  s i gni f i c ant  ( p = 0. 001) ,  i ndi c at i ng  t hat  t her e 
ar e  s i gni f i c ant  di f f er enc es  i n t ot al  s us t ai nabi l i t y  di s c l os ur e 
s c or e  bet ween t he  t wo gr oups ,  wi t h c ompani es  t hat  bel ong  t o t he  
DJ SI  havi ng  a  hi gher  s us t ai nabi l i t y  di s c l osur e  s c or es  ( 26. 94 ± 
0. 94)  c ompar ed t o c ompani es  t hat  ar e not  ( 20. 54 ± 0. 52) .   

A bi nomi al  l ogi s t i c  r egr es s i on i s  al s o per f ormed t o exami ne  
t he  ef f ec t  of  t ot al  s us t a i nabi l i t y di s c l os ur e  s c or e on DJ SI  
r anki ng.  Logi s t i c  r egr es s i on anal ys i s  i s  s t at i s t i c a l l y  
s i gni f i c ant  and i ndi c at es  t hat  t he  t ot al  s us t ai nabi l i t y 
di s c l os ur e  s c or e of  c ompani es ’ s us t ai nabi l i t y  r epor t s  i s  mor e  
l i kel y  t o be  hi gher  i n c ompani es  t hat  ar e  par t  of  DJ SI  c ompar ed 
t o t hos e  t hat  ar e  not  ( Tabl e 3) .   

Tabl e 3.  Logi s t i c  r egr es s i on bet ween DJ SI  and t ot al  di s c l os ur e  s c or e .  
Predi c t or  var i abl es  DJ SI  
Tot al  di s c l os ur e  s c or e 0. 814* * *  
Ps eudo R2 0. 09 
LR c hi 2 35. 22* * *  
* * *  p = 0. 001 l evel  

OLS  r egr es s i on i s  al s o per f ormed t o exami ne  s us t ai nabi l i t y 
di s c l os ur e  s c or e has  any expl anat or y power  over  ESG s c or e .  The 
r es ul t s  i ndi c at e  ESG s c or e i s  pr edi c t ed by t he  t ot al  di s c l os ur e  
s c or e  ( Tabl e  4) .   

Tabl e 4.  OLS r egr es s i on bet ween ESG s c or e and t ot al  di s c l os ur e  s c or e .  
Predi c t or  
var i abl es   ESG 
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Tot al  di s c l os ur e  
s c or e   4. 001* * *  

F  9. 22* * *  
R2 0. 09 
* * *  p = 0. 001 l evel  

Taken t oget her ,  t he  t ot al  di s c l os ur e s c or e  devel oped by 
ext r ac t i ng  i nf ormat i on f r om s us t ai nabi l i t y  r epor t s  i s  
s i gni f i c ant l y  and pos i t i vel y l i nked wi t h t he i nc l us i on or  
ot herwi s e  of  a c ompany  i n t he DSJ I  and al s o i t s  ESG r at i ng.   

CONCLUSI ONS  
Thi s  paper  devel oped a  f ormat i ve  i ndex of  s us t ai nabi l i t y 

di s c l os ur e  f or  r es ear c her s  and pr ac t i t i oner s  us i ng  onl y 
publ i c l y  avai l abl e  s us t ai nabi l i t y  r epor t s .  We  s howed t hat  t he  
di s c l os ur e  i ndex  t hat  t hi s  s t udy pr opos es  c an be appl i ed t o 
c ompani es  ac r os s  var i ous  i ndus t r i a l  s ec t or s  and wi t h di f f er ent  
s i z e .  Mor eover ,  t he  di s c l os ur e  i ndex s i gni f i c ant l y  expl ai ns  
t hi r d par t y r at i ngs  l i ke DJ SI  and ESG t hat  use  publ i c  and pr i vat e 
i nf ormat i on and pr opr i et ar y met hods .  Henc e ,  manager s  and 
r es ear c her s  c an us e s us t ai nabi l i t y r epor t s  t o obt ai n an 
ac c ur at e  knowl edge  of  c ompani es ’ di s c l os ur e  on t hei r  
s us t ai nabi l i t y  ef f or t s ,  i ns t ead of  r el yi ng  on t hi r d par t y  
pr ovi ded r at i ngs .   

The  r eal  c ont r i but i on of  t hi s  paper  l i es  i n i s  s howi ng how 
r es ear c her s  and f i nanc i a l  i ns t i t ut i ons  c an devel op t hei r  own 
i ndi c es  by r ef i ni ng  t he  met hodol ogy  us ed i n t hi s  s t udy.  Ther e  
ar e  t hr ee  pr ac t i c al  i mpl i c at i ons .  Fi r s t ,  manager s  of  c ompani es  
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c an r at e  t hei r  own c ompani es ’ s us t ai nabi l i t y  r epor t i ng  us i ng  
t he  met hod pr es ent ed by us  t o ( a)  under s t and how i nves t or s  may 
r at e  t hei r  c ompani es ,  and ( b)  t o i mpr ove  t hei r  own r epor t i ng,  
and ef f or t s ,  r egar di ng s us t ai nabi l i t y  per f ormanc e  over  t i me.  
Sec ond,  pr ac t i t i oner s  i nt er es t ed i n devel opi ng  t hei r  own,  
pos s i bl y  s ec t or - s pec i f i c ,  i ndi c es  c an s t ar t  wi t h t he l i s t  of  
per t i nent  ques t i ons  ( e . g . ,  Papout s i  and Sodhi ,  2020 [ 5] )  and 
t hen us e  t he  met hods  des c r i bed i n t hi s  paper  t o c hec k t he 
r obus t nes s  and pr ac t i c al i t y of  t he i ndex  t hey s eek t o devel op.  
Thi r d,  t hes e pr ac t i t i oner s  or  manager s  of  c ompani es  c oul d 
al t er nat i vel y  us e t he i ndex devel oped her e  as  one c omponent  of  
t hei r  own r at i ng ,  s uppl ement ed by ot her  i nf ormat i on.   

The  l i mi t at i ons  of  t hi s  s t udy  c an be  t he  bas i s  f or  f ut ur e 
devel opment  i n t he f ol l owi ng  ways :   
( 1)  A l ar ger  s ampl e of  c ompani es  and f r om a mor e  ext ens i ve s et  

of  c ount r i es  woul d gi ve gr eat er  c onf i denc e i n t he f ormat i ve 
i ndex  t hat  t hi s  s t udy  at t empt ed t o devel op.     

( 2)  Not e  t hat  what  c ompani es  have not  r epor t ed was  not  addr es s ed 
i n t hi s  s t udy—i ndeed,  s ome  t hi r d- par t y pr ovi der s  gi ve  a 
negat i ve  s c or e  when a  c ompany does  not  r epor t  on an 
i ndi c at or .  Rec al l  t hat  we s c or ed unr epor t ed var i abl es  as  0,  
s o f ur t her  r es ear c h i s  needed t o addr es s  t hi s  l i mi t at i on.  

( 3)  We  t ook an unwei ght ed s um ac r os s  al l  var i abl es .  To make 
s ec t or - s pec i f i c  i ndi c es ,  per haps  var i abl es  s houl d be  
gr ouped us i ng  f ac t or  anal ys i s  wi t h di f f er ent  wei ght s  bei ng  
devel oped f or  t he var i abl es  i n t he di f f er ent  f ac t or s .   
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