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Abstract 

 

The knowledge economy, learning and innovation have moved to the foreground both in 

regional and industrial policies in the past decade. Concrete policies were shaped in the past 

by the linear innovation model (focus on R&D and technology diffusion), and more recently, 

by “best practice models” of interactive innovation derived from high tech- and well 

performing regions. These were often applied in a similar way across many types of regions. 

In this paper an attempt was made to show that there is no “ideal model“ for innovation 

policy. Empirical investigations demonstrate that preconditions for innovation, innovation 

activities and processes, as well networks differ strongly between central, peripheral and old 

industrial regions. The RIS approach allows to take such differences into account by 

analysing the strengths and weaknesses of the various subsystems, clusters and the 

interdependencies within the respective region and beyond. In the present paper we are going 

to analyse different types of regional innovation systems with respect to their preconditions 

for innovation, networking and innovation barriers. Based on this classification different 

policy options and strategies are developed and discussed. Besides high performing regional 

innovation systems with well developed and dynamic clusters we will deal with situations 

which are characterised by low levels of clustering, a weak endowment with relevant 

institutions, fragmentation and “lock in“. We argue that policy approaches will differ – 

amongst other dimensions – with respect to the weight given to the stimulation of 

incremental/radical innovations, the orientation on endogenous/exogenous companies and 

knowledge sources, and the fostering of internal/external networking. 



 1 

1 Introduction 

There is a widespread agreement in academic literature that knowledge, learning and 

innovation are the key to economic development and competitiveness for firms, regions and 

nations. Innovation is also ranking on the top of policy agendas today both in the fields of 

industrial and regional policy. Until the 1990s the linear model of innovation policy was 

dominating, leading to a focus on R&D infrastructure provision, financial innovation support 

for companies, and technology transfer. These policies emphasised the supply of innovation 

inputs and of support instruments, often neglecting the absorption capacity of firms and the 

specific demand for innovation support in less favoured regions. Also, behavioural 

characteristics and management and organisational deficits of companies, in particular of 

SMEs, were not sufficiently taken into account (Lagendijk 2000). Instruments were usually 

addressed to individual companies and applied in a rather uncoordinated way (Asheim et al. 

2003). 

 

More recently attention has shifted to innovative regions and milieux (Camagni 1991, Ratti et 

al. 1997, Crevoisier 2001), high-tech-areas (Keeble and Wilkinson 1999, 2000), clusters of 

knowledge based industries (Cooke 2002) and knowledge spillovers (Audretsch and Feldman 

1996, Bottazzi and Peri 2003). These studies concentrate on the analysis of well-performing 

regions, dealing with the questions of why such industries concentrate in particular locations, 

which kinds of linkages and networks exist, and to which extent knowledge spillovers can be 

observed. Based on this literature, a new policy model has emerged in the field of innovation 

and regional policy, often stressing the following elements: 

 

• focus on high-tech, knowledge-based or “creative” industries; 

• building up of research excellence;  

• attraction of global companies and 

• stimulation of spin-offs. 

 

Basically, such an approach is based on the latest concepts of the discipline as it draws on the 

key insights of new growth theory (Romer 1986, Lucas 1988, Krugman 1991), the cluster 

approach (Porter 1990, 1998, Steiner 1998, Swann et al. 1998, Enright 2003), the knowledge 

economy (Nonaka and Takeuchi 1995) and the literature on knowledge spillovers (Jaffe et al. 
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1993, Audretsch and Feldman 1996, Anselin et al. 1997). It has without doubt many good and 

interesting elements. The problem is, however, that it is often used in an undifferentiated 

manner for all kinds of regions. The specific strengths and weaknesses of regions in terms of 

their industries, knowledge institutions, innovation potential and –problems are frequently not 

sufficiently taken into account. Furthermore, regions are often dealt with in an isolated 

manner, i.e. the interrelationships with other regions and with higher spatial leve ls (national, 

international) are left out of consideration. 

 

The main argument of this paper is that there in no one “best practice” innovation policy 

approach (see also Cooke et al. 2000, Isaksen 2001, Nauwelaers and Wintjes 2003) which 

could be applied to any type of region. Policy conclusions which are drawn from the analysis 

of “success stories” are only of limited use for less favoured regions, as their innovation 

capabilities deviate in many respects from these role models. This does not mean that no 

policy lessons can be learnt from leading dynamic regions. Nevertheless a call for more 

differentiated innovation policies, dealing with specific innovation barriers in different types 

of regions, seems to be necessary. 

 

The regional innovation system approach (Autio 1998, Braczyk et al. 1998, Cooke et al. 

2000) provides a useful framework for such a differentiated approach. It addresses attention to 

the firms, clusters and institutions of an innovation system, to the interdepencencies within 

the region and to higher spatial levels. In the present paper we want to analyse different types 

of regions with respect to their preconditions for innovation, networking and innovation 

barriers. Based on this analysis, specific policy options and strategies will be developed. In 

the following, we deal less with high performing regional innovation systems characterised by 

well developed and dynamic clusters but, in accordance with Isaksen (2001) and Nauwelaers 

and Wintjes (2003), more with situations which are characterised by 

 

• low levels of clustering, a weak endowment with relevant institutions (“organisational 

thinness”), 

• a lack of interaction and of networks (“fragmentation”) and 

• situations of “lock in“.  
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We argue that policy approaches for such regions will differ – amongst other dimensions – 

with respect to the weight given to the stimulation of incremental / radical innovations, the 

orientation on endogenous / exogenous companies and knowledge suppliers, and the fostering 

of internal / external networking. The paper is organised as follows: Section 2 provides the 

theoretical background, summarising the new understanding of the nature of innovation 

processes, the respective role of regions and the rationale of policy action. Then, section 3 is 

dealing with regional differences in innovation performance. It analyses three types of 

problem areas and their RIS deficiencies, highlighting the main factors behind their weak 

innovation capacity and learning capabilities. In section 4 for each type of problem region 

possible innovation policy responses are discussed. The final section summarises important 

findings and draws some conclusions. 

 

2 Regional innovation systems and innovation policy 

In the following we deal briefly with the new understanding of innovation, the systems of 

innovation concept and the rationale for innovation policy based on this new understanding. 

 

2.1 The nature of the innovation process 

In the past decade a new understanding of the nature of innovation processes has emerged. 

Major contributions in this respect have been made by the systems of innovation approach. 

Traditional concepts like the linear model of innovation or the Schumpeterian view of firms 

innovating in isolation have been replaced by modern theoretical developments stressing the 

systemic character of innovation.The systems of innovation approach (for an overview see 

Edquist 1997, 2001, 2003) argues that innovation should be seen as an evolutionary, non-

linear and interactive process, requiring intensive communication and collaboration between 

different actors, both within companies as well as between firms and other organisations such 

as universities, innovation centers, educational institutions, financing institutions, standard 

setting bodies, industry associations and government agencies. Inspired by the institutionalist 

school of thought (see e.g. Hodgson 1988, 1999, Johnson 1992, Edquist and Johnson 1997), 

beyond “hard“ or formal institutions (i.e. organisations and laws) also the role of “soft“ 

institutions (practices, norms and routines) shaping the behaviour of actors and the interaction 

between them has been analysed. 
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Initially, the concept of innovation system has been applied to the national level (Lundvall 

1992, Nelson 1993, Niosi et al. 1993, OECD 1999). The national innovation system literature 

has demonstrated that their are huge differences between countries in such attributes as 

economic structure, R&D base, institutional set-up and innovation performance (Edquist 

2001). In the 1990s also other specifications of systems of innovation emerged: Carlsson and 

colleagues have analysed “technological systems“, arguing that systemic interrelationships are 

unique to technology fields (Carlsson and Stankiewicz 1991, Carlsson 1994, Carlsson and 

Jacobsson 1997). Other authors emphasise the importance of a sectoral approach and examine 

how groups of firms develop and manufacture products of a specific sector and how they 

generate and utilise the technologies of that sector (Breschi and Malerba 1997, Mowery and 

Nelson 1999, Malerba 2002). 

 

2.2 The concept of regional innovation systems  

In the recent past a growing interest in regional innovation systems emerged (Autio 1998, 

Brazcyk et al. 1998, de la Mothe and Paquet 1998, Howells 1999, Acs 2000, Cooke et al. 

2000, Mytelka 2000, Doloreux 2002, Bathelt and Depner 2003, Fornahl and Brenner 2003). 

Whilst not denying that national (as well as international), technological and sectoral factors 

are essential, these autors have argued convincingly that the regional dimension is of key 

importance. There are several reasons supporting this view: First, regions differ with respect 

to their industrial specialisation pattern and their innovation performance (Howells 1999, 

Breschi 2000, Paci and Usai 2000). Second, it was shown that knowledge spillovers, which 

play a key role in the innovation process, are often spatially bounded (Audretsch and Feldman 

1996, Anselin et al. 1997, Bottazzi and Peri 2003). Third, the ongoing importance of tacit 

knowledge (Polanyi 1966) for successful innovation has to be mentioned (Gertler 2001, 

Howells 2002). It is now well understood that its exchange requires intensive personal 

contacts of trust based character which are facilitated by geographical proximity (Storper 

1997, Maskell et al. 1998, Morgan 2001). Finally, policy competences and institutions are 

partly bound to subnational territories (Cooke et al. 2000). 

 

Autio (1998) provides a schematic illustration of the structuring of regional innovation 

systems (see figure 1). According to Autio a RIS is made up by two sub-systems embedded in 

a common regional socioeconomic and cultural setting:  
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Figure 1: Main structures of Regional Innovation Systems (RIS) 

Regional socioeconomic and cultural setting

Knowledge application & exploitation subsystem

Knowledge generation & diffusion subsystem

Knowledge, resource and human
capital flows and interations

Horizontal
networking

Vertical
networking

Industrial
companies

Customers

Collaborators

Contractors

Competitors

Technology
mediating

organizations

Public
research

organizations

Workforce
mediating

organizations

Educational
organizations

NSI
organizations

NSI policy
instruments

Other RSIs

International
organizations

European
Union policy
instruments

Policy

 
Source: Own modification of Autio 1998, p. 134 

 

• The knowledge application and exploitation sub-system comprises the companies, their 

clients, suppliers, competitors as well as their industrial cooperation partners (i.e. the 

dominating regional clusters). Ideally, these firms are linked by horizontal and vertical 

networking. 

• The knowledge generation and diffusion subsystem as the second main building block 

of a RIS consists of various institutions that are engaged in the production and 

diffusion of knowledge and skills. Key elements include public research institutions, 

technology mediating organisations (technology licensing offices, innovation centres, 

etc.) as well as educational institutions (universities, polytechnics, vocational training 

institutions, etc.) and workforce mediating organisations. 

• Additionally, we include the regional policy dimension neglected in Autio´s model. 

Policy actors at this level can play a powerful role in shaping regional innovation 

processes, provided that there is sufficient regional autonomy (legal competencies and 

financial resources) to formulate and implement innovation policies (Cooke et al. 2000, 

Cooke and Memedovic 2003). 
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In the ideal case, there are intensive interactive relationships within and between these 

subsystems facilitating a continuous flow or exchange of knowledge, resources and human 

capital. Conceptua l clarity requires to emphasise that RIS overlap with but are different from 

clusters: As shown in figure 1, clusters are central elements of the knowledge application and 

exploitation subsystem, whilst the RIS is a wider concept in the sense (1) there are usually 

several clusters and many industries in a RIS and (2) institutions play a larger role. As already 

mentioned above, institutions in this context refer to innovation-relevant organisations, rules 

and behavioural characteristics of firms and actors. 

 

Regional innovation systems are far from being self-sustaining units. Normally they have 

various links to national and international actors and innovation systems. We may distinguish 

between two important dimensions in this context: First, with respect to the innovation 

networks of firms, there is a widespread consensus nowadays that local connections do not 

suffice to sustain innovativeness. In the context of intensifying international competition and 

accelerating technological change extra-regional contacts which complement local ones are of 

key importance. External links provide access to ideas, knowledge and technologies, which 

are not generated within the limited context of the region (Camagni 1991, Oinas and Malecki 

1999, 2002, Mytelka 2000, Bunnel and Coe 2001). Second, in terms of public intervention it 

becomes apparent that regional, national and European policy actors and organisations can 

shape the development and dynamics of regional innovation systems (multi level 

governance). Regarding the distribution of concrete competencies between these levels there 

exist considerable differences (with varying degrees of political autonomy for regions) within 

Europe (see Cooke et al. 2000). Nevertheless a pattern can be found indicating a complex 

division of labour (Cooke et al. 2000): At the regional level we can often identify 

competencies for the lower and medium levels of education, incubation and innovation 

centers, transfer agencies and, more recently, cluster policies (Boekholt and Thuriaux 1999). 

At the national level in many cases we find competencies for universities, specialised research 

organisations, and funding for R&D and innovation (OECD 1999). At the European level 

there are the structural funds, the RIS/RITTS program, and the framework programs for R&D 

and technological development (Oughton et al. 2002, Landabaso and Mouton 2003).  
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2.3 The rationale for policy making reconsidered 

For a long time, reference to the “classical“ concept of market failure has dominated the 

innovation policy debate, i.e. underinvestment in R&D due to the existence of uncertainties, 

externalities and knowledge spillovers have been identified as rationale for public 

intervention. From the perspective of the systems of innovation approach additional types of 

failure have to be taken into account (Lundvall and Borrás 1999, 2003, OECD 1999, Smith 

2000, Edquist 2002, Lundvall 2002). Governments should also “ ... address systemic failures 

which block the functioning of the innovation system [and] hinder the flow of knowledge and 

technology“ (OECD 1999, p. 63). Edquist (2002) identifies three levels in an innovation 

system, where such failures can make their appearance: These are (1) the organisational level 

(inappropriate or missing organisations), (2) the institutional level (inappropriate or missing 

institutions) and (3) the network level (inappropriate or missing interaction or links between 

the elements of an innovation system). According to the OECD (1999), systemic failures 

mainly encompass mismatches between the elements of an innovation system leading to a 

lack of communication and networking and institutional rigidities. Smith´s (2000) concept of 

“systemic failures” includes failures in infrastructural provision and investment, “lock- in 

failures”, and institutional failures. Lundvall and Borràs (1999), in addition, put emphasis on 

three types of trade-offs or dilemmas to outline policy concerns from an evolutionary 

perspective. There is an exploitation-exploration dilemma (pursuit of too narrow trajectories 

and neglect of radically new innovations and directions of change), an integration-flexibility-

dilemma (lack of innovation networks, problems of too strong ties) and diversity-harmonising 

dilemma (necessity of both diversity and standardisation). In sum, the work discussed here 

provides a sound basis to justify policy intervention in innovation systems and offers 

implications for the scope, objectives and methods of innovation policy. In the following 

sections we will deal with some of these systemic failures and policy dilemmas and discuss 

them for different types of regions. 
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3 Regional differences in innovation performance and types of RIS 

In the past years many studies have investigated spatial differences of the innovation process 

(Tödtling 1992, 1994, Audretsch 1998, Baptista and Swann 1998, Feldman 1994, Fritsch 

2000, 2003, Fischer and Fröhlich 2001, Gehrke and Legler 2001, European Commission 

2003). The following patterns were identified: 

 

• R&D activities, patenting and major product innovations are usually highly 

concentrated in larger agglomerations (Brower 1999, Feldman and Audretsch 1999, 

Fischer et al. 2001, Gehrke and Legler 2001, Simmie 2003). 

• Knowledge spillovers can be observed in industrial clusters and agglomerations and 

they are constrained to a certain geographical distance from these centers (Jaffe et al. 

1993, Audretsch and Feldman 1996, Baptista and Swann 1998, Bottazi and Peri 2002, 

Baptista 2003). 

• There is still a debate in the literature whether specialised (Marshall/Arrow/Romer) or 

diversified (Jacobs) agglomerations are more conducive for innovation. While some 

authors (Porter 1998, Baptista and Swann 1998, Fritsch and Franke 2004) argue in 

accordance with Marshall for innovation advantages of specialisation, others state in 

accordance with Jacobs that diversification is more favourable (Tichy 2001). Feldman 

and Audretsch (1999) are more specific in this context by stating that innovation is 

stimulated in particular by the presence of complementary industries sharing a common 

knowledge base. 

• Peripheral regions are regarded as less innovative in comparison to agglomerations: 

they have less R&D intensity and  lower shares of product innovations. Innovation here 

is more focussed on incremental and process innovations (Tödtling 1992, Feldman 

1994, Fritsch 2000). 

• Also old industrial areas have been identified as being less innovative with a focus on 

incremental and process innovation due to a predominance of mature industries and 

externally controlled firms (Tödtling 1992, Cooke 1995, Tichy 2001). 

 

Other recent studies have investigated such differences in the framework of regional 

innovation systems (Braczyk et al. 1998, de la Mothe and Paquet, 1998, Tödtling and 

Kaufmann 1999, Cooke et al. 2000, Sternberg 2000, Asheim et al. 2003). These studies have 
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related the innovation performance of firms to the character of their networks and to 

institutional factors. In this context also several typologies of RIS have been developed (for 

an overview see Thomi and Werner 2001, Doloreux 2002). Since our focus is on the weak 

innovation capabilities of less favoured regions we follow the typology presented by Isaksen 

(2001) and Nauwelaers and Wintjes (2003). We differentiate according to the main 

deficiencies in regional innovation systems between “organisational thinness”, “lock in” and 

“fragmentation”. As shown in figure 2 these RIS deficits may be assigned to specific types of 

problem regions, such as peripheral regions (organisational thinness), old industrial areas 

(lock- in) and some metropolitan regions (fragmentation). 

 

Figure 2: RIS deficiencies and types of problem regions 

Main innovation barriers

Types of regions

organisational thinness lock-in fragmentation

peripheral regions old industrial regions metropolitan regions

 
 

It is important to note, that there is no exclusive correspondence between these types of 

innovation problems and types of regions. On the contrary, in many cases regions face a mix 

of these deficiencies. Nevertheless, we suggest that there are some predominant innovation 

problems in each of these types of regions, which require more attention than others. In the 

following we are going to analyse the main innovation system problems of these areas in 

more detail. Table 1 summarises for each type of region the most important characteristics 

and factors underlying their weak innovation capability. 
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Table 1: Problem areas and RIS deficiencies 

 TYPE OF REGION 

 
peripheral regions 
(organisational thinness) 

old industrial regions 
(lock-in) 

fragmented 
metropolitan regions 

PROBLEM 
DIMENSIONS 

   

Firms and regional 
clusters 

clusters often missing or 
weakly developed 
 
SME dominance 

often specialised on 
mature industries 
 
large firm dominance 
 

many industries /services 
but high profile and 
knowledge based clusters 
often missing 
 

Innovation activities low level of R&D and 
product innovation 
 
 
emphasis on incremental 
and process innovation 
 

narrow technological 
trajectories 
 
 
domination of 
incremental and process 
innovation 

R&D in headquarters of 
large firms and in high-
tech companies  
 
product innovation and 
new firm formation often 
below expectations 
 

Knowledge generation 
and diffusion 

   

Universities / research 
organisations 

few or low profile often oriented on 
traditional industries / 
technologies  
 

many and high quality 
 
often weak industry links 

Education / training emphasis on low to 
medium level 
qualifications 

emphasis often on 
technical skills; 
managerial skills and 
“modern“ qualifications 
often missing 
 

large variety of schools 
and other educational 
organisations 

some services available 
but in general “thin“ 
structure; lack of more 
specialised services 
 

many and specialised 
organisations but weakly 
coordinated 

in general a high density 
of such services, mostly 
commercialised 

Knowledge transfer 

often too little orientation on demand  

Networks few in the region due to 
weak clustering and 
“thin“ institutional 
structure 

often characterised by 
technological and / or 
political lock-ins 

market links dominate, 
often few cluster and 
innovation related 
networking 
 

 

 



 11 

3.1 Peripheral regions 

A main characteristic of many peripheral regions is that important RIS prerequisites are 

weakly developed as there is a lack of dynamic firm clusters and of support organisations 

(“organisational thinness”). In these areas, innovation activities are generally at a lower level 

in comparison to more central and agglomerated regions (Tödtling 1992, Feldman 1994, 

Fritsch 2000, European Commission 2003). Partly due to the dominance of SMEs and/or 

branch plants, in particular R&D activities, patenting and product innovations new for the 

market are below average. This does not rule out that there are innovative companies in such 

regions, but often the critical mass for a dynamic cluster development is not reached (e.g. 

Isaksen 2001 for the Arendal region in Norway). If there are clusters they are often in 

traditional industries with little R&D and innovation activities. The emphasis is on 

incremental innovation and on process innovations (examples are the cases of Centro and 

Friuli in the REGIS study, Cooke et al. 2000). The low level of R&D does not only hamper 

the internal innovation activity in the region, it leads also to a low absorption capacity of the 

regional firms (Cohen and Levinthal 1990). As a consequence, interregional knowledge 

spillovers as well as public innovation funds cannot be absorbed to a sufficient extent in such 

regions (Maurseth and Verspagen 1998, Oughton et al. 2002). The low level of clustering and 

agglomeration implies also a “thin” and less specialised structure of knowledge suppliers and 

educational institutions. Although low and medium level qualifications may be readily 

available, the more specialised qualifications are rare. Also networks are rather weakly 

developed in particular those to more specialised knowledge suppliers such as universities and 

research organisations (Landabaso and Mouton 2003). Technology transfer organisations 

have often been set up in the past in order to improve the situation, but they are frequently not 

effective. In many cases they did not reach the companies or they did not meet their demand 

well enough (Hassink 1996, Lagendijk 2000, Asheim et al. 2003, Landabaso and Mouton 

2003).  

 

3.2 Old industrial regions 

Old industrial regions represent another type of problem area where learning and innovation 

has been insufficient, despite of signs of renewal in recent years (Cooke 1995, Rehfeld 1999, 

Tödtling and Trippl 2004). In contrast to peripheral regions, where the lack of clusters appears 
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to be an important development barrier, old industrial regions face the opposite problem of 

too strong clustering as they are overspecialised in mature industries experiencing decline 

(Tichy 2001). These regions have been confronted with the negative side – or as Enright 

(2003) put it, the “failure modes“ – of clustering, as their strong specialisation in specific 

industries led to a loss of regional competitive advantage and innovation capacity. This could 

be observed in areas hosting heavy industries like the Ruhr area in Germany (Grabher 1993), 

the Austrian province of Styria (Tödtling and Trippl 2004), Wales (Cooke 1998, Henderson 

and Thomas 1999) and North East England (Hudson 1994) but also in regions specialised in 

other branches as e.g. the watch making industry in the Swiss Jura Arc (Glasmeier 1994, 

Maillat et al. 1996). Innovation activities in old industrial areas often follow narrow 

technological trajectories and are of an incremental character. Also, process innova tion 

dominates over systematic efforts to introduce (radically) new products into the market 

(Tödtling 1990, Cooke 1995, Tichy 2001). Old industrial regions often have a highly 

developed and specialised knowledge generation and diffusion system (Cooke et al. 2000). 

What appears to be problematic is the fact, that it is usually oriented on the traditional 

industries and technology fields (Cooke et al. 2000, Kaufmann and Tödtling 2000). 

Furthermore, a supply oriented approach of technology transfer can often be found which 

reaches larger firms better than the smaller ones (cases of Ruhr Area in Heinze et al. 1998, 

Styria in Kaufmann and Tödtling 2000, Wallonia in Asheim et al. 2003). The demand of 

SMEs often is not well met and interactive learning is rarely achieved (Asheim et al. 2003). 

With respect to the “relational assets” of old industrial areas, it was found, that a key feature 

of these regions is that they suffer from various forms of “lock-in“ (Grabher 1993, Hudson 

1994, Hassink and Shin 2003), which seriously curtail their development potential and 

innovation capabilities. Analysing the adaption and innovation problems of the Ruhr area, 

Grabher (1993) identified functional lock- ins (too rigid inter- firm networks), cognitive lock-

ins (homogenisation of world views), and political lock- ins (strong, symbiotic relationships 

between public and private key actors hampering industrial restructuring). We may expound 

the problems of too strong ties both in the economic and political spheres (Morgan and 

Nauwelaers 1999, Wößman 2001, Hassink and Shin 2003). Phenomena like these have been 

observed in many old industrial regions in Europe.  
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3.3 Fragmented metropolitan regions 

In general, metropolitan regions are regarded as centers of innovation, benefitting from scale 

and agglomeration economies. Leading research organisations and universities, business 

services, as well as headquarters of international firms and high tech companies are often 

concentrated in agglomerations (Moulaert and Tödtling 1995, Keeble and Wilkinson 1999). 

As a consequence, R&D activities, patenting and major product innovations are clearly above 

average in this regions (Brower 1999, Feldman and Audretsch 1999, Fischer et al. 2001, 

Gehrke and Legler 2001, Simmie 2003). However, not all metropolitan regions are such 

centers of innovation. Some are lacking dynamic clusters of innovative firms, despite the fact 

that individual technology companies, R&D activities and research organisations may exist. 

These areas usually have a highly developed organisational infrastructure of public research 

and educational institutions and a dense supply of (often commercialised) knowledge transfer 

services. However, the problem of fragmentation, i.e. the lack of networks and interactive 

learning seems to represent an important innovation barrier in such regions. The two RIS 

subsystems of knowledge generation and application tend to operate separately, as university-

firm links are often at a low level. Also, innovation networking among local companies may 

be below average (Fritsch 2003), even if market links among firms exist. As a consequence, 

the development of new technologies and industries as well as the formation of new firms are 

often below expectations. Examples here could be agglomerations such as Vienna (Tödtling 

2002), Frankfurt (Schamp 2001) or the region of South East Brabant in Holland (Eindhoven: 

Cooke et al. 2000) which show some of the stated features. Schamp (2001) provides an 

interesting case study for Frankfurt showing that weak regional networking and a continuing 

erosion of innovative functions could be observed in particular for the more established and 

internationalised industries chemicals and automobiles, while better developed innovation 

networks could be identified for the new sectors biotechno logy and financial services. 

 

So far we have observed considerable differences between the investigated types of regions 

with respect to their innovation activities and their preconditions for learning. In the following 

we deal with possible policy approaches and innovation strategies for these different problem 

situations. 
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4 Innovation strategies and policy approaches for different types of 

problem areas 

The analysis of the main innovation barriers in different types of problem regions has clearly 

shown tha t there is no single “best practice” innovation policy approach applicable 

everywhere. Instead a plea for a “tailor-made” innovation policy approach addressing the 

specific challenges, problems and opportunities found in each type of region has to be made. 

Nevertheless, there are – derived from past policy experiences and new innovation theories – 

some basic principles concerning innovation policy which are of relevance for all three types 

of regions. We are going to outline some key issues of such an emerging new innovation 

policy paradigm before we turn to the issue of specific innovation strategies and policy 

measures suitable to the innovation system deficiences of the three regional problem types 

discussed above. 

 

• There is a new thinking regarding the focus of policy making. As it is 

interorganisational arrangements (innovation systems, networks and clusters) that 

shape innovation processes and that compete in global markets, a shift from the 

traditional firm-oriented perspective towards a more system-centred approach of 

innovation policy is required (Amin and Tomaney 1998, Bratl and Trippl 2001, 

Nauwelaers and Wintjes 2003) . 

• A broad view of the innovation process is seen as being essential when it comes to 

design political initiatives adequate to foster learning processes. This means that 

focussing only on R&D and on the technological aspects of innovation alone is often 

not enough (Lagendijk 2000, Asheim et al. 2003, Cooke and Memedovic 2003, 

Lundvall 2004). As Cooke et al. (2000) put it, policy makers should also deal with the 

organisational, financial, educational and commerical dimensions of innovation. 

Similarly, Nauwelaers (2001) noted that innovation policy should not only be about 

providing physical capital (R&D and technology infrastructure) but should also deal 

with enhancing human capital (training of workers) and social capital (i.e. encouraging 

the formation of trust-based relationships between regional actors). There is a growing 

optimism among academics that social capital as key ingredient of a well- functioning 

RIS can be enhanced by public policy efforts (Morgan 1997, Morgan and Nauwelaers 

1999, Storper 2002). 
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• It is argued that a rethinking of the mode of policy intervention and the role of policy 

actors is of utmost importance. Interactive modes of state intervention and associational 

forms of governance are seen as being superior to traditional top-down policy strategies 

(Mayntz, 1997, Cooke and Morgan 1998, Messner, 1998, Morgan and Nauwelaers 

1999, Nauwelaers and Wintjes 2003). Policy formulation and implementation, then, is 

the result of intensive communication, close interaction and consensus building 

between all regional stakeholders in policy networks. Policy makers are just one actor 

amongst others in these networks. Consequently, the key role governments play in 

encouraging learning and innovation shifts from direct intervention towards 

stimulation, intermediation, brokering, promoting regional dialogue and building up 

soical capital (Nauwelaers and Morgan 1999).  

• Moreover, in terms of the selection of projects and locations to be supported by policy 

schemes a move towards competitive bidding can be observed (examples are the 

BioRegio and InnoRegio contests in Germany and the Life Science programs, 

competence and innovation centres in Austria). In general, this implies a “picking the 

winner” strategy, strengthening those actors and regions with the strongest potential to 

compete and innovate. 

• Finally, the necessity of good co-ordination within the political system is stressed. One 

the one hand, the linking of different policy arenas (horizontal co-ordination) is vital 

(Mytelka 2000). On the other hand, there is a need for co-ordination and collaboration 

between regional, national and European policy hierarchies (vertical co-ordination: 

Cooke et al. 2000). 

 

Comparative analysis of various European regions (Braczyk et al. 1998, Nauwelaers and 

Morgan 1999, Cooke et al. 2000, Asheim et al. 2003) has demonstrated that in practice 

innovation policy is often far from reaching these principles. It was found that many regional 

policy makers have limited experience in designing adequate innovation strategies. One main 

outcome of these studies was that in many regions political instruments and tools do not fit 

the needs of the firm. Innovation policies were found to be still characterised by a firm-

centred perspective and a strong focus on the technological aspects of innovation alone. Also 

a lack of a clear vision and innovation strategy and barriers for good coordination between 

regional and national public authorities have been observed. 
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Which kind of specific policies can be suggested for the investigated types of regions and RIS 

problems? Table 2 gives an overview about key elements of such a differentiated approach. 

The policy recommendations summarised in Table 2 are basic guidelines which have to be 

further developed and adapted to the specific local context. 

 

4.1 Peripheral regions 

For peripheral regions the main policy agenda usually is the strengthening and upgrading of 

the regional economy. Given the innovation deficits of firms (mostly SMEs), innovation 

policy should give priority to organisational and technological “catching up learning” 

(introduction of “up to date” management technique, organisational practices, product and 

process technologies) and should target SMEs and their innovation weaknesses (Tödtling and 

Kaufmann 2002, Asheim et al. 2003). This implies also behavioural changes such as the 

stimulation of innovation attitudes (Landabaso and Mouton 2003). 

 

• To strengthen potential clusters in the region may be an important step to overcome 

low levels of innovativeness (Lagendijk 2000, Rosenfeld 2002, 2003). As the 

endogenous potential is weakly developed, to attract innovative companies from 

outside and, most important, to anchor them to the cluster or the regional innovation 

system is often a key element of such an approach in peripheral regions. This does not 

mean that policy makers should rely solely on inward investment as motor of growth 

and innovation. To support new firm formation and enhance the innovation capabilities 

of existing companies may be important too. However, in many cases an approach 

combining endogenous and exogenous elements seems to be useful. This includes the 

attraction of innovative firms from abroad and linking regional firms to business 

partners and knowledge sources both inside and outside the region. 

 



 17 

Table 2: Types of problem regions and innovation policy approaches  

 TYPE OF REGION 

 
peripheral regions 
(organisational thinness) 

old industrial regions 
(lock in) 

fragmented 
metropolitan regions  

 
Strategic orientation of 
regional economy 

 
strengthening / upgrading 
of regional economy  

 
renewal of regional 
economy  

 
improve position of 
regional economy in 
global knowledge 
economy  
 

innovation strategy “catching up learning“ 
(management, 
organisation, technology) 
 
improve strategic and 
innovation capabilities of 
SMEs  
 

innovation in new fields / 
trajectories 
 
 
product and process 
innovation for new 
markets 

science based and radical 
innovation, new ventures  
 
 
enhance interaction 
between industry and 
knowledge providers 
 

firms and regional 
clusters 

strengthen potential 
clusters in the region  
 
 
link firms to clusters 
outside the region 
 
 
 
attract innovative 
companies 
 
new firm formation 

support clusters in new / 
related industries or 
technologies  
 
restructuring of dominant 
industries 
 
 
 
diversification 
 
 
new firm formation 
 
attract cluster related FDI 

support emerging clusters 
related to region´s 
knowledge base 
 
develop specialisation 
advantages to achieve 
synergies and 
international visibility 
 
attract related FDI 
 
 
support start ups and 
spin-offs in knowledge 
based industries 
 

knowlede providers attract branches of 
national research 
organisations with 
relevance to the regional 
economy  
 

set up research 
organisations and 
universities in new 
relevant fields 
 

expand and set up high 
quality universities and 
research organisations in 
relevant fields 

education / skills  build up medium level 
skills (e.g. technical 
colleges, engineering 
schools, management 
schools) 
 
mobility schemes (e.g. 
“innovation assistants” 
for SMEs) 
 

build up new skills 
required (technical 
colleges, universities) 
 
 
 
attract new skills  

set up universities 
/schools for highly 
specialised qualifications 
and skills required 

networks link firms to knowledge 
providers and transfer 
agencies inside the region 
and beyond,  
demand-led approach 

stimulate networking with 
respect to new industries 
and technologies on 
regional, national and 
international levels  

promote regional 
networks among firms, 
encourage local research-
industry interfaces 
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• Given the often weak endowment of peripheral regions with innovation support 

organisations, “institution building“ is an indispensable element of a proper innovation 

policy for these areas. In order to improve the regional knowledge infrastructure, 

branches of national research institutions or research centers, which could match the 

needs of the regional economy, could be attracted. Regarding education and training a 

focus on medium level skill provision (for example by establishing technical colleges, 

engineering schools, management schools, etc.) and mobility schemes (e.g. “innovation 

assistants” for SMEs) seems to be adequate for peripheral areas. 

• Finally, policy measures to improve the network dimension and to enhance social 

capital are central (Morgan and Nauwelaers 1999, Landabaso and Mouton 2003). 

Firms should be supported actively to build up relationships with regional knowledge 

suppliers and transfer agencies, whereby it should be secured that knowledge transfer is 

designed in a demand-led way (Asheim et al. 2003). Even more important than 

fostering local ties seems to be to link firms to knowledge sources (firms, research 

organisations) outside the regions, i.e. to help them to “import“ ideas and knowledge 

not available in the region. This requires not just brokering activities, but also a 

strengthening of the “absorption capacity” of regional firms, i.e. strengthening their 

internal R&D activities. 

 

4.2 Old industrial regions 

Development measures for old industrial areas should be strategically oriented on breaking 

path dependency and facilitating the renewal of the regional economy. Institutional unlearning 

is a crucial point in this respect (Maskell and Malmberg 1999, Lagendijk 2000, Hassink and 

Lagendijk 2001, Wolfe 2002). Innovation policy in this context is about encouraging 

transition to new fields and trajectories and stimulating product and process innovations for 

new markets. Key elements of an innovation strategy specified in this way are the following:  

 

• In the area of cluster initiatives, core issues for policy include both the restructuring / 

revitalisation of “old“ industries and the development of clusters in new or related 

industries or technologies (Grote Westrick and Rehfeld 2003, Tödtling and Trippl 

2004). There is little evidence so far that old industrial regions can “leapfrog“ 

successfully into high tech sectors (Cooke 1995, Braczyk et al. 1998). Policy should 
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support diversification and modernisation activities of existing firms and the formation 

of new enterprises (Cooke 1995, Rehfeld 1999). However, such an endogenous 

approach may often not be sufficient to foster structural change in old industrial 

regions. Thus, policy attention should also move to attract and even more important to 

embed foreign direct investment (Cooke 1998, Lagendijk and Charles 1999) bringing 

complementary knowledge into old and new clusters. 

• Beyond cluster-based policies efforts should be made to induce institutional change 

within the RIS subsystem of knowledge generation and diffusion. Such a process 

includes the reorientation of existing support organisations and the creation on new 

ones. In particular the latter point is central. To establish universities and research 

centers backing business activities in new industrial and techno logical fields and to 

build up providers of new skills (universities, technical colleges, etc.) are important 

steps to rebuild the region´s knowledge base (Heinze et al. 1998, Tödtling and Trippl 

2004).  

• Finally, in old industrial areas policy-makers face the challenge to induce and support 

the transformation of the region´s network structure (Morgan 1997, Morgan and 

Henderson 2002). This is a complicated task, encompassing endeavours aiming at the 

“opening up“ and renewal of traditional networks as well as the rise of new ones 

(Grabher 1993, Rehfeld 1999, Tödtling and Trippl 2004). It seems important that 

policy stimulates networking with respect to new industries and technologies not only 

on regional but also on national and international levels.  

 

4.3 Metropolitan regions 

For fragmented metropolitan regions the key development goal is to overcome their low level 

of integration and to position themselves in the global knowledge economy. Innovation policy 

can be a powerful tool in this respect provided that it contains two core elements: First, there 

should be a focus on the generation of new ventures and radical innovations in science based 

industries. Second, policy makers should tackle the problem of fragmentation by enhancing 

the level of communication and cooperation among firms and between industry and 

knowledge providers.  
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• To adopt an explicit cluster strategy seems to be a crucial step in this context (Cooke 

2002, Tödtling 2002). Relevant policy actions are to identify newly emerging regional 

complexes of related industries which have a strong local knowledge base in the region 

and to promote their growth and dynamic development. In order to enhance the 

synergy potential in the rising clusters and to improve their international visibility 

measures directed towards the development complementary activities along a common 

knowledge base are asked for. Attracting innovative firms from abroad may be an 

important stimulus for the further growth of the emerging cluster(s). At the same time 

the endogenous potential should be strengthened by assisting business start ups and 

spin offs in knowledge intensive economic branches.  

• With respect to the RIS subsystem of knowledge generation and diffusion, policy 

should be directed at closing gaps and the further improvement of the institutional 

infrastructure.  Establishing research centres with high level, specialised expertise and 

setting up educational organisations which could provide specific, high level skills in 

the respective economic and technological fields become important tasks in this 

respect.  

• The main role of policy makers in fragmented metropolitan regions, however, becomes 

the improving of the systemic innovation capabilities of the RIS. As the crucial 

weakness of these regions lies in the low level of interactive learning, policy 

instruments geared to promoting innovation networks among firms and encouraging 

local university- industry partnerships are of crucial importance (Tödtling 2002). 

 

5 Conclusions 

The knowledge economy, learning and innovation have moved to the foreground both in 

regional and industrial policies in the past decade. Concrete policies were shaped in the past 

by the linear innovation model (focus on R&D and technology diffusion), and more recently, 

by “best practice models” of interactive innovation derived from high tech- and well 

performing regions. These were often applied in a similar way across many types of regions. 

In this paper an attempt was made to show that there is no “ideal model“ for innovation 

policy. Empirical investigations demonstrate that preconditions for innovation, innovation 

activities and processes, as well networks differ strongly between central, peripheral and old 

industrial regions. The RIS approach allows to take such differences into account by 
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analysing the strengths and weaknesses of the various subsystems, clusters and the 

interdependencies within the respective region and beyond. According to the innovation 

systems approach motives for innovation policies are not just market-, but also systems 

failures such as “organisational thinness”, “lock-in” and “fragmentation”. Although regions 

often have combinations of such innovation problems and -barriers, some become more 

dominant than others in specific types of regions:  

 

• In peripheral regions the main problems are a low level of R&D and innovation due to 

a dominance of SMEs in traditional industries, weakly developed firm clusters, few 

knowledge providers and a weak endowment with innovation support institutions. 

Critical thresholds for innovation networks are often not reached. Public policies 

should focus here on attracting external companies and attempting to embed them into 

the region. Furthermore firms should be linked to external clusters and knowledge 

providers and to higher spatial innovation systems (national, European). 

• In “old industrial” regions there are many firms, dominant clusters and relevant 

organisations, but they are often too strongly oriented on old industries and 

technological trajectories. The main challenge is to overcome various forms of “lock-

in”, such as too strong business and policy networks, cognitive blockades due to 

common world views, and a too narrow orientation of knowledge providers on existing 

trajectories. Policy should focus on the reorganisation of firms and networks, the 

attraction and generation of new firms, and the establishment of new research 

organisations. The challenge is, furthermore, to stimulate more radical innovations and 

the development of new industries, which, however, should be related to the existing 

knowledge base. 

• Also in metropolitan regions there may be reasons for innovation policy. Although they 

are usually regarded as centers of innovation, not all of them are able to fullfil this 

function. Despite the concentration of companies and knowledge organisations, a 

specialized industrial pattern including complementary knowledge bases and 

innovation networks may be lacking. Policy intervention should be about stimulating 

more radical innovations, encouraging the growth of knowledge based clusters and 

securing the presence of a high quality institutional infrastructure. Moreover public 

authorities should draw attention to the fragmented state of the RIS by developing 

policies to enhance communication and interactive learning within the system. 
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The reflections on the weak innovative capacity of different types of problem regions and on 

possible policy responses presented here may be an important contribution to avoid the 

pitfalls of an innovation policy approach drawing its inspiration from ideal type regional 

innovation systems. The proposals outlined above should be considered as basic guidelines 

for the design of a more differentiated innovation policy approach. To be sure, each region 

must further develop and adapt these strategies to its own circumstances. In order to formulate 

and implement interventionist actions successfully, policy makers must possess a detailed 

knowledge about the RIS specificities and the factors undermining its dynamics. Additionally, 

they face the challenge to overcome old routines and practices of policy making and to learn 

to adopt new approaches, governmental roles and new types of intervention tools. Such policy 

learning processes, however, are still a rather rare phenomenon.  



 23 

References 

Acs, Z. (Ed.) (2000): Regional Innovation, Knowledge and Global Change, Pinter, London. 

Anselin, L., Varga, A. and Acs, Z. (1997): Local Geographic Spillovers between University 
Research and High Technology Innovations, in: Journal of Urban Economics, 42, pp. 
422-448. 

Amin, A. and Tomaney, J. (1998): The regional development potential of inward investment, 
in: M. Storper, S. Thomadakis and L. Tsipuri (Eds.), Latecomers in the Global 
Economy, Routledge, London, pp. 181-200. 

Asheim, B., Isaksen, A., Nauwelaers, C. and Tödtling, F. (Eds.) (2003): Regional Innovation 
Policy For Small-Medium Enterprises, Edward Elgar, Cheltenham. 

Audretsch, D. (1998): Agglomeration and the location of innovative activity, in: Oxford 
Review of Economic Policy, 14, pp. 18-29. 

Audretsch, D. and Feldman, M. (1996): Innovative Clusters and the Industry Life Cycle, in: 
Review of Industrial Organisation,11, pp. 253-273. 

Autio, E. (1998): Evaluation of RTD in Regional Systems of Innovation, in: European 
Planning Studies, 6, pp. 131-140. 

Baptista, R. (2003): Productivity and Density of Regional Clusters, in: J. Bröcker, D. Dohse 
and R. Soltwedel (Eds.), Innovation Clusters and Interregional Competition, Springer, 
Berlin, pp. 163-181. 

Baptista, R. and Swann, P. (1998): Do firms in clusters innovate more?, in Research Policy, 
27, pp. 525-540. 

Bathelt, H. and Depner, H. (2003): Innovation, Institution und Region: Zur Diskussion über 
nationale und regionale Innovationssysteme, in: Erdkunde, 57, pp. 126-143. 

Bottazzi, L. and Peri, G. (2003): Innovation and spillovers in regions: Evidence from 
European patent data, in: European Economic Review, 47, pp. 687-710. 

Braczyk, H.-J., Cooke, P. and Heidenreich, M. (Eds.), (1998): Regional Innovation Systems, 
UCL Press, London. 

Bratl, H. and Trippl, M. (2001): Systemische Entwicklung regionaler Wirtschaften, Studie im 
Auftrag des Bundeskanzleramtes, Abteilung IV/4, invent, Wien. 

Breschi, S. (2000): The Geography of Innovation: A Cross-Industry Analysis, in: Regional 
Studies, 34, pp. 213-229. 

Breschi, S. and Malerba, F. (1997): Sectoral Innovation Systems, Technological Regimes, 
Schumpeterian Dynamics and Spatial Boundaries, in: C. Edquist (Eds.), Systems of 
Innovation, Pinter, London, pp. 130-156. 



 24 

Brower, E., Budil-Nadvornikowa, H. and Kleinknecht, A. (1999): Are Urban Agglomerations 
a Better Breeding Place for Product Innovation? An Analysis of New Product 
Announdements, in: Regional Studies, 33, pp. 541-549. 

Bunnel, T. and Coe, N. (2001): Spaces and scales of innovation, in: Progress in Human 
Geography, 25, pp. 569-589. 

Camagni, R. (1991): Local ´milieu´, uncertainty and innovation networks: towards a new 
dynamic theory of economic space, in: R. Camagni (Ed.), Innovation Networks, 
Belhaven Press, London, pp. 121-144. 

Carlsson, B. (1994): Technological Systems and Economic Performance, in: M. Dodgson and 
R. Rothwell (Eds), The Handbook of Industrial Innovation, Edward Elgar, Aldershot, 
pp. 13-24. 

Carlsson, B. and Jacobsson, S. (1997): Diversity Creation and Technological Systems: A 
Technology Policy Perspective, in: C. Edquist (Ed.), Systems of Innovation. Pinter, 
London, pp. 266-294. 

Carlsson, B. and Stankiewicz, R. (1991): On the nature, function and composition of 
technological systems, in: Journal of Evolutionary Economics, 1, pp. 93-118. 

Cohen, W. and D. Levinthal )(1990): Absorptive capacity: A new perspective on learning and 
innovation, in: Administrative Science Quarterly, 35, pp. 128-152. 

Cooke, P. (Ed.) (1995): The Rise of the Rustbelt, UCL Press, London. 

Cooke, P. (1998): Global clustering and regional innovation. Systemic integration in Wales, 
in: H.-J. Braczyk, P. Cooke and M. Heidenreich (Eds.), Regional Innovation Systems, 
UCL Press, London, pp. 245-262. 

Cooke, P., Boekholt, P. and Tödtling, F. (2000): The Governance of Innovation in Europe, 
Pinter, London. 

Cooke, P. (2002): Knowledge Economies. Clusters, learning and cooperative advantage, 
Routledge, London. 

Cooke, P. and Morgan, K. (1998): The Associational Economy Firms, Regions, and 
Innovation, Oxford University Press, New York. 

Cooke, P. and Memedovic, O. (2003): Strategies for Regional Innova tion Systems: Learning 
Transfer and Applications, Policy Papers, UNIDO, Vienna. 

Crevoisier, O. (2001): Der Ansatz des kreativen Milieus, in: Zeitschrift für 
Wirtschaftsgeographie, 45, pp. 246-256. 

De la Mothe, J. and Paquet, G. (Eds.) (1998): Local and Regional Systems of Innovation, 
Kluwer Academic Publishers, Boston. 

Doloreux, D. (2002): What we should know about regional systems of innovation, in: 
Technology in Society, 24, pp. 243-263. 



 25 

Enright, M. (2003): Regional Clusters: What We Know and What We Should Know, in: J. 
Bröcker, D. Dohse and R. Soltwedel (Eds.), Innovation Clusters and Interregional 
Competition, Springer-Verlag, Berlin, pp. 99-129. 

Edquist, C. (1997): Systems of Innovation Approaches – Their Emergence and 
Characteristics, in: C. Edquist (Ed.), Systems of Innovation, Pinter, London, pp. 1-35. 

Edquist, C. and Johnson, B. (1997): Institutions and Organizations in Systems of Innovation, 
in: C. Edquist (Ed.), Systems of Innovation, Pinter, London, pp. 41-63. 

Edquist, C. (2001): The Systems of Innovation Approach and Innovation Policy: An account 
of the state of the art, Lead paper presented at the DRUID Conference, June 12-15, 
2001, Aalborg. 

Edquist, C. (2002): Innovation Policy – A Systemic Approach, in: D. Archibugi and B.-A. 
Lundvall (Eds.), The Globalizing Learning Economy, Oxford University Press, Oxford, 
pp. 219-238. 

Edquist, C. (2003): Systems of Innovation – Perspectives and Challenges, TEARI working 
paper no. 7, Centre for Technology, Innovation and Culture, University of Oslo. 

European Commission (2003): 2003 European Innovation Scoreboard: Technical Paper No 3 
Regional innovation performances, European Commission, Brusseles. 

Feldman, M. (1994): The Geography of Innovation, Kluwer Academic Publishers, Boston. 

Feldman, M. (2000): Location and innovation: the new economic geography of innovation, 
spillovers, and agglomeration, in: G. Clark, M. Feldman and M. Gertler (Eds.), The 
Oxford Handbook of Economic Geography, Oxford University Press, Oxford, pp. 373-
394. 

Feldman, M. and Audretsch, D. (1999): Innovation in Cities: Science-based Diversity, 
Specialization and Localized Competition, in: European Economic Review, 43, pp. 409-
429. 

Fischer, M. and Fröhlich, J. (Eds.) (2001): Knowledge, Complexity, and Innovation Systems, 
Springer, Berlin. 

Fischer, M., Fröhlich, J., Gassler, H. and Varga, A. (2001): The Role of Space in the Creation 
of Knowledge in Austria – An Exploratory Spatial Analysis, in: M. Fischer and J. 
Fröhlich (Eds.), Knowledge, Complexity, and Innovation Systems, Springer, Berlin, pp. 
124-145. 

Fornahl, D. and Brenner, T. (Eds.) (2003), Cooperation, Networks and Institutions in 
Regional Innovation Systems, Edward Elgar, Cheltenham. 

Fritsch, M. (2000): Interregional Differences in R&D Activities – An Empirical Investigation, 
in: European Planning Studies, 8, pp. 409-427. 

Fritsch, M. (2003): Does R&D-Cooperation Behaviour Differ between Regions?, in: Industry 
and Innovation, 10, pp. 25-39. 



 26 

Fritsch, M. and Franke, G. (2004): Innovation, regional knowledge spillovers and R&D 
cooperation, in: Research Policy, 33, pp. 245-255. 

Gehrke, B. and Legler, H. (2001): Innovationspotenziale deutscher Regionen im europäischen 
Vergleich, Duncker & Humblot, Berlin. 

Gertler, M. (2001): Tacit Knowledge and the Economic Geography of Context or The 
Undefinable Tacitness of Being (There), Paper presented at the Nelson and Winter 
DRUID Summer Conference, Aalborg, Denmark, 12-15 June 2001. 

Glasmeier, A. (1994): Flexible Districts, Flexible Regions? The Institutional and Cultural 
Limits to Districts in an Era of Globalization and Technological Paradigm Shifts, in: A. 
Amin and N. Thrift (Eds.), Globalization, Institutions, and Regional Development in 
Europe, Oxford University Press, Oxford, pp. 118-146. 

Grote Westrick, D. and Rehfeld, D. (2003): Clusters and cluster policies in regions of 
structural change – comparing three regions in North Rhine-Westphalia, Paper for the 
International Conference on the Regional Studies Association, 12th-15th April 2003, 
Pisa. 

Grabher, G. (1993): The weakness of strong ties: the lock- in of regional development in the 
Ruhr-area, in: G. Grabher (Ed.), The embedded firm: on the socioeconomics of 
industrial networks, T.J. Press, London, pp. 255-278. 

Gregersen, B. and Johnson, B. (1997): Learning Economies, Innovation Systems and 
European Integration, in: Regional Studies, 31, pp. 479-490. 

Hassink, R. (1996): Technology Transfer Agencies and Regional Economic Development, in: 
European Planning Studies, 4, pp. 167-184. 

Hassink, R. and Lagendijk, A. (2001): The dilemmas of interregional institutional learning, 
in: Environment and Planning C, 19, pp. 65-84. 

Hassink, R. and Shin, D.-O. (2003): The restructuring of old industrial areas in Europe and 
Asia: An introduction, Paper submitted to Environment and Planning A. 

Henderson, D. and Thomas, M. (1999): Learning Through Strategy-Making: The RTP in 
Wales, in: K. Morgan and C. Nauwelaers (Eds.), Regional Innovation Strategies. The 
Challenge for Less-Favoured Regions, The Stationery Office and Regional Studies 
Association, London, pp. 80-95. 

Heinze, R., Hilbert, J., Nordhause-Janz, J. and Rehfeld, D. (1998): Industrial clusters and the 
governance of change: lessons from North Rhine-Westphalia (NRW), in: H.-J. Braczyk, 
P. Cooke and M. Heidenreich (Eds.), Regional Innovation Systems, UCL Press, 
London, pp. 263-283. 

Hodgson, G. (1988): Economics and Institutions: a Manifesto for a Modern Institutional 
Economics, Cambridge, Polity Press. 

Hodgson, G. (1999): Economics and Utopia, Routledge, London. 



 27 

Howells, J. (1999): Regional systems of innovation?, in: D. Archibugi, J. Howells and J. 
Michie (Eds.), Innovation Policy in a Global Economy, Cambridge University Press, 
Cambridge, pp. 67-93. 

Howells, J. (2002): Tacit Knowledge, Innovation and Economic Geography, in: Urban 
Studies, 39, pp. 871-884. 

Hudson, R. (1994): Institutional Change, Cultural Transformation, and Economic 
Regeneration: Myths and Realities from Europe’s Old Industrial Areas, in: A. Amin and 
N. Thrift (Eds.), Globalization, Institutions, and Regional Development in Europe, 
Oxford University Press, Oxford, pp. 196-216. 

Isaksen, A. (2001): Building Regional Innovation Systems: Is Endogenous Industrial 
Development Possible in the Global Economy?, in: Canadian Journal of Regional 
Science,1, 101-120. 

Jaffe, A.B., Trajtenberg, M. and Henderson, R. (1993): Geographic Localization of 
Knowledge Spillovers as Evidenced by Patent Citations, in: Quarterly Journal of 
Economics, 79, pp. 577-598. 

Johnson, B. (1992): Institutional Learning, in: B.-A. Lundvall (Ed.), National Systems of 
Innovation. Towards a Theory of Innovation and Interactive Learning, Pinter 
Publishers, London, pp. 23-44. 

Kaufmann. A. and Tödtling, F. (2000): Systems of Innovation in Traditional Industrial 
Regions: The Case of Styria in a Comparative Perspective, in: Regional Studies, 34, pp. 
29-40. 

Keeble, D. and Wilkinson, F. (Eds.) (1999): Special Issue: Regional Networking, Collective 
Learning and Innovation in HighTechnology SMEs in Europe, Regional Studies, 33, 
(Special Issue). 

Keeble, D. and Wilkinson, F. (Eds.) (2000): High-Technology Clusters, Networking and 
Collective Learning in Europe, Ashgate, Aldershot. 

Krugman, P. (1991): Geography and Trade, Leuven University Press, Leuven and The MIT 
Press, Cambridge (Mass.). 

Lagendijk, A. (2000): Learning in Non-core Regions: Towards ‚Intelligent Clusters’; 
Addressing Business and Regional Needs, in: F. Boekema, K. Morgan, S. Bakkers and 
R. Rutten (Eds.), Knowledge, Innovation and Economic Growth, Edward Elgar, 
Cheltenham, pp. 165-191. 

Landabaso, M. and Mouton, B. (2003): Towards a different regional innovation policy: eight 
years of European experience through the European Regional Development Fund 
innovative actions, Draft for publication in Greenwood Publishing, Brussels.  

Lucas, R. (1988): On the mechanics of economic development, in: Journal of Monetary 
Economics, 22, pp. 3-42. 

Lundvall, B.-A. (Ed.) (1992): National Systems of Innovation: Towards a Theory of 
Innovation and Interactive Learning, Pinter, London. 



 28 

Lundvall, B.-A. (2002): Innovation Policy in the Globalizing Learning Economy, in: D. 
Archibugi and B.-A. Lundvall (Eds.), The Globalizing Learning Economy, Oxford 
University Press, Oxford, pp. 273-291. 

Lundvall, B.-A. (2004): Why the new economy is a learning economy, DRUID Working 
Paper No 04-01, Department of Business Studies, Aalborg University, Aalborg. 

Lundvall, B.-A. and Borrás, S. (1999): The globalising learning economy: Implications for 
innovation policy, Office for Official Publications of the European Communities, 
Luxembourg. 

Lundvall, B.-A. and Borrás, S. (2003): Science, technology and innovation policy – old issues 
and new challenges, TEARI working paper no. 22, Centre for Technology, Innovation 
and Culture, University of Oslo. 

Maillat, D., Léchot, G., Lecoq, B. and Pfister, M. (1996): Comparative analysis of the 
structural development of milieux: The example of the watch industry in the Swizz and 
French Jura Arc, Working Paper 96-07, Institut de recherches économiques et 
régionales, Université de Neuchatel, Neuchatel. 

Malerba, F. (2002): Sectoral systems of innovation and production, in: Research Policy, 31, 
pp. 247-264. 

Maskell, P., Eskelinen, H., Hannibalsson, I., Malmberg, A. and Vatne, E. (1998): 
Competitiveness, localised learning and regional development. Specialisation and 
prosperity in small open economies, Routledge, London. 

Maurseth, P. and Verspagen, B. (1998): Knowledge Spillovers in Europe and its 
Consequences for Systems of Innovation, Ecis Working Paper 98.1, Eindhoven Centre 
for Innovation Studies. 

Mayntz, R. (1997): Soziale Dynamik und politische Steuerung, Campus Verlag, Frankfurt.  

Messner, D. (1998): Die Netzwerkgesellschaft (2nd Edition), Schriftenreihe des Deutschen 
Instituts für Entwicklungspolitik, Band 108, Weltforum Verlag, Köln. 

Morgan, K. (2001): The Exaggerated Death of Geography: Localised Learning, Innovation 
and Uneven Development, Paper presented to “The Future of Innovation Studies 
Conference”, The Eindhoven Centre for Innovation Studies, Eindhoven University of 
Technology, 20-23 September 2001. 

Morgan, K. (1997): The Learning Region: Institutions, Innovation and Regional Renewal, in: 
Regional Studies, 31, pp. 491-503. 

Morgan, K. and Henderson, D. (2002): Regions as Laboratories: the Rise of Regional 
Experimentalism in Europe, in: M. Gertler and D. Wolfe (Eds.), Innovation and Social 
Learning. Institutional Adaption in an Era of Technological Chance, Palgrave, 
Basingstoke, pp. 204-226. 

Morgan, K. and Nauwelaers, C. (1999): A Regional Perspective on Innovation: From Theory 
to Strategy, in: K. Morgan and C. Nauwelaers (Eds.), Regional Innovation Strategies. 



 29 

The Challenge for Less-Favoured Regions, The Stationery Office and Regional Studies 
Association, London, pp. 1-18. 

Moulaert, F. and Tödtling, F. (Eds.) (1995): The Geography of Advanced Producer Services 
in Europe, Progress in Planning, 43, (Special Issue). 

Mowery, D. and Nelson, R. (Eds.) (1999): Sources of Industrial Leadership: Studies of Seven 
Industries, Cambridge University Press, Cambridge. 

Mytelka, L. (2000): Local Systems of Innovation in a Globalized World Economy, in: 
Industry and Innovation, 7, pp. 15-32. 

Nauwelaers, C. (2001): Path-Dependency and the Role of Institutions in Cluster Policy 
Generation, in: A. Mariussen (Ed.), Cluster Policies – Cluster Development. A 
contribution to the analysis of the new learning economy, Nordregio Report 2001: 2, pp. 
93-108. 

Nauwelaers, C. and Morgan, K. (1999): The New Wave of Innovation-Oriented Regional 
Policies: Retrospect and Prospects, in: K. Morgan and C. Nauwelaers (Eds.), Regional 
Innovation Strategies. The Challenge for Less-Favoured Regions, The Stationery Office 
and Regional Studies Association, London, pp. 224-238. 

Nauwelaers, C. and Wintjes, R. (2003): Towards a New Paradigma for Innovation Policy?, in: 
B. Asheim, A. Isaksen, C. Nauwelaers and F. Tödtling (Eds.), Regional Innovation 
Policy for Small-Medium Enterprises, Edward Elgar, Cheltenham, pp.193-220. 

Nelson, R. (Ed.) (1993): National Innovation Systems – A Comparative Analysis, Oxford 
University Press, Oxford. 

Niosi, J., Saviotti, P., Bellon, B. and Crow, M. (1993): National Systems of Innovation. In 
Search of a Workable Concept, in: Technology in Society, 15, pp. 207-227. 

Nonaka, I. and Takeuchi, H. (1995): The knowledge-creating company, Oxford University 
Press, Oxford. 

OECD (1999): Managing National Innovation Systems, OECD, Paris. 

Oinas, P. and Malecki, E. (1999): Spatial Innovation Systems, in: E. Malecki and P. Oinas 
(Eds.), Making Connections, Ashgate, Aldershot, pp. 7-33. 

Oinas, P. and Malecki, E. (2002): The evolution of technologies in time and space: from 
national and regional to spatial innovation systems, in: International Regional Science 
Review, 25, pp. 102-131. 

Oughton, C., Landabaso, M. and Morgan, K. (2002): The Regional Innovation Paradox: 
Innovation Policy and Industrial Policy, in: Journal of Technology Transfer, 27, 97-110. 

Paci, R. and Usai, S. (2000): Technological Enclaves and Industrial Districts: An Analysis of 
the Regional Distribution of Innovative Activity in Europe, in: Regional Studies, 34, pp. 
97-114. 

Polanyi, M. (1966): The Tacit Dimension, Routledge, London. 



 30 

Porter, M. (1990): The Competitive Advantage of Nations, Free Press, New York. 

Porter, M. (1998): On Competition, Harvard Business School Press, Boston. 

Ratti, R., Bramanti, A. and Gordon, R. (Eds.) (1997): The Dynamics of Innovative Regions: 
The GREMI Approach, Ashgate, Aldershot. 

Rehfeld, D. (1999): Produktionscluster, Rainer Hampp Verlag, München, Mering. 

Romer, P. (1986): Increasing Returns and Long Run Growth, in: Journal of Political 
Economy, 94, pp. 1002-1037. 

Rosenfeld, S. (2002): Creating Smart Systems. A guide to cluster strategies in less favoured 
regions, European Commission, Brusseles. 

Rosenfeld, S. (2003): Expanding Opportunities: Cluster Strategies That Reach More People 
and More Places, in: European Planning Studies, 11, pp. 359-377.  

Schamp, E. (2001): Reorganisation metropolitaner Wissenssysteme im Spannungsfeld 
zwischen lokalen und nicht- lokalen Anstrengungen, in: Zeitschrift für 
Wirtschaftsgeographie, 45, pp. 231-245. 

Simmie, J. (2003): Innovation and Urban Regions ans National and International Nodes for 
the Transfer and Sharing of Knowledge, in: Regional Studies, 37, pp. 607-620. 

Smith, K. (2000): Innovation as a Systemic Phenomenon: Rethinking the Role of Policy, in: 
Enterprise & Innovation Management Studies, 1, 73-102. 

Steiner, M. (Ed.) (1998), Clusters and Regional Specialisation, Pion, London. 

Sternberg, R. (2000): Innovation Networks and Regional Development – Evidence from the 
European Regional Innovation Survey (ERIS): Theoretical Concepts, Methodological 
Approach, Empirical Basis and Introduction to the Theme Issue, in: European Planning 
Studies, 8, pp. 389-407. 

Storper, M. (1997): The Regional World, The Guilford Press, New York. 

Storper, M. (2002): Institutions of the Learning Economy, in: M. Gertler and D. Wolfe (Eds.), 
Innovation and Social Learning. Institutional Adaption in an Era of Technological 
Chance, Palgrave, Basingstoke, pp. 135-158. 

Swann, P., Prevezer M. and Stout, D. (Eds.) (1998): The Dynamics of Industrial Clustering, 
Oxford University Press, Oxford. 

Thomi, W. and Werner, R. (2001): Regionale Innovationssysteme, in: Zeitschrift für 
Wirtschaftsgeographie, 45, pp. 202-218. 

Tichy, G. (2001): Regionale Kompetenzzyklen – Zur Bedeutung von Produktlebenszyklus- 
und Clusteransätzen im regionalen Kontext, in: Zeitschrift für Wirtschaftsgeographie, 
45, pp. 181-201. 

Tödtling, F. (1990): Räumliche Differenzierung betrieblicher Innovation, Sigma, Berlin. 



 31 

Tödtling, F. (1992): Technological change at the regional level: the role of location, firm 
structure, and strategy, in: Environment and Planning A, 24, pp. 1565-1584. 

Tödtling, F. (1994): The Uneven Landscape of Innovation Poles: Local Embeddedness and 
Global Networks, in: A. Amin and N. Thrift (Eds.), Globalization, Institutions, and 
Regional Development in Europe, Oxford University Press, New York, pp. 68-90. 

Tödtling, F. (2002): Die Region Wien aus einer Innovationssystem-Perspektive, in: J. Schmee 
(Ed.), Dienstleistungsmetropole Wien, Arbeiterkammer Wien, pp. 42-53. 

Tödtling, F. and Kaufmann, A. (1999): Innovation Systems in Regions of Europe – A 
Comparative Perspective, in: European Planning Studies, 7, pp. 699-717. 

Tödtling, F. and Kaufmann, A. (2001): The Role of the Region for Innovation Activities of 
SMEs, in: European Urban and Regional Studies, 8, pp. 203-215. 

Tödtling, F. and Trippl, M. (2004): Like Phoenix from the Ashes? The Renewal of Clusters in 
Old Industrial Regions, Urban Studies, 41, 1159-1179. 

Wolfe, D. (2002): Negotiating Order: Sectoral Policies and Social Learning in Ontario, in: M. 
Gertler and D. Wolfe (Eds.), Innovation and Social Learning. Institutional Adaption in 
an Era of Technological Chance, Palgrave, Basingstoke, pp. 227-250. 

Wößmann, L. (2001): Der Aufstieg und Niedergang von Regionen: Die dynamische 
Markttheorie von Heuß in räumlicher Sicht, in: Jahrbuch für Regionalwissenschaft, 21, 
pp. 65-89. 



Abteilung für Stadt- und Regionalentwicklung
Wirtschaftsuniversität Wien

Abteilungsleiter: o.Univ.Prof. Edward M. Bergman, PhD

Roßauer Lände 23/3
A-1090 Wien, Austria

Tel.: +43-1-31336/4777  Fax: +43-1-31336/705  E-Mail: sre@wu-wien.ac.at
http://www.wu-wien.ac.at/inst/sre


