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Abstract

This paper reports the results of an empirical study on how the German federation and Länder interact in the field of innovation policy and whether this interaction counts as coordination. For there to be genuine coordination, there must be evidence of fitting together as part of a coherent framework and some commonality of objectives.  The fieldwork sought to identify the areas of interaction which were seen by respondents as part of a coodination process.  Three broad areas of interaction were accordingly positioned in a spectrum of declining formality: innovation infrastructure, promotional programmes and individual projects. An important finding, which emerged from the fieldwork in Germany was that a combination of factors is shifting the balance of emphasis and activity from the formal and binding to the informal and voluntary end of this spectrum. The factors cited most frequently by the interviewees were a reduction in federal expenditure, an increasing use of competitions and some broader constitutional developments. But is this interaction really coordination? The authors put the case for taking a broad view of what counts as coordination and conclude that there is genuine coordination up to a certain point (the federal system places limits on how far that process can go). A subsidiary conclusion coming from the empirical study and which may surprise many non-Germans, is that German officials are familiar and comfortable with the areas of untidiness which result.   
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1. Introduction
The starting point for the study reported in this paper was the observation that the academic literature on innovation in Germany generally assumes a process of coordination between federation and Länder.  There is, however, surprisingly little attention given to whether this is in fact true and if so what the process is and how it works. The most helpful contribution on the subject (Götz 1992) relates substantially to the period before unification. Since unification has been the catalyst for important changes in the relationship between the federation and the Länder, a fresh examination of the issues is justified by more than the simple passage of time.   

An important assumption in this paper is that coordination is more than interaction between the players in question.  The Shorter Oxford English Dictionary defines interaction as “reciprocal action; action or influence of persons or things on each other” and coordination as a “harmonious combination of agents or functions towards the production of a result”.  Anything that counts as coordination between federation and Länder must therefore go beyond the undeniable fact of the two levels of government having dealings with each other and demonstrate signs of being “harmonious” (i.e. fitting together in some way or representing a framework – the root meaning of (
) and aiming towards a particular result or outcome.  

This paper has a descriptive, an exploratory and an evaluative purpose. It first seeks to describe the interaction mechanisms in innovation policy which are seen by those involved in or close to the system as having a coordinating function, together with the major forces impacting on those interactions in recent years. Then it seeks to explore the effectiveness of the system as seen by its users. Finally, the authors attempt to evaluate how much of this interaction between federation and Länder in the innovation field can genuinely be considered coordination in the terms noted above, and what this means for our understanding of broader issues in the field of regional innovation and federalism.  

The first section of the paper reviews the literature consulted as background for the study.  The second section contains the descriptive and the exploratory parts of the study, reporting the findings of a series of interviews with public officials, academic staff and other interested parties in Germany in the summer of 2000. The final section draws both previous sections together in order to address the evaluative questions identified above.  It also examines the significance of the findings in the wider policy context.  

2. Literature Review

2.1 Innovation Policy in Germany

The literature review was conducted with two primary purposes:  to see what has been written to date on the subject of the relationship between federation and Länder in innovation policy; and to identify relevant strands of more general analysis which help to put this relationship in its context.  As will be seen, the review yielded more on the second than on the first purpose.  

The German innovation system has not received as much attention as that of the USA, but it is nonetheless the subject of a relatively extensive literature.  Discussions fall into four generic groupings:


global surveys of “the German system”;


studies of particular regions;


specific innovation themes; and


analysis of specific sectors.

The first generic grouping of the literature is global surveys of “the German system”.  These surveys are situated firmly within the framework of what are called “national systems of innovation” (e.g. Nelson 1993, Lundvall 1992, Amable et al., 1997, Cooke and Morgan 1998).  The framework includes what this study will dub the innovation infrastructure - the systems of education and training, of higher education and research and of technology transfer - but also wider issues such as the legislative framework, the state of the financial institutions and role of intermediate organisations such as chambers of commerce and industry associations.   The main strands of discussion in these surveys are:


the history of the German system:  it is interesting in the context of contemporary innovation policy to note the strong historical culture of networking and association within the German business and research communities (Keck 1993).  


a description of the main places where research takes place: This is the core of the main global accounts of the German system (see especially Reinhard 1999, Abramson et al. 1997, Keck 1993). The research environments described are business, higher education, and the non-university publicly funded institutions. Beise, Gehrke et al. (1998) provide interesting analysis of how innovative potential is distributed around the German regions and of the advantages this dispersed pattern brings.


developments in German innovation policy. Relevant themes are the increasing emphasis on soft and indirect policy measures instead of direct payments to industry (Reinhard 1999: 45-46, 51-52), on increasing the application and economic relevance of publicly funded research (op.cit: 32-36), on increasing the country’s innovative capacity (op.cit : 27-53).    


the comparatively recent nature of the Länder’s industrial policy role (of which innovation policy is a part).  Baden-Württemberg, North Rhine-Westphalia and Hamburg were the first to create industry-orientated technology promotion programmes in the late 1970s.  But it was the structural changes and the recession of the 1980s which provided the impulse for the Länder to make systematic use of technology programmes as a tool of regional policy.  Most now follow a very similar approach of promoting sunrise industries and new technologies in target sectors (Reinhard 1999: Chapter 3.3).  


problems in the system, as perceived at the time of writing.  These include remaining issues over professors’ ability to participate in firms (Keck 1993), the obstacles in the way of new technology-based firms, and the difficulty of taking small firms public (Abramson et al. 1997: 259-262).  These areas have been the subject of considerable government activity in recent years, particularly at the Länder level.

The second generic category of literature concerns studies of particular regions, usually individual Länder but sometimes regional groupings of Länder. A significant group of such studies typically look at a successful region and identify the policies or characteristics which have fostered its success.  Baden-Württemberg (Cooke and Morgan, 1994 &1998; Grupp et al. 1998), and (increasingly) Bavaria (Sternberg and Tamasy, 1999) receive most attention on account of their uncompromisingly high-tech and future-orientated industrial policy.  Highly developed networks, a strong public and private research base, strategic investment and the presence of “lighthouse” firms are the reasons most frequently adduced in the cited works for the success of these Länder’s policy. 

Another significant group of studies analyse in detail the strengths and weaknesses of individual regions.  The Lower Saxon Institute for Economic Research, for instance, has published interesting studies comparing key aspects of Lower Saxony’s performance on research, development, education and training with German and international benchmarks (Gehrke, Legler et al. 1997), and on the attitudes of innovative firms in the Land and factors affecting them (Beise, Gehrke et al. 1997).   

A special case within the general category of regionally focused studies is the new Länder of the former German Democratic Republic.  They receive specific mention in most of the global surveys of the German system, but are also the subject of specific studies (Weidner, 1996; Voss and Schepanski, 1994; Hinze and Grupp, 1992).  The early, and unsurprising, emphasis on the eastern Länder as a single group is beginning to make way for a more differentiated analysis (Blau, 1999; see also Licht and Nerlinger, 1998).  This mirrors a similar trend in federal government policy (see below). 

The third generic category is the exploration of specific innovation themes, usually by reference to experience in Germany or in one or more Länder, but with the emphasis on illuminating the theme rather than the economy of the territory in question. An important study in this category deserves special mention, since it is the work which comes closest to the territory of the present study.  Götz (1992) looks in detail at the science, technology and innovation policies of a case-study Land (Baden-Württemberg) against the background of the relevant federal-Länder joint decision making processes.  His purpose is to examine the latitude a Land enjoys to devise and implement distinctive science, technology and innovation initiatives
. He concludes that the joint processes act as a constraint in aspects of higher education and research policy, but that the Länder can and do exploit the much greater discretion they enjoy in other, more ‘social’ parts of the innovation agenda.    

Another prominent theme in this category is whether the proximity of public research capacity to potential user firms has a discernible impact on the firms’ product and process innovations – clearly many government policies to promote networks and clusters assume that they do.  The balance of scholarly opinion suggests that proximity does have a positive impact, though it varies from technological field to technological field
.  

Other themes are: the growth of new technology based firms (for example Almus and Nerlinger, 1999; Licht and Nerlinger, 1998); the impact of globalisation on aspects of the German economy (Harding, 1999; Cantwell and Harding, 1998); and the role of technology centres and science parks (Boucke et al., 1994; Staudt et al., 1994; Sternberg, 1989).  Science parks are less popular as a theme in the literature in recent years, though they are still amongst the active repertoire of policy instruments.  

The fourth and final generic category of literature, noted rather than surveyed for the present project, is analysis of specific sectors, usually the familiar ones associated with Germany such as chemicals, finance, cars, electronics and engineering.  Though less relevant in the present context, this is a significant element of the literature.  In a “quick and dirty” analysis of the results of a search in the ABI database (c. 1974 to date) under the words “innovation” and “Germany” about 280 of the 642 responses concerned specific sectors of German economic activity (44%).  The real figures are probably higher, since about a quarter of the 642 results appear to be about the United States or the United Kingdom and only mention Germany tangentially.
2.2
Observations

In considering the literature reviewed above, it is interesting to note that studies of Germany as a whole usually focus on the national level, while mentioning Länder involvement in a particular scheme or financial contribution to a particular institution
.  Studies of particular regions conversely mention federally funded institutions or schemes which played a role in their regionally determined industrial policy. But how exactly federal and local governments interact and how far the interaction counts as genuine coordination is not generally addressed in the literature surveyed so far.  

Abramson et al. (1997), for instance, list various hindrances to the establishment of new technology-based firms in Germany and note that “the federal and state governments are working to overcome these barriers by various support programs” (pp.259-260).  Cooke and Morgan’s (1998) discussion of North Rhine Westphalia includes a discussion of some of the issues surrounding federation-Länder relationships (pp. 86-91) and mentions in passing (p.88) that there is an elaborate “process of coordination” through a panoply of committees focused on the Bundesrat.  But no details of the process are given
.  

The exception is Götz (1992), discussed above.  He provides a masterly account of a central set of interactions which can reasonably be considered “coordination”: a key group of formal joint federation-Länder decision-making bodies.  His purpose, however, is to examine whether these formal bodies leave the Länder any genuine independence in innovation policy, not to provide a comprehensive account of the coordination mechanisms per se.  His study leaves open the question of whether there are other interaction mechanisms of a less formal nature which might also be considered part of  a coordination process. 

The view that there is a coordination process of some sort is implicit in most authors but it is not universal.  Reinhard (1999: 53) makes the startling claim that there appears to be close coordination between federation and Länder in technology policy, but that this is in fact an illusion.  

2.3
Innovation policy in other federal states

It is worth pausing at this point to consider whether the literature contains surveys of the interaction or coordination mechanisms used in other federal states. Such surveys would provide methodological insights and points on which to make comparisons with the German experience.  

Conveniently, the most studied country, the United States, is also the major industrial power whose constitution and constitutional development most closely resembles Germany’s: a federal union which assigns basic competence to the constituent states unless otherwise specified; a substantial increase in the power of the federation in the post-war period; and a reassertion of state autonomy over the last ten to fifteen years. 

More than for Germany, discussion tends to focus on the federation’s policy, with occasional remarks on the role of the states (Mowery and Rosenberg, 1993).  Even discussion of regional technology policy tends to emphasise how federal policy is realised in a regional context, not how the policy in the region derives respectively from federal and state governments (Storper, 1995).  And discussion of successful states tends to focus on what the federation can learn, not on how the two levels interact (Atkinson, 1991).  Storper notes that technology policy is supposed to follow the general principle that the respective levels of government should pay according to the benefits they receive. But the literature appears to be silent on whether there are any active or passive mechanisms between federation and states in order to put this principle into practice.  

Two interesting points nonetheless emerge, which bear out aspects of the German experience.  


the important catalysing effect which federal institutions can have on local technology development and transfer networks, with the principal US instances being the Department of Defence’s Advanced Products Research Agency and the Department of Commerce-sponsored Manufacturing Technology Centres (Storper, 1995; Sabel, 1996).  


the respective characteristics of states whose innovation policy has been effective and those whose policy has been ineffective.  The key characteristics for success are:  moderate or strong support for government policy from business and social interests; policy making partnerships between those interests and the government; executive- rather than legislature-driven policy making; a strong state planning effort; a finance function which follows rather than leads policy; and strong efforts by the governor and “policy entrepreneurs” (Atkinson, 1991).  (Many of these points, it is worth noting in passing, are also characteristic of successful German Länder.)  

Neither McFetridge nor Gregory’s respective discussions of Canada and Australia (ap. Nelson, 1993) touch on how the federal and Commonwealth governments interact with the provinces and states (indeed the latter are barely mentioned).  

2.4
Broader developments

Lastly, this review notes some recent developments in broader streams of literature (regional innovation policy and federalism), which relate to our specific question of interaction and possible co-ordination in German innovation policy. The main strands of discussion are:

a) Regional innovation systems, a concept introduced by regional scientists (Cooke et al., 1997; Braczyk et al., 1998; Cooke & Morgan, 1998). The core argument is that regions work through proximity to mobilise interactions- or ‘associative capabilities’ -that generate innovation (Cooke & Morgan, 1998). Regional innovation systems are conceptualised as a collective order based on microconstitutional regulation, conditioned by trust, reliability, exchange and co-operative interaction between different actors such as governments, firms and regional institutions (Braczyk et al., 1998).  In a typology of regional innovation systems, Braczyk et al. (1998) categorised two German regions (Baden Württemberg  & North Rhine Westphalia) as “networked systems”, with “high co-ordination between actors”.

Koschatzky & Sternberg (2000) note a paradigmatic change in the innovation policy of several European countries (including Germany) during the last two decades. It is characterised by a decrease of importance of ‘hardware’ components of regional economic policy (e.g. infrastructure as built environment) and a relating increase of ‘software’ components that aim to improve the non-physical conditions of co-operation between actors (e.g. building networks of actors).  

The importance of co-operation highlighted by this new stream of thought (e.g. Barnes & Gertler, 1999), stimulated the authors of this study to untangle the ‘black-box’ of interaction and potential co-ordination between two specific (but crucial) actors in the German innovation scene, the federal and the Land governments. Interestingly, several authors (e.g. Lagendijk, 1999, Koschatzky & Sternberg, 2000) have implicitly or explicitly flagged up coordination as an “unknown” issue, calling for further research on how the conflicting aims of national and regional concepts can be solved (reducing spatial inequalities versus growth orientation).

b) New developments in federalism - a recently revitalising general discussion in the political science literature. Braun (2000) analysed empirically the advantages and the disadvantages of three types of policy regimes: the unitary state, collaborative federalism and competitive federalism. Collaborative federalism is based on joint decision making
 and ensures equal distribution of wealth, whereas competitive federalism is more efficient and responsive, but leads to an unequal pace of regional development. Traditionally, Germany has always been the archetype of co-operative federalism.  

Jeffery’s recent work (2000) presents a convincing case for the view that Germany is currently shifting from co-operative to competitive federalism. He identified the features typically seen as characteristic of co-operative federalism, most notably: the importance attached to consensus, the proliferation of coordinating committees, the consequent “entanglement” (Politikverflechtung) of the two levels of government, and the marginality of the Länder’s remaining exclusive competences.  This model was reflected in a series of constitutional reforms in 1969.  Its features still underlie the formal mechanisms which will be described in the main part of this study.  

Jeffery, however, makes two particular points which are central to an understanding of how the system works in practice.  Firstly, the financial strain of unification has forced the federation to scale back its role, at the same time as it has increased the resentment of richer Länder at the financial equalisation process (Finanzausgleich) which transfers tax revenues to poorer Länder.  This has reinforced a general desire by the Länder for competences to be returned to them from the federation
.  The richer Länder in particular are pressing for the Länder to have greater autonomy and to take the good and bad consequences of their own decisions – a more competitive federalism, in other words.  

Secondly, Jeffery notes that the constitutional reforms of 1969 did not create the co-operative model but rather formalised what was already happening in practice.  What is currently developing is a new modus operandi – the shift to competitive federalism – which may in time need to be reflected in new constitutional arrangements.

Wachendorfer-Schmidt (ap. Braun 2000, p.113) agrees there are clear signs of a transition towards a more competitive system, though he still sees Germany as principally characterised by collaborative federalism.

c) Experimental federalism – a term coined by Sabel (1996). Based on fieldwork in US Manufacturing Technology Centres, Sabel describes experimental federalism as a flexible two-way interaction between the federation and the local authorities, “analogous to collaborative production in firms”. The relation between core and periphery is characterised by a discursive fluidity, which encourages learning and continuous adaptation of strategies and rules. 

It is interesting to keep these concepts in mind, and try to extract their possible applicability or implications for the ‘under transition’ German federal system.

2.5
Overview of the literature - Research objectives

What emerges from this literature survey is the absence of any specific study of the interaction mechanisms used in Germany or in any comparable federal state. Moreover, there is no systematic consideration of the extent to which any of the apparent interactions can be characterised as ‘coordination’. One book (Götz, 1992) covers some of the ground but substantially relates to the period before unification. Götz, however, was not primarily interested in the coordination process in its own right, and there have in any case been significant developments of a broader nature in the meantime (section 1.4 above). The position at the time of his study cannot therefore simply be assumed to apply today. Braun’s work (2000), cited in section 2.4 above, would also imply that the shift from collaborative to competitive federalism should be accompanied by a move away from interaction and coordination.  As has been noted, one recent author (Reinhard, 1999) takes the even stronger view that there is in fact no significant coordination between federation and Länder in this field. 

Given this background, the first objective of this study will be to describe any relevant interaction mechanisms identified as coordination by interview subjects, together with the major forces affecting their operation. The description should include some of the less formal interactions which fell outside the scope of Götz’s work. The second objective will be to explore the effectiveness of the system as perceived by its users. Finally, the authors will discuss how much of this process can genuinely be considered coordination and what this means for our understanding of broader issues in the field of regional innovation and federalism.

3. Fieldwork:  Interaction mechanisms seen as coordination by those involved

3.1 Methodology

The objectives of the project required the collection of qualitative data which would identify the main areas of federation-Länder interaction and provide enough information on how the process worked to allow it to be evaluated.  The core information was gathered in a series of twenty semi-structured interviews with a range of people with relevant responsibilities or experience, including representatives of the two main federal ministries promoting innovation, a selection of Land government officials in the old and new Länder, academics in the UK and in Germany who have worked in this area, a political party representative and representatives of the German business community. Questions were deliberately non-directional, with participants being asked in general terms what formal and informal coordination mechanisms they were aware of and how well they worked. The answers given identified a set of interaction mechanisms, which the participants saw as part of a coordination process. These mechanisms are summarised in the descriptive sections (3.2 & 3.3), whereas section 3.4 explores the effectiveness of the system. The interviews also yielded a substantial amount of published and internal documentation, which clarified important policy issues and helped the authors to confirm several of the claims made by the respondents. The question of how far the interaction mechanisms identified represent genuine coordination will be considered in section 4.1 below.

In addition, two case studies were undertaken in order to provide in-depth examples of how the mechanisms work in practice.  One concerned a large inward investment project in Dresden, the other concerned the BioRegio and InnoRegio competitions, examples of a recent and apparently successful new approach to federal action at the regional level.  The main points arising from these case studies are woven into the account below, though considerations of space mean that the studies themselves are not reported in detail. The Dresden case study is summarised in section 3.5, as an illustration of the findings.

3.2 The Machinery

The responses given by those interviewed for this study suggested three broad areas where  there was interaction (seen by interviewees as coordination) between federation and Länder in innovation policy:  


the innovation infrastructure – policy on schools, universities, research establishments and training arrangements.  The mechanisms here are formal and well-defined, and have been extensively described by Götz (1992). In interview they were mentioned and described particularly by officials of the Federal Ministry for Education and Research and by academic commentators. Most of the bodies are internal to government, for example the Federation-Länder Commission for Education Planning and the Promotion of Research (Bund-Länder-Kommission für Bildungsplannung und Forschungsförderung) and the Planning Committee on Higher Education Building (Plannungsausschuss für Hochschulbau).  But there are also bodies where outside expert opinion has a leading role in setting the agenda for federation-Länder cooperation, with the Science Council (Wissenschaftsrat) being the oldest and most distinguished example.  Most have a formal legal or constitutional basis, principally the so-called Joint Tasks which were added to the Basic Law in 1969 and which variously require or permit joint federation-Länder action in certain key areas.  There is extensive cross-representation amongst the principal bodies (see for example BLK, 1998).  The consensus-based approach to policy making they embody and the joint decision processes they employ make them prime institutional examples of the cooperative federalism enshrined in the 1969 constitutional settlement.  It is a useful simplification for present purposes to regard the 1969 settlement as the formalisation of federation encroachment on and expenditure in areas which had previously been Länder responsibilities;   


promotional programmes – the broad policy objectives and action taken by the respective levels of government to encourage innovation.  Interaction in this area is rarely considered in the literature, but was a prominent theme in all responses in the fieldwork.  Its main manifestation is a series of federation-Länder committees and working groups at all level (described in detail during interviews with senior officials in the Federal Ministries for Economics and for Education and Research, but also mentioned by officials of all five Länder consulted for the project). The Federal Economics Ministry stressed the role of these committees in promoting mutual information exchange and sharing of best practice (interview with author – cf Sabel’s ‘experimental federalism’ above).  A more modern manifestation of interaction is the comprehensive website which the Federal Economics Ministry maintains on all federation, Land and European programmes (at http://db.bmwi.de).  The usefulness of this website was cited in interview by officials in the Federal Education and Research Ministry and by a party political representative, as well as by its parent Ministry.   As above, most of the bodies are internal to government, but outsiders are systematically involved in various advisory or oversight capacities.  Unlike the previous category, there are no joint decision procedures for promotional programmes.  Neither side requires the other’s permission to act, nor can one side veto action by the other.  So there is a reasonably elaborate set of interaction mechanisms here, but they are voluntary and depend on the good will of the parties involved.  Officials involved are conscious of the voluntary basis on which they are interacting (senior official in Federal Economics Ministry, interview with author, July 2000);


individual projects – essentially how the two levels of government try to avoid giving a double slice of public funds to the same entity for the same purpose.  This type of interaction is invisible in the literature, but was constantly cited by interviewees as an example of coordination in practice (it was particularly mentioned by Land government officials, but also by officials in the two main federal ministries, Education & Research  and Economics).  Interaction here is essentially an administrative matter.  Federal officials know their Land counterparts and vice versa and there is extensive contact on the telephone and face to face when either side is considering support for individual projects (senior official in Saxon Ministry of Economics, interview with author, July 2000).  Such contact is necessarily ad hoc and informal.  

A special case is the Joint Task on Improving Regional Economic Infrastructure (Gemeinschaftsaufgabe zur Verbesserung der regionalen Wirtschaftsstruktur), the single most important instrument of the federal and Land governments to foster regional development
. Procedurally, the Joint Task reflects its origins as an instrument of regional policy, focused on jobs and ‘hard’ infrastructure. It therefore has the formal joint-decision trappings of the innovation infrastructure area
. In practice it now encompasses broader views of what counts as ‘economic infrastructure’, and since a rule change in 1995 it can be used for the ‘softer’, more innovation-orientated activity associated with the promotional programmes area – providing support to SMEs in the areas of consultancy, development of human capital and applied research and development, for instance (Tetsch 2000).  The Joint Task is therefore an interesting hybrid, reflecting the blurring of the divide between regional and innovation policy.  

The main bodies involved in all three of the broad areas above are summarised in table 1.  The parliamentary procedures for the resolution of disputes between Bundestag and Bundesrat are also part of this picture, as are the elaborate processes of liaison between the federal and Land operations of political parties.  These would merit a study in their own right.  

Please insert table 1 about here 

3.3 Recent Trends

The previous section has identified the three broad areas where evidence of interaction can be sought and noted that they represent a spectrum of declining formality:  


the innovation infrastructure, with its formal and defined mechanisms and frequent use of joint decision procedures;


promotional programmes, where the interaction mechanisms are reasonably elaborate but voluntary and dependent on the good will of the parties involved;


individual projects, where interaction is essentially an administrative matter and takes place on an ad hoc and informal basis.  

This section describes the dynamic forces which have been impacting on these arrangements after the shockwave of reunification and over the course of the 1990s and into 2000. Our empirical study showed that the characteristics of the broader shift from collaborative to competitive federalism described by Jeffery and Wachendorfer-Schmidt are also present in the specific field of innovation policy.  

The interviewees claimed that a combination of factors (discussed below) is shifting the balance of emphasis and activity from the formal and binding to the informal and voluntary end of the policy-interaction spectrum.  The factors cited most frequently were:

· less federal, more Länder expenditure:  the Länder are expanding their innovation activity and expenditure, principally in the less formally constrained promotional programmes and project areas and with an emphasis on ‘softer’ more ‘social’ aspects of the innovation process.  Bavaria is the most prominent example, having allocated DM 8.25 billion from the proceeds of the sale of state assets to its Bavaria Future Offensive programme, most of which will be spent on high-tech programmes and projects (Stoiber 1999: 9).  Other Länder have followed Bavaria’s example, notably Baden-Württemberg and Berlin (senior official in Berlin Senate Administration, interview with author, July 2000).  This is consistent with Götz’s finding that Baden-Württemberg expanded its activity in precisely those areas where it was least encumbered by the constraints of joint policy-making
.  It also fits with the emphasis on associative capabilities and regional networks in the recent literature on regional innovation systems discussed in section 2.4 above.  

At the same time, financial constraints are leaving the federation with less money for formal institutional support and Joint Tasks, and forcing it to be more focused and selective in its other activity. As one interviewee put it, “The Government has set itself the task of consolidating the budget, so it is concentrating on what must do and passing everything else to the Länder and the communities” (senior economist at the Deutsche Institut für Wirtschaftsforschung, Berlin, interview with author, July 2000).  

This observation was validated by what the federal ministries themselves said.  The Federal Economics Ministry is quite explicit that it is now taking an increasingly austere view of where action at the federal level is “necessary” in terms of the constitution: its role is to concentrate on cross-cutting programmes for the whole federal territory and otherwise leave the Länder to compete amongst themselves (senior official in Federal Economics Ministry, interview with author, July 2000).  Similarly the Federal Education and Research Ministry has consciously moved away from a broad approach and focused its project research funding on priority, pre-competitive areas (biotechnology, molecular medicine, health and medicine, and information technology (senior official in Federal Education and Research Ministry, interview with author, July 2000; see also BMBF 2000a).

· an increasing use of competitions rather than agreed allocations to disburse federal money.  The most prominent example in recent years was the BioRegio competition, which began in 1995/96 with the aim of fostering regional partnerships to kick-start the German biotechnology industry
.  Considerable latitude was given on the nature and composition of the partnerships. Land governments are not members of the partnerships but can and do support their work. The scheme is interesting in representing a regionalisation of federal activity, which nonetheless remains federal activity: the federation is not delegating its responsibilities down to the Länder. However, the Länder like the approach since it is bottom-up, allows activity to match local circumstances and gives them latitude to support as they deem most appropriate (senior official in Brandenburg Economics Ministry, telephone interview with author, July 2000).  Most significantly, the competition treats the regions as protagonists rather than the passive recipients typical of traditional regional policy (Dohse, 2000: 1119). The scheme has also provided the federal government with a substantial outcome for considerably less money than the old method of equitable distribution to all Länder regardless of need or potential (often referred to dismissively as the ‘watering can’ (Gießkanne, e.g. in interviews with officials of the Federal Education and Research Ministry and the Berlin Senate Department for Economics and Technology, July 2000).  Seventeen regions applied and three winners received federal funding (Bioregio.com 2000). In the end, however, the partnerships in all the losing regions also decided to continue in the absence of federal funding (senior researcher of Wissenschaftszentrum für Sozialforschung, Berlin, interview with author, July 2000; and Bioregio.com 2000).  Two significant schemes have subsequently been set up on a similar model: Exist, launched in December 1997 to raise the number of start-ups arising from higher education (Exist 2000); and InnoRegio, set up by the present federal government in early 1999 with the aim of fostering innovation partnerships in the new Länder (BMBF 1999a +b). An academic commentator summarised experience to date on competititions:  “The Germans are good at associational organisation, and the programmes tapped into this: … they made really effective use of the local organisation of public policy” (senior researcher of Wissenschaftszentrum für Sozialforschung, Berlin, interview with author, July 2000).

Experience with these competitions reflects the more general trend for the Länder to follow their own stars and compete amongst each other. Interestingly, the combination of increasingly assertive Länder and increasing competition amongst them exactly matches the description of the wider changes from collaborative to competitive federalism noted by Jeffery (2000) and Wachendorfer-Schmidt (2000).   

· broader constitutional developments:  the Länder’s desire to reclaim concurrent legislative authority has been noted above (Jeffery 2000). This is mirrored in the innovation field in periodic calls for the abolition of one of its most prominent institutions, the Federation-Länder Commission for Education Planning and Research Promotion (see, e.g., Götz 1992, p.184).  There is therefore downward pressure on the formal interaction typical of the innovation infrastructure area.  
Attention is therefore shifting from formal and binding interaction mechanisms towards informal and voluntary ones where the boundaries are less clearly drawn.  This has been brought about partly by political changes in the relationship between federation and Länder, partly by the fact that the emphasis of modern innovation policy has shifted firmly away from the activities governed by the formal mechanisms in question and towards areas where more informal mechanisms of policy interaction happen to predominate.

3.4
Effectiveness of the system

The purpose of this section is to explore the effectiveness of the interaction mechanisms as perceived by the users of the system. The authors have to stress the exploratory nature of the task. The findings are based on the views of 20 respondents who had a key role in the system but do not constitute the whole of the people involved directly or indirectly with interaction mechanisms within the innovation policy process. 

However, the convergence of opinion was surprising.  All the interviewees were of the view that the various mechanisms were useful and effective, including the voluntary committees in the promotional programmes area.  “The essence of the system is voluntary collaboration and it works well because people want it to work” (senior official of the Federal Economics Ministry).  “We had some problems a few years ago but the effectiveness of the system has definitely improved in the last couple of years” (senior official in Brandenburg Economics Ministry, telephone interview with author, July 2000).  

As an aside, many people also acknowledged the role of informal contacts in lubricating the whole system:  “good contacts are essential for testing out ideas informally”, said a senior official in the Federal Education Ministry (interview with author, July 2000).

There therefore appears to be sufficient good will between federation and Länder to facilitate the more informal and voluntary pattern of co-operation described in the previous section, though there are certainly skirmishes, and Bavaria in particular likes to push the boundaries when it can.  This is surprising, given the background of growing Länder dissatisfaction with the broader constitutional status quo. Two specific reasons were suggested by the interviews:


the more austere role and strategic role which financial stringency has forced the federation to play in this area happens to suit the interests of both federation and Länder; and


the use of competitions by the federation has so far been a positive development for all parties:  as the BioRegio example demonstrates, it keeps strategic responsibility firmly at federal level but allows the Länder considerable flexibility to shape development in particular cases.  It helps that the Länder find the principle of competitions a fairer way of allocating federal resources than the ‘watering can’ (senior official in the Brandenburg Economics Ministry, telephone interview with author July 2000).

Despite this generally positive verdict on the effectiveness of the system, some distinctive weaknesses emerged clearly, aside from the generic problems, which arise when resources are scarce and the unavoidable fact that it takes longer to get agreement in a federal state than in a unitary one.  The specific weaknesses were:  


inward investment is poorly coordinated, which encourages shopping around.  When Siemens was considering where to locate its Infineon project (a substantial new semi-conductor plant, finally built in Dresden), it was quite explicit that the scope of the public finance available was a factor in making a decision between a number of possible sites (Belitz & Edler 1997 chapters 2 & 3, and author interview with senior officer of Infineon, July 2000).  Officials in various Land governments were frank in admitting that poor coordination made them vulnerable on this score (senior officials in the governments of Saxony and North Rhine-Westphalia, interview with author, July 2000).  


marginality:  institutions near Land borders tend to be active across those borders, but can suffer if this dilutes their significance in their home Land.  Heidelberg University, for instance, has one of the best biotechnology centres in Germany, but lies on the edge of Baden-Württemberg next to Hesse and Rhineland-Palatinate. It works in all three Länder, so is less significant in its home Land and hence receives less funding (Senior researcher of Wissenschaftszentrum für Sozialforschung, Berlin, interview with author, July 2000).  Problems caused by internal borders will become more pronounced as the old financial equalisation regime recedes and the Länder increasingly diverge.  


me too-ism, the tendency to copy whoever is doing best, thus achieving a similarity of approach which the most elaborate collaboration machinery would have been hard pressed to achieve
.  Technology centres and clusters, for example, have been widely implemented in recent years.  These have been very successful in Munich, but there is little hard evidence that they systematically provide a good return for the money invested in them (German-British Chamber of Commerce, interview with author, July 2000).  

The main conclusion to emerge from this section is that, whilst there are some problems which arise more or less directly from Germany’s federal structure, the system is broadly perceived to work well. The general shift towards a more competitive form of federalism is evident in innovation policy, but with less acrimony than some other areas.  The interaction mechanisms in this area seem to work in practice because most people want them to work. The borders of the ancient Roman empire were not precise lines on a map, and there were skirmishes and incursions in both directions on a fairly regular basis; yet it was generally well understood what was under Caesar’s administration, where he had to work indirectly, and generally how far his writ ran.  And the empire did last for a very long time.  

3.5
Case study

Some of the key points of the present analysis emerge clearly from one of the case studies undertaken for this research project and alluded to above, namely the establishment of the Infineon semi-conductor plant in Dresden.  The case study was based on an authoritative account of the plant’s establishment (Belitz and Edler, 1997) and on interviews with one of the study’s authors, with the Saxon Economics Ministry and with Infineon itself. 

Siemens announced its decision to build a new semi-conductor plant in Dresden in December 1993 (with the project being set up at arms length as part of Infineon Technologies).  Following this announcement, the project was carried out with remarkable speed:  planning permission was obtained by May 1994, construction began in July, and production began in November 1995.  Some DM 937 million of public subsidy was provided for the DM 2.7 billion project, with two thirds coming from the Land and one third from the federation.  The bulk of the federation’s contribution was channelled through the Joint Task on Improving Regional Economic Infrastructure.  

The project’s subsequent evaluation (Belitz and Edler 1997) found that the plant had done well from a business point of view, but had also succeeded in raising the skills and competitiveness of local suppliers and research institutions, in persuading leading foreign suppliers such as Applied Materials, Tokyo Electron and Tyland General to open branches in Dresden, and in attracting further investment to the area (such as AMD’s plan at Freiberg).

The federation and the Land had to interact in various formal ways to bring this project to fruition, not least in ensuring compliance with the terms of the Joint Task and in making the necessary state aids notifications to the European Commission.  However, all those interviewed said that the informal interactions were the decisive factor.  These fell into two categories:  

· informal contacts that oiled the wheels of the formal processes.  Both Land and city had people working full time on the project, and a key element of their task was to ensure good channels of communication with the federation.  The significance of the extensive informal contact that resulted was demonstrated by the fact that the company expressly steered most issues away from political channels and towards official ones, on the grounds that federal and Land officials were good at resolving problems about their respective roles on a technocratic level.  All parties put the remarkable speed of the planning and preparatory phases – the fastest the company had known to date anywhere in the world – down to these informal contacts.  

· informal contacts that delivered distinctive policy results.  The plant was not simply an assembly operation; it also had a genuine research facility.  In addition, the Federal Ministry for Education and Research made up to DM 300 million of project support available for joint collaborative research projects involving the plant.  This research activity was central to the Land’s aim for the whole exercise – to use the plant to catalyse a wider step-change in the region’s technological capacity.  But neither company nor Ministry was obliged to support this aim.  Their participation was voluntary, and the Land government had to persuade them.  

The company summary view was that “the most important thing is to have a few people in the ministries [at the various levels of government] who have good informal contacts and keep the project at the front of people’s minds” (interview with author, July 2000).  

Some aspects of the project are quite old-fashioned in innovation terms:  using a Joint Task mechanism to fund a piece of hard infrastructure and create a certain number of jobs.  But the voluntary collaboration between federation and Land on the research aspects created a project with wide-ranging ‘soft’ innovation effects on the technological capacity, human capital and service structure of the whole region.  

4. Discussion and conclusion

4.1 Is it really coordination? 

It is clear from the findings reported above that there is an extensive apparatus of interaction, which is viewed by both federation and Länder as an effective process of coordination in the innovation field.  This perception is significant in itself, but does not obviate the need to examine and evaluate how much of the process is genuine coordination.  This is the task of this final section.  

Of the three areas of interaction where innovation coordination can be sought (innovation infrastructure, promotional programmes and individual projects) it is fairly straightforward to identify genuine coordination in the first and third. The mechanisms in the innovation infrastructure area have formal decision-making processes and the power to block activity within their areas of responsibility. Similarly, the interaction for individual projects uses informal mechanisms and is essentially limited to ensuring financial probity, but it is nonetheless real and systematic for that. Therefore, in both cases the activity fits the formal definition of co-ordination given in the opening paragraphs:  it is “harmonious” (there is a clear framework designed to ensure that activity fits together) and it is aiming towards a specific outcome (in both cases, to a greater or lesser degree, the optimal use of public resources).  

The picture is much less clear for the second category of promotional programmes.  One of the prime functions of the various committees in this group is mutual information exchange (senior official in Federal Economics Ministry, interview with author July 2000). However, knowing what each other is doing may be a necessary condition for coordination, but it is not a sufficient one.  

The literature review noted the view of Reinhard (1999) that the federation and Länder appeared to coordinate their activities in this area, but that this was an illusion.  His verdict is worth quoting:    

“In actual fact … there is virtually no systematic coordination [in technology policy].  The policies of the Länder are a mixture of imitation and regionalisation of (former) national programmes on the one hand and independent, innovative approaches on the other hand.  The innovative concepts are … based on the idea of competition in the sense of the search for the greater efficiency of state technology policy.  A coordination of the Länder policies themselves and with the federal government could lead to a weakening of these efficiency gains.”  (op.cit. p.53)

Götz (1992) took a similar view.  He considered a committee used by BMWi to discuss federation Länder interests in R&D, and concluded that both federation and Länder had strong incentives to use the committee to exchange information on policies already adopted rather than to seek to coordinate them in advance (p.219).  

To a large extent it depends on what counts as “coordination” - or in more scientific terms it depends on operationalising the formal definition of co-ordination, given in the introduction, for the specific case of innovation policy in federal states. An extreme case of both levels of government working together like clockwork as part of a grand plan without any gaps or overlaps only needs to be stated for it to be apparent that it was never likely to happen in a federal state like Germany and will certainly not happen now. One way of answering the question may be to operationalise what a lack of coordination would look like.  In our view, it would consist essentially of two factors:


the federation doing something that would better be done by the Länder, or not doing something that needs to be done on the federal level. If the Länder wish to double up on an activity sponsored by the federation because it is important to them, that is what the system is intended to allow: it does not represent a lack of coordination; 


giving end users a confusing or incomplete picture of what help was available – and this is a responsibility of both federation and Länder.  

In our view, activity in the promotional programmes area passes these operational tests.  In terms of the first test, no pluralist system will ever be beyond all possible reproach, but the various internal and external consultation processes for the innovation infrastructure and for promotional programmes act as a reasonable check on obviously missing or superfluous activity on the part of the federation.  Financial stringency is if anything making the federation one of the severest scrutineers of the necessity of action on its own part.  

In terms of the second test, a number of steps seem to have been taken to reduce information gaps and confusion for end users. The Federal Economics Ministry’s database is the most visible example, but most programme brochures examined in the course of this project cross-refer to appropriate schemes or information sources at the other level of government.  Voluntary information exchange at various levels of the administrations ought to help this process.

It is probably fair to say, though, that larger end users have an advantage over smaller ones, in that they will probably have all the coordinating work done for them by the relevant government agencies.  This was certainly the case with the Infineon project in Dresden, cited above (representatives of Saxon Economics Ministry and Infineon, interviews with author July 2000).  Smaller companies with specific needs either rely on their Chambers of Commerce (Chamber of Commerce and Industry for Munich and Upper Bavaria, interview with author July 2000) or manage by themselves (senior official in Federal Research Ministry and Ernst & Young consultant, interviews with author July 2000).  Political realities will also preclude extensive use of one-stop-shops: a federal minister will want voters to remember them as the source of a particular benefit when the next general election comes round; while a Land minister, even one from the same party as the federal minister, will want voters to remember their largesse at the next Land election.  “Federation and Land are, after all, competing systems”, as one interview subject put it (senior official in North Rhine Westphalian Economics Ministry, interview with author, July 2000).  

With these reservations, we conclude that there is a reasonable case for considering the Promotional Programmes area to be coordinated in terms of the formal definition given at the beginning of this paper. The activity is “harmonious” to the extent that there is a framework to minimise the risk of inappropriate duplication or egregious gaps. In addition, all parties are working towards similar policy outcomes, underpinned by a more or less common paradigm of the innovation process.  The coordinating effect, however, is less strong than in the other two cases, partly because the mechanisms used are voluntary, partly because of the practical and political constraints alluded to above, partly because the convergence of policy objectives has come about independently and incrementally rather than intentionally.  

Taking all three areas together, the conclusion is that there is genuine coordination up to a certain point, but that a federal system places limits on how far that process can go. A subsidiary conclusion, which may surprise many non-Germans, is that German officials are familiar and comfortable with the inevitable areas of untidiness which result.  

The issue then becomes one of whether the dividing line is in the right place.  The material assembled for this study suggests it is roughly in the right area.  The BioRegio example shows that it is possible for the federation to devise approaches which allow it to meet its innovation objectives whilst also being actively popular with the Länder.  More generally, people from both levels and from East and West Germany seem to regard the current relationship as a constructive one.  The main caveat is that this may not last if the same areas win too many competitions, or if the underlying broader dynamic of federation-Länder relationships changes perceptions of what an acceptable balance is. These attitudinal factors are critical since, as noted at the end of section 3.4 above, coordination depends on a voluntary drawing of boundaries. 

4.2
Broader implications of the study

This section seeks to conclude by setting the findings of this study in a broader context.  Five main points emerge:

· firstly, it is interesting to note that the more general trend towards ‘softer’ and more network-related policy instruments (Koschatzky & Sternberg, 2000) is mirrored by this study’s finding of an increasing use of informal coordination mechanisms between the two main levels of German government. 

· secondly, and following on from the previous point, this study substantially confirms in one specific field Jeffery and Wachendorder-Schmidt’s broader diagnosis of German federalism.  We have observed a shift from formal and binding mechanisms towards informal voluntary ones.  In terms of Braun’s (2000) analysis, this shift away from joint decision making should suggest a move towards competitive federalism. Yet increasingly competitive federalism should not automatically imply lack of coordination. Voluntary and informal coordination is, in our view, still coordination.  In addition, the formal mechanisms still have life left in them, as demonstrated by the continuing existence of the Federation-Länder Commission on Education Planning and the Promotion of Research and by the role of the Joint Task for the Improvement of Regional Economic Infrastructure in the Dresden case study. Exactly where to place Germany on a spectrum between collaborative and competitive federalism is difficult, but our evidence supports Wachendorfer-Schmidt’s conclusion: the system is still typified by large elements of collaboration but there is a clear shift towards a more competitive model. Federation and Länder have found more informal ways of collaborating, which match the changing circumstances, principally because the will to collaborate is still a strong one.  

· thirdly, this study has sought to case further light on the interactions between national and regional innovation systems and in particular how national policy objectives are increasingly being met by the federation seeking to harness the associative resources and concentrated expertise of regional innovations systems. Equally, effective innovation policy in a Land depends on the ability of its actors to draw on national and federal resources in a coherent and focused way. Regional and national innovation systems involve a multitude of players beyond the federal and Land governments. We hope, nonetheless, that our work has case some light on exactly how these two particularly important players work with each other to develop the innovation system and their own level of government. More work on the ‘co-ordination’ issue involving a broader range of players (firms, associations, universities, technology parks) would be a desirable next step for research.

· fourthly, we can also see elements of Sabel’s (1996) experimental federalism in the German system
. Sabel notes Germany’s prominence as an archetype of traditional federalism, in which both sides avoid conflict over roles by formalising and institutionalising aspects of their relationship (op. cit. p.302).  He expounds the notion of experimental federalism as a more dynamic and fluid set of interactions, using Manufacturing Technology Centres in the USA as an illustration. In establishing national policy, the federation (in his case the US Federal Government) does not attempt to impose one-size-fits-all solutions or performance measures on locally delegated activity. Instead, it articulates general goals and a range of performance measures for a given area of policy: how the local players achieve this goal, who they collaborate with, and precisely which performance measures to use is up to them. The key element is information exchange and peer review, vertically between federal and state/local government and horizontally between consortia in different states and regions. This allows successful practice to be disseminated, and the relationships between national and local levels to be adjusted in the light of experience. The national perspective also helps avoid an overly parochial approach and ensures poor performance is noticed and addressed. The elements identified in Sabel’s model have remarkable resonances with German experience of the BioRegio, InnoRegio and Exist competitions. Furthermore, Sabel’s emphasis on the importance of information exchange strengthens the case for a positive view of German collaboration in the promotional programmes area – looser maybe, but not necessarily a poor relation of the traditional joint decision mechanisms, and possibly even more effective at promoting innovation. The discernable elements of experimental federalism in Germany do not represent a rival hypothesis to that of competitive federalism:  in the present authors’ view, the shift from collaborative to competitive federalism is the ‘what’ and experimental federalism is a valuable set of insights into the ‘how’. 

· finally, although this study has not looked at the issue in detail, it is important to note that the issue of co-ordination is of great interest not only within Germany but also at the broader European Union level 
.  If we look at the related area of regional policy, we see that the European Commission has been active in the field since the late 1980s, establishing a multilevel system for regional economic promotion (Braun, 2000; Cooke & Morgan, 1998). Article 130 of the Maastricht Treaty specifically underlines the need for better co-ordination of European and national or regional policy efforts (Caracostas & Muldur, 1998, p127). Wachendorfer-Schmidt (2000) found that EU intervention had had a positive effect on German regional policy, an interesting conclusion since many of the problems addressed by EU intervention are similar to those noted in the innovation field: “The commission’s activism cured the weaknesses of cooperative federalism, resolving the problem of interstate competition in regional aid, enforcing redistribution and modernising the instruments of regional policy.” The European Commission also has a Union-wide perspective on aspects of innovation policy.  It is, for instance, compiling and preparing the information basis for the implementation of a ‘European Research Area’, aiming at benchmarks for research and innovation policies across national levels (see for example the Green Paper for Innovation, EC, 1995). The next EU research and innovation Framework Programme (2002-2006) is likewise intended to achieve a strategic orientation and a sharper profile for European innovation systems.  A profitable area for further study would therefore be whether EU intervention has had similarly beneficial effects in innovation policy to those it has had in regional policy.  
This paper has focused on the coordination process in the field of innovation policy between the federal and Land governments in Germany. The discussion in this section shows that this attempt should not be an end in itself but only the beginning of a broader debate on how exactly multilevel governments interact in the development of innovation policy and what type of interaction can be considered as coordination. 

4.3 And finally

The main findings of this study can be summarised in the form of two broad conclusions:

· in looking for evidence of policy coordination, it is legitimate to look beyond the formal joint decision bodies with a formal constitutional basis and consider a broader range of more informal mechanisms as well.  This broader range of mechanisms is considered as part of the coordination process by those involved in the system, and there are reasonable grounds for concurring to a substantial extent.  

· innovation policy is experiencing the same pressures as are affecting federation-Länder relationships more generally, though the general atmosphere is less acrimonious than in some other areas.  These pressures are reinforcing a shift away from formally coordinated to voluntarily coordinated policy making, which makes the broader perspective advocated in the previous bullet point even more important.   
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Table 1: Areas of federation-Länder interaction identified by interviewees 

	INTERNAL TO GOVERNMENT
	EXTERNAL

	Innovation Infrastructure
	

	Federation-Länder Commission for Education Planning and the Promotion of Research

Planning Committee on Higher Education Building

Standing Working Group on Multimedia

Standing Conference of Land Ministers for Education and the Arts, meetings of Heads of Government, meetings of Ministers belonging to the same political party

Bundestag-Bundesrat Mediation Committee

Political party coordination structures

Publication of budget and policy statements by federal and Länder governments – notably the BMBF’s quadrennial Report on Research and the associated editorial process

Relevant current activity:  reconsideration of the financial equalisation arrangements and consideration of what will replace the Solidarity Pact post-2004
	Science Council 

Main Committee of the Federal Institute for Vocational Education

Relevant current activity:  the Education Forum; periodic international panels

	Promotional Programmes
	

	Committees and Working Groups of officials at all levels

Standing Conference of Land Economics Ministers, meetings of Heads of Government, meetings of Ministers belonging to the same political party

Publication of budget and policy statements by federal and Länder governments 

The BMWi comprehensive website on promotional programmes, the Federal Gazette, Land Gazettes

Federation-Länder Planning Committee and Sub-Committee on Regional Economic Infrastructure (agree framework within which Länder execute programmes)

Relevant current activity:  reconsideration of the financial equalisation arrangement and consideration of what will replace the solidarity pact post-2004
	BMWi’s Federation-Länder-Industry Committee

Advisory panels of experts at each level

	Individual Projects
	

	Terms and conditions of contracts (which forbid double public funding)

Calls between officials
	Industry contact to officials in federation and Länder 

Industry contacts to politicians in federation and Länder 


�  The corresponding author for this article is Dr Vangelis Souitaris, Imperial College Management School, 53 Princes Gate, London;  telephone +44 20 7594 9210, fax +44 20 7589 5111; email v.souitaris@ic.ac.uk.  


� See, for example, Herodotus 2.96 and Sophocles Fragment 244.


�   His overall aim is to use the case of science and technology policy to cast light on broader questions of whether relationships between the federation and the Länder are characterised by increasing mutual paralysis, increasing centralisation or continuing regional resilience (see chapters 2.2 and 9.3 in particular).  To that extent, is study also fits under the discussion of broader developments in section 1.4 below.  


�   Blind and Grupp (1999), Sternberg (1999) and Gemunden et al. (1996) find a positive correlation, though Beise and Stahl (1999) do not.  Meyer-Krahmer and Schmoch (1998) find variations for different technological fields.  Interestingly, in the case of mechanical engineering they find that long-established university-industry links are a positive inhibitor of innovation.  


�   See, for example, the discussion of the research institutions in Reinhard (1999) and Abramson et al. (1997).


�   Noting this silence is not intended as a criticism of the authors in question – their work had other objectives than to provide a systematic account of the interaction mechanisms or the co-ordination process.  


� Cf the mechanisms described by Götz, noted in section 2.2 above.


�   The constitutional changes of 1992-93 made it more difficult for the federation to justify a claim to legislative competence and established that legislative rights hitherto claimed by the federation could be returned to the Länder.  


� We thank an anonymous referee for this comment


�     It is administered through an annual framework plan settled by a formal joint decision committee, the Federation-Länder Planning Committee (Bund-Länder-Planungsausschuss), supported by its Sub-Committee on Regional Economic Infrastructure (Unterausschuss für regionale Wirtschaftsstruktur) (Tetsch 2000).  


�   Namely industrial R&D and technology transfer (Götz 1992: 234 and 270).


�   For a thorough account and initial evaluation of the scheme see Dohse 2000.  


� Note the substantial overlap in the technological priorities identified by the Land governments in their contributions to BMBF 2000.  


� These comments pick out elements of Sabel’s argument which are relevant to the present case.  They do not claim to do justice to the full range of his study.  


� We thank one anonymous referee who offered this comment






