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Introduction: Regional Innovation Systems 

The concept of' leaming economy' or 'knowledge-based economy' is based on the 
idea that innovation is not viewed appropriately as a linear process, but rather as 
a social and interactive process (Lundvall and Borras 1997). These leaming 
processes are manifested in such phenomena as supply chain relationships, hori
zontally related fmns, the transfer among organisations of people and their skills, 
shared pools of knowledge concerning markets and research. As a consequence, 
the 'Ieaming economy' perspective emphasizes that innovation is a complex 
process that involves the synthesis of different types of knowledge, rather than 
subordinating ail other forms of knowledge to the formai scientific and technical 
knowledge generated by R&D. 

The social and interactive practice of innovation also points to the importance 
of the relationship between the flfm and its environment. The learning economy 
perspective affirms that learning and innovation are 10caJised, not placeless pro
cesses (Storper 1995). Thus, it emphasizes that innovation is a territorially-embed
ded process, based not only on resources that are place~specific but also on social 
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and institutional context (Asheim and lsaksen 2002). Based on this view of innova
tion as a socially and territorially-embedded process, a strong case is made today 
that the regionallevel is growing in importance as a locus for innovation systems 
research (lsaksen 2001). It is argued that the regional level provides important 
conditions for an innovation-based learning economy (Cooke et al 2000; Asheim 
and Isaksen 2002). One important basis for such claims is that competitive advan
tage tends to be localised, in spite of the fact that competition and economic 
activity is becoming increasingly globalised (Porter 1998).ln this sense, geograph
ical proximity, accessibility, agglomeration and the presence of extemalities 
provide a powerful influence on knowledge flows, leaming and innovation; the 
interaction that supports innovation is often played out within a regional arena 
(Howells 1999: 87). Hence, geography plays a fundamental l'ole in the process of 
innovation and leaming, since innovations are in most cases less the product of 
individual firms than ofthe assembled resources, knowledge, and other inputs and 
capabilities that are localised in specific places (Maskell and Malmberg 1999: 28). 

The increased policy and research interest in regional clusters and innovation 
systems reflects the growing significance of the regionallevel, and the importance 
of specific and regional resources, for stimulating the innovation capability and 
competitiveness of fmns. Accordingly, Porter (1990) argues that the enduring 
sources of competitive advantage in a global economy are often extremely local, 
arising from a concentration of highly specialised skills and knowledge, institu
tions, related businesses and 'demanding' customers in a particular region. Porter, 
among others, uses the concept of 'clusters' to describe this phenomenon. The 
most basic defmition of an industry cluster refers to 'geographical concentrations 
of industries that gain performance advantages through co-location' (Doeringer 
and Terkla 1995). Clusters also involve public institutions and organisations, 
including govemment funded educational organisations, and support services, with 
cluster boundaries being defmed by linkages and complementarities across institu
tions, organisations and industries (Porter 1998). 

To sorne extent, the linkage between the ideas of RISs and clusters l'es ides in 
common interpretations of the innovation process as a localised process, where 
fmns seeking to succeed in competition can often fmd many of the resources and 
skil1s necessary within a particular region (or type of region). A core concem of 
both approaches has been to study how regional capabilities enhance firms' 
innovativeness. Such capabilities include not only the general human and physical 
resources of a region, but also the knowledge which is embedded in its industrial 
and institutional structure (Malmberg and Maskell 1997). However, our principal 
interest in this paper is the Regionall.rmovation System (RIS) approach. Therefore, 
we will not elaborate further on the cluster approach. 

According to Cooke et al (2000), an RIS is a geographically defmed, adminis
tratively supported arrangement of innovative networks and institutions, strongly 
interacting to provide innovative inputs to regional fmns on a regular basis. More 
specifically, the RIS approach, following similar work at the national level, has 
contributed to a systemic understanding of innovation processes by paying atten
tion not only to different stages ofevolutionary development but also certain types 
of institutional arrangements. The RIS approach has also developed a strong focus 

NORDIC REGIONAL INNOVATION SYSTEMS 

on organisational fonns and configurations of relationships among organisations 
related to the provision of knowledge, fmance, and other inputs for umovating 
fmns. 

Generally, we can discem two main kinds of studies within the RIS tradition. 
One focuses primarily on industrial structure and relationships amongst fmns. The 
other pays equal attention to both this dimension and that of the supporting institu
tional arrangements and knowledge infrastructures associated with govemment and 
public sector involvement. This second approach, we would argue, is the one most 
properly associated with RIS tradition and research. It is certainly the one most 
consistent with the 'dual perspective' that has been a distinguishing characteristic 
of RIS approaches from the outset. According to one seminal work in this tradi
tion, such a perspective focuses on both (a) the "competence (jurisdiction) capac
ity" of a region -- i.e., its ability "to develop policies and manage ... different 
elements, as weil as financing capacity for strategic investrnents in infrastructures" 
-- and (b) "the region's cultural base, which gives it a certain level of systemic 
potential" (Cooke et al 1997: 489 - 490). 

The main tool that RIS approaches have developed for capturing the jurisdic
tional competence capacity of a region is the concept of 'multi-Ievel govemance', 
with which it is possible to examine, in several related dimensions, the articulation 
and interaction ofmultiple levels ofgovernment and civil society (Cooke 200 1: 36 
- 37). One main advantage ofthis construct is that it captures many ofthe essential 
processes and mechanisms by which, within a given RIS, "flfms in regional clus
ters ... make use of ... global, national, and regional/local resources in llmovation 
processes" (Asheim and Isaksen 2002: 85). However, the concept can be applied 
rather flexibly, and permits the boundaries of a region to be drawn at any one of 
several possible levels ofjurisdiction, accordingto analytical purposes. Depending 
on the level at which administrative boundaries are fixed, it is possible for the 
analysis to arrive at a characterisation of the RIS that cannot necessari1y be gener
alised to ail of its constituent subsystems. Within the 'multi-Ievei' RIS, specific 
fmns and clusters may be at different stages of development, or have particu[ar 
(e.g., sector-specific) patterns of innovation, knowledgè creation, and learning, 
leading them to act on certain geographical levels and not on others. A related 
problem is that the classificatory mode of analysis that predominates in RIS 
literature may not be very well-suited to grasping processes ofevolution - i.e., how 
systems emerge from other systems. 

For these and related reasons, analysing RIS in relation to the 'multi-Ievel 
governance' dimension does not provide a sufficient basis for assessing the territo
rial extent of the fmns, customers, suppliers, support services and institutions that 
are involved in ongoing collaborative relationships and innovative activities within 
a given region. In their studies, Cooke et al (2000) focused on different regions as 
systems coordinating socio-spatial relations, emphasizing the role oflocal institu
tions in regional development. Following this line of inquiry, much subsequent 
empirical research has discussed the significance of innovative networks and their 
spatial relevance (including: Doloreux 2002a; Asheim and Isaksen 2002; Freel 
2002; Edquist et al 2000; Cooke et al 2000). In these studies, a major part of the 
analysis is related to the creation and utilisation of specialised knowledge through 
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different forms of partnership between firms at the locallevel. 
S ince RlSs have evolved through different traj ectories and development, some 

authors have found it important to 'capture the conceptual variety and empirical 
richness' of the RlS idea by developing taxonomies (Cooke et al 1998). Asheim 
and Isaksen (2002), for example, have identified different types ofRlS based on 
the location of knowledge organisations and knowledge flows. Their flfSt type is 
denoted territorially as the 'embedded regional innovation network', in which 
flfffiS base their innovation on localised learning processes stimulated by both 
social and physical proximity. Their second type is denoted as the 'regionally 
networked innovation system', in which firms and organisations share the same 
characteristics as in type l, but the system has a more planned character through 
the strengthening of regional technological infrastructures, i.e. R&D institutes, 
training organisations, research centres and other organisations involved in the 
flfffiS' innovation activities. Their third type, the 'regionalised national system 
innovation system', is more functionally integrated into national or international 
innovation systems, where to a large extent innovation activity takes place in co
operation with actors outside the region. 

ln summary, the RlS literature advances sorne interesting propositions about 
social and institutional conditions within regions and how they shape processes of 
economic development. Although there are elements common to the development 
of many RlS, there are also important differences among them. Thus, the develop
ment ofRlS differs, for example, in the level (and levels) of govemment involve
ment, the origin and character of the industrial base, the nature of government 
intervention and the degree to which the key elements involved are systematically 
related to one another. 

From this standpoint, the pUI-pose of the following sections is to tackle the 
theoretical problems discussed above by applying the RlS concept to a case-study. 
ft emphasizes two aspects of the theoretical framework outlined above: 

the economic and technological dimension, including regional actors and their 
cooperation; and 
the embeddedness of innovation in a regional economy, including elements 
such as the geography of a flfffi'S supply linkages and the importance of 
proximity in such linkages. 

The case chosen to explore this is the region of East Gothia. ft is particularly 
relevant for an exploration ofthis issue for several reasons: East Gothia is one of 
Sweden 's maj or centres for technological growth; its economy is characterised by 
high-tech activities, especially in the Telecommunications and Electronics sectors; 
and East Gothia has recently attempted to fashion a coherent RlS. 

.' 

Methodology 

The objective ofthis research was to studying the innovation activities ofmanufac
turing enterprises in the East Gothia region. In addition, this study also incorpo
rates the results of more recent and ongoing research, aimed at understanding the 
industrial and knowledge infrastructures of the region and its different growth 
poles, together with the processes and practices that have shaped its character and 
its dynamics (see Hommen and Doloreux 2004; Doloreux et al 2003; Edquist et 
al 2002, 2000). The present study was therefore produced by following a multi
step methodology. 

1.	 Profile the regional economy of East Gothia. Data from Statistics Sweden 
were used to profile the industrial structure of the region. For the purpose of 
this study, we used various statistical sources to portray the economic struc
ture of East Gothia. 

2.	 Study the innovation dynamics in the region from the results obtained from 
the East Gothia survey. The survey examined innovation activities and the 
extent and patterns of collaborations only for manufacturing flfffiS. 1 In terms 
of interview design and methods of data collection, a standard empirical 
framework based on a core set of research categories was developed and 
applied to investigate the following topics: 

The extentto which manufacturing enterprises engaged in product innovations 
and collaborations with extemal partners related to such innovations; 
The types of collaborators involved in product innovation; 
The extent to which such collaborations are regional in character: 
The form and content of the collaboration projects, including aspects related 
to patenting and the fmancing of innovation. 

The survey was only directed to manufacturing sectors and was restricted to 
product innovation in manufacturing establishments, i.e~ a single place of work, 
corresponding to the unit operating at a given address. The objective was to collect 
information with regard to product innovation and collaborations carried out in 
pursuit of product innovation. The basic information covered by the survey was: 

basic information on the establishments; 
innovation activities; 
collaborations; 
geographical distribution of collaborators. 

1.	 The service industries were not included in the survey. For our purpose of investigaling 
innovative activity in East Gothia, it was not possible to use data from the Swedish 
Community Innovation Survey [j survey, which provides information on various 
dimensions of innovation at the firm level. The main reason is that the Community 
ln novation Survey II regional data do not match the functionally-defined area under 
investigation, i.e., the East Gothia region . 
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Surveys of manufacturing finns: 

Total population 

Responding finns 

Response rate in % 

Source: East Gothia Survey, 1999, 

TABLE 1 East Gothia Innovation Survey 

East Gollila 

954 

458 

48 

TABLE 2 Sorne Key Indicators on East Gothia 
POpulatIOn (NO 1) -4IT,Jo3 

Including LinkCping 134,039 

Including NorrkCping 122,896 

Unemployment rate (2000) 5 % (Sweden 6 %) 

Labour Force (2000) 190,800 (4.5 % of Sweden) 

Employment structure (2000) 3% 

Agriculture 31 % 

Manufacturing Industry 64 % 

Services 

GDP per capita (index) (2000) Sweden = 100 
East Gothia = 93 

Source: SCB 2001a, 2001b, 

The survey was conducted with the help of computer-aided telephone interviews. 
The research sample consisted of 954 ftrms, of which 458 ftrms took part in the 
study. The overall response rate was 48 % (Table 1). 

Regional Characteristics of the Region 

Regional Profile 

The region of East Gothia is situated in the southeast of Sweden. It forms a sub
region ofthe NUTS œregion, Gstra-Mellansverige. The region, broadly speaking, 
is centrally located in Sweden between Stockholm and Copenhagen. The geo
graphicallocation of East Gothia has meant that the physical infrastructure ofthe 
region is weIl developed. The present transport systems are linked to the national 
transport infrastructures (the E4 national highway and a major rail artery linking 
Stockholm with Southern Sweden and Copenhagen) and the region is accessible 
nationaIly, and to sorne extent internationally, by two regional airports, Linkoping 
and Norrkoping. 

Some key indicators ofpopulation and economic structure are shown in Table 
2. East Gothia is the fifth largest region in Sweden, with a population of 412,363. 

2. The NUTS II is the nomenclature of territorial units developed by Eurostat. 

NORDIC REGIONAL fNNOV ATION SYSTEMS 

TABLE 3 Pereentage Share of Total Ernployrnent by Industl-ial Seetor, 2001 

Three largest Cltles 
Branch of rndustry East Gothia (Stockholm, Malmo, Sweden 

GOteborg) 
Agriculture, forestry and fishing 3 0 2 

Manufacturing, mining and quarrying 20 10 17 

Electricity, water supply, waste disposai 12 5 8 
Construction 4 4 5 

Trade, transport and communication 

Social and personal service activities 

17 

6 

19 

1° 17 

7 
Financial and business activities 10 22 13 
Public administration 4 5 5 

Education and Research and Development 8 9 8 

Health and social work 16 15 17 
Non-speejfied aetjyjtjes 3 0 2 

Source: SCB, 2001 e 

Linkoping and Norrkoping are the two main cities in the region. They are almost 
equal in size and together they account for 62.3 % of East Gothia's population 
Unemployment in 2000 was slightly below the national average. In the same year, 
190,800 persons were employed in East Gothia. The largest share of the working 
population was employed in the service sector, followed by the manufacturing 
sector. Compa.red to Sweden, East Gothia has a smaller proportion of its popula
tion ernployed in services than the Swedish average. The Gross Regional Product 
(GRP) per capita of East Gothia was 7 % below the Swedish average 

The distribution of total employment in East Gothia is rather similar to the 
Swedish national pattern (Table 3). The th.ree sectors that employ the largest 
proportion of the workforce are the same: rnanufacturing/ll1ining, trade, transport 
and communication, and health and social work. Cornpared to the th.ree largest 
cities in Sweden, the East Gothia region has a higher proportion of ll1in
inglmanufacturing, but asmaller proportion ofits population employed in fmancial 
and business services. Overall, the distribution ofempJoyment in East Gothia is not 
substantially different from the general pattern for Sweden, and does not diverge 
sharply from that of the th.ree largest cities in Sweden. 

Activity Clusters in the Region: A Qualitative Overview 

ln terms of conventional sectors ofmanufacturing employment and relative to the 
country as a who le, East Gothia displays a particular specialisation in: paper 
products, basic and fabricated metal; electronics and communications teclmology 
(lCT), ll1edical teclmology; precision and optical instruments; and the aerospace 
industry. 

Concentrations of these activities are rnost marked in Linkoping and the 
adjoining boroughs of Norrkoping, Motala and Finspang. Linkoping is 1l10st 
heavily specialised in electronic equipment and communications teclmology (lCT) 
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and the aerospace industry compared to the other sectors. These two sectors are of 
roughly equal weight in Linkoping's industrial structure, but the latter is older and 

much more highly concentrated. 
Linkoping's specialisation in the aerospace industry is essentially due to the 

presence of SAAB Aerospace, which employed 4,255 persons in 2002. Histori
cally, SAAB Aerospace has exerted astrong influence on the development of'high 
technology' industry in Linkoping - not least through its connection to the found
ing ofLinkoping University, where it has continued to sponsor a nurnber of key 
research programs in engineering and computer science (Jones-Evans and Klofsten 
1997; Feldman 2000). SAAB' s attempt to enter the mainframe computer industry 
during the 1970s led to a build up of specialist expertise in this area at Linkoping 
University and the subsequent decision of the telecommunications firm Ericsson 
to locate key R&D facilities in Linkoping. Ericsson bought SAAB' s mainframe 
company and used its assets to support its work on radio base station controllers 
for mobile telephones, thus creating a basis for growth ofthe telecommunications 
equipment industry in East Gothia and laying a cornerstone of Linkoping's 
Mjardevi Science Park (Feldman 2000). Severallater spin-offs ofSAAB are now 

located in Mjardevi Science Park. 
Electronics and communications technology are also key 'high-tech' sectors 

in Linkoping. The development of this sector was originally driven by large 
enterprises, such as Erisson and Nokia. Recent growth in this sector has been due 
primarily to extremely high firm formation rates, especially in the area of commu
nications technology. The proportion of local start-ups accounts for more than 40 
% ofnew businesses in the Mjardevi Science Park. Another significant factor has 
been the presence of Linkoping University, which has provided an important 
source of highly qualified labour. It has also been a source of new ideas, qualified 
graduates and the start-up of new fmns, for which the university, together with 
other private and public sector actors, has provided a variety of local support 

mechanisms. 
Employment in the leT sectors, especially the telecommunications equipment 

industry, has recently sustained heavy losses as a result ofthe downturn that began 
in 2001. In the Mjardevi Science Park, employment exhibited steady growth 
during the 1990s, reached 'peak' levels in late 2000 or early 2001, and began to 
decline in 200 1 and 2002. Employment losses were most severe in the telecommu
nications equipment industry, and in larger fmns - particularly Ericsson. Most of 
the jobs lost were in manufacturing. Losses appear to have been less dramatic in 
the case ofthe software sector, and also among small and mediurn-sized fmns. In 
the case of Ericsson, the total elimination of an entire product and market focus 
(mobile phone manufacturing) led to massive job losses (numbering about 2,000). 
The consolidation of a market focus on GSM at the former Ericsson Radio Sys
tems (ERS) has, however, actually helped to counteract other job losses resulting 
from global restructuring of the corporation. Ericsson has completely outsourced 
the manufacture ofmobile phones in Linkoping-Mjardevi. It has also reconfigured 
its remaining operation - the former ERS - previously focused on infrastructure 
software for' second generation' radio base station controllers. This operation now 
has an exclusive focus on the GSM market, and it has augmented its capacity to 
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develop 'whole systems' for GSM as a result of the reorganisation of Ericsson. 
Ericsson's reorganisation has not only been a response to the recent crisis in 

the telecommunications markets. It also reflects changing patterns oftechnological 
development in the telecommunications equipment industry. The technological 
convergence ofthe internet and mobile telecommunications has compelled Erics
son to continue expanding its technological competencies - not only through the 
means used earlier, but also through new, vertically disintegrated, relationships 
with licensed manufacturers and independent software developers. Independent 
software developers, to whom an increasing share ofR&D is now outsourced, may 
eventually challenge the dominant role of fmns such as Ericsson, which have 
already begun restructuring their operations to accommodate these new partners. 
This trend towards 'horizontal integration' may also spell geographical dispersion. 
For example, the manufacturing operations that were initially outsourced to a 
contract manufacturer located in Linkoping, Sweden, have now been taken over 
by a Sony-Ericsson facility based in Sophia Antipolis, France. Will software R&D 
eventually follow suit? 

Recently, the transformation of East Gothia's industrial structure towards a 
knowledge intensive economy has been connected primarily with the development 
of the electronics sector in the Linkoping area, especially in telecommunications
related areas. This area displays most ofthe key characteristics of the ideal innova
tion system. Linkoping, and particularly Mjardevi Science Park provides a clear 
example of the 'triple helix' model, which stresses the interaction of university, 
govemment and industry (Klofsten et al 1999). Geographical proximity of these 
actors within the local economy has been of great importance for this success. 

Increasingly, Linkoping's development has been backed by an innovation 
system attuned to both enterprise support and the development of new fmns. 
Recently, the county council, with the co-operation of Linkoping University, has 
led a concerted effort to diversify the local innovation system by founding Berze
lius Science Park in order to promote the development of a medical technology 
cluster centred in Linkoping. In addition, there is now also a wide array of regional 
public and semi-public organisations in East Gothia that provide critical support 
in identifying 'next generation industries' and mobilizing resources for current and 
future regional development in the region.3 

Norrkoping is the only other urban centre in East Gothia with any significant 
concentration in electronics - and, more generally, 'leT' sectors. There, too, 
Ericsson has played a leading role. Linkoping and Norrkoping are not, however, 
the only municipalities in East Gothia, and aerospace, electronics/telecommunica
tions equipment, and medical technology are not its only significant industrial 
sectors. In outlying communities within the region, other sectors are more domi
nant. 

In one such municipality - Finspang - an important technology cluster exists 
that is associated with a high concentration of firms specialised in basic and 

J Until recently, the Innovation support system was mainly oriented towards boosting the 
innovativeness and competitiveness of SMEs, especially - though not exclusively - those 
in ICT industries sllch as electronics, telecommunications equipment and software. 
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fabricated metal products. This agglomeration includes both larger and smaller 
industrial fmns, with the largest of them employing some 2,000 people, while a 
significant proportion of industrial employment is also distributed among much 
smaller frrms. Although the sector is not an R&D intensive one, many of these 
fmns are technologically sophisticated, and some are world leaders in their techno
logical field (Eriksson 2002). A recent study of patenting in East Gothia found that 
Finspâng occupied second place among the three leading centres of patenting 
activity in the region. Out of295 CUITent patents originating in East Gothia, 98 (33 
%) were owned by organisations in Finspâng, as compared to 104 (35 %) in 
Linkoping and 27 (9 %) in Norrkoping (Schild 1999). As the study notes, "This 
is perhaps surprising as Norrkoping is similar in size to Linkoping and the popula
tion of Finspang is less than a fifth of Norrkoping's (ibid.: 75). In any case, its 
fmdings indicate a strong knowledge base and potential for irmovation-based 
economic activity within the Finspang metal working cluster. This has been one 
of the main justifications for establishing an industrial development centre there 
(i.e., the Finspang IUC) to support the renewal and growth ofthis cluster. 

Recently, the county council, together with industrial actors and other part
ners, has sought to promote the development of other 'traditional' sectors and 
technology c1usters, and to do so on a region-wide basis, rather than by targeting 
specific municipalities. The most notable initiative ofthis kind has been the estab
lishment of the Livsmedelscentrum i Link6ping (LCL), which is referred to in 
English as the East Sweden Food Technology Centre. The LCL is based primarily 
at Linkoping University. However, because of its regional reach, it carmot be 
regarded as the hub organisation ofa nascent 'cluster' confmed to one municipal
ity. Instead, it is conceived as a 'networking organisation' that will support the 
development of the food industry throughout East Gothia, generating significant 
benefits for outlying corrununities in the region whose local economies rely strong
ly on this sector. The LCL is intended, on the one hand, to interact with a national 
network of similar centres, and on the other, to draw upon the resources of Linko
ping University (such as its newly established centre for biotechnology research), 
in order to develop the technological and business capabilities of regional fmns. 
To this end, a number of projects targeting SMEs have been initiated (Reed 2000: 
15-16). 

Emergence of a Coherent Innovation System 
at the Regional Level 

During the late 1990s and the first years of the new century, the county council has 
become increasingly active in this field, in which the dominant political actors 
below the national level were formerly individual municipalities. In earlier de
cades, the Municipalities of Linkoping and Norrkoping were the main actors of 
this kind associated with the establishment of university campuses and science 
parks. This pattern persisted into the 1990s, with Finspang Municipality's involve
ment in the establishment ofan Industrial Development Centre (IUC) to serve local 
industry. During the late 1990s, however, the East Gothia County Council has been 
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associated with the establishment of the Berzelius Science Park and, even more 
recently, the regionally oriented East Sweden Food Technology Centre (LCL) in 
Linkoping. 

These developments correspond to a growing regionalisation of industrial 
policy in Sweden, involving a devolution ofcertain formerly national responsibili
ties to the county level - and, at the same time, a consolidation at this level of 
decision-making processes that were formerly based primarily at the municipal or 
locallevel. This regionalisation is partly a consequence of Sweden's accession to 
the European Union during the mid-1990s. Since joining the Union, Sweden has 
had to adjust to the EU's strong focus on regional development. Thus, "In the work 
with the EU structural funds and regional growth agreements, it has been found 
that regional partnerships are considerably important as an irmovative, vitalizing 
force ... [and have] helped mobilize people and organisations that were previously 
not involved" (Ekelund and Halvarsson 2000: 15). 

One of the primary mechanisms for implementing this new policy regime has 
been the recent institution of' growth agreements' (til/vaxtavta/) for defming three
year economic development strategies at the county level. Beginning in the late 
1990s, national legislation has required the county administrations of Sweden to 
draw up these agreements with specified types ofpartner organisations, as a "pre
requisite" for state assistance with regional and local economic development 
activities (Ekelund and Halvarsson 2000: 18). The partners involved in these 
agreements include municipalities, industry and business associations, labour 
organisations, and providers of higher education (e.g. universities) based within 
the county. The agreements coyer related areas of policy-making, for each of 
which there are specific decision-making bodies, usually 'multi-partite' orcorpora
tist in composition. In the case ofEast Gothia, for example, educational and labour 
market policies are now overseen by a council (Kompetensradet) that includes 
among its member organisations not only Linkoping University but also the Coun
ty Labour Board, the County Management Board, and the County Federation of 
Municipalities, as weil as the East Sweden Chamber of Commerce, the Federation 
of Private Enterprises in [East Gothia], and regional branches of the three major 
labour organisations (trade union centrais) in Sweden (Abbes 2001: 53). To the 
extent that education and labour represents an important dimension of an RIS, the 
decisions of this council will have important implications for the future develop
ment of the East Gothia's RIS. 

With the consolidation of regional decision-makipg processes at the county 
level, there has been a concomitant build up of policy capabilities at this level. 
This is due not only to political devolution processes within Sweden but also to 
increased access to EU funding. Thus, the development of East Gothia's current 
'growth agreement' was inforrned by the results ofthe RiTTS-East Sweden Stage 
i Report (Heydebreck et a12000) and its appendix on innovation Support Services 
(Reed 2000). These documents report on a consultancy study of the region that 
was carried out through participation in the EU's RlTTS (Regional Irmovation and 
Technology Transfer Strategy) initiative. RITTS and a parallel initiative, the 
Regional Irmovation Strategy programme, were introduced by the EU in order to 
help regions integrate industrial policy with innovation policy and develop their 



13 DOLOREUX, HOtvltvlEN AND EDQUIST12 

innovation systems so as to increase their absorptive capacity. 
Not surprisingly, the study's recommendations were primarily addressed to 

non-ICT sectors and communities other than the cities ofLinkoping and Norrko
ping. The study's Stage 1 Report identified five main areas for action - company 
networks, internationalisation, management development, entrepreneurship, and 
technology transfer. In ail of these areas, it recommended that existing business 
support organisations and other components of the region's knowledge infrastruc
ture should expand and redirect their operations in order to provide better service 
to non-ICT sectors, fmns based in smaller municipalities and marginalised groups 
in the labour force. Most of these recommendations, moreover, had either direct 
or indirect implications for Linkoping University. On entrepreneurship, for exam
pie, despite the university' s exemplary record of"internationally 'good practice'" 
the report identified deficiencies, such as neglect of "the special needs of women 
owner managers", and recommended that "Entrepreneurship education should be 
offered to women throughout the county ... and to individuals throughout the 
whole county ... " (Heydebreck et al 2000: 10). On technology transfer, the report 
recognised the obvious successes of the university and the science parks, but drew 
attention to "its weakness in addressing the technology transfer needs of the 
regional economy" (ibid: 10). lt recommended that, in addition to increased efforts 
by the university, this weakness should also be addressed by "alternative service 
providers, such as research institutes" (ibid: II). 

The recommendations of the RUTS East Sweden Report were subsequently 
incorporated into the regional growth agreement for East Gothia. The measures 
proposed in this document included, for example, a major expansion of the scope 
of entrepreneurship programmes provided through Linkoping Universitity's 
GROWLINX network (originally focused only on students and employees of the 
university), and the establishment ofnew industrial research institutes, such as the 
newly createdLivsmedelcscentrum i Linkoping (LCL). Such measures were clearly 
intended to broaden the innovation support system in East Gothia so that it would 
serve the entire region. In these respects, the regional growth agreement repre
sented an important turning point, and the institutional beginnings ofwhat may be 
properly called an 'administratively defmed' RIS oflnnovation, which was previ

ously absent in East Gothia. 4 

4.	 However, one central component ofSwedish growth policy is the development of effective 
innovation systems in the regions, which contribute to .international competitiveness with 
the aim of increasing growth. The programme VINN VAXT, for instance, is an example of 
a national strategy which aims at promoting innovative systems and cooperation in regions. 
The program aims at promoting cooperation between companies, research and develop
ment organizations and the political system (the triple helix) within each region, wlth the 
aim of developing dynamic regionaJ innovation systems, which will allow the region to be 
competitive at an international level within specifie areas of growth. 

NORDIC REGIONAL INNOVATION SYSTEMS 

TABLE 4 Composition of the Respondent Firms According to Industrial Sector and Size 

SIze structure 

(number of finns) 
SNI92
code' 

# of 
Finns % 

# of 
employees % 

Avg. # of 
employees 

Micro 
(1-9) 

SmaU 
(10-99) 

Med. 
(100-199) 

large 
(+200) 

15-16 31 6.8 2685 13.2 87 13 13 J 4 
17-19 12 2.6 425 2.1 35 7 3 1 1 
20 36 7.9 251 1.2 7 27 9 0 0 
21 8 1.7 1360 6.7 170 3 3 0 2 
22 53 11.6 594 2.9 Il 42 II 0 0 
23-24 12 2.6 249 1.2 21 8 4 0 0 
25 23 5.0 838 4.1 36 10 Il 2 0 
26 17 37 230 l.l 14 14 3 0 0 
27 8 1.7 1287 63 161 1 2 2 3 
28 115 25.1 2024 10.0 18 71 41 1 2 
29 64 14.0 6315 31.1 99 28 27 3 6 
30-32 27 5.9 3104 153 115 II 12 1 3 
33 17 3.7 214 LI 13 13 4 0 0 
34-35 13 2.8 508 2.4 39 8 2 1 1 
36 21 4.6 193 1.0 9 16 1 0 0 
37 1 0.2 5 0.1 5 1 5 0 0 
Total 458 100.0 20.282 100.0 44 273 151 12 22 
Note: 1. See Appendlx 1 
Source: East Gothia Survey, 1999. 

The Nature oflnnovation Activities and Collaborations 

Here, we focus on innovation activities and collaborations in product irmovation 
on the part of manufacturing enterprises in East Gothia. In the next subsection, we 
review the characteristics ofthe surveyed population ofmanufacturing enterprises 
and provide sorne descriptive statistics on their industrial activities. Then, the 
results on innovation activities and patterns ofcollaboration in the product innova
tion of manufacturing enterprises are presented. 

Characteristics of the Surveyed Manufacturing Firms 

The analysis was run on 485 manufacturing firms, located in the region of East 
Gothia in Sweden, but belonging to different econOl:nic sectors. The summary 
statistics are shown for total manufacturing and also separately for industry sector 
and firm size categories. Table 4 provides information on each of the 16 industry 
sectors grouped according to the SNI 92-code classification (Appendix 1)5 

Regarding the size structure ofrespondent enterprises (Table 4), the shares of 
micro (Jess than 10 employees) and small enterprises (10-99 employees) in the 
population are distinctly higher than for medium (l 00-199) and large enterprises 
(+ 200 employees). On average, an industrial company in the East Gothia survey 

5.	 This number is less than the 21 sectors listed in this classification due to the amalgamation 
of different sectors. 

.' 
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FIGURE 1 Manufacturing Establishments that Had Been Innovative (Establishments Were 
Asked Whether, During the Period 1995-1997, They ... ) 
Source: East Gothia Survey, 1999 

has 44 ernployees. This level is clearly surpassed in the pulp and paper industry 
(average of 170), the basic metal industry (average of 161) and the rnachinery and 
equiprnent industry (average 115), but not in the fumiture industry (average of 9) 
and the wood, straw and plating industry (average of7). Micro-scale enterprises 
with less than 10 employees account for 60 % of the total sample, white the per
centage of the srnall enterprises (between 10-99 ernployees) is 33 %. The size 
structure differences can be expected to have implications conceming both SMEs 
and large enterprises within the wider irmovation system of East Gothia. 

Innovation Type 

Figure 1 and Tables 5 and 6 give a summary of results regarding whether enter
prises engaged in product innovation. Product innovation was defined as the 
developrnent ofa tangible product that is new to the fmn. Of the 458 fmns inter
viewed, 54.1 % reported having been innovative during the period of 1995-1997 

in at least one of the following three senses: 

they had introduced a technologically new good6 on the market;
 
they had worked with a technologically new good that had or had not yet been
 

According to Edquist et al (2000: 41), a product is considered to be technologically new6. 
or improved 'when its technological properties or intended to fields of application have 
been significantly altered'. 

TABLE 5 Propensity for Innovation by Size 

Product -----rro praouct 

innovation innovation 
Number of Share Share 

Size structure establishments # (%) # (%) 

1-9 employees 273 123 450 149 54.6 

10-99 employees 151 95 62.9 56 37.1 

100-199 employees 12 10 833 2 16.7 

200 employees and 22 20 901 2 99 

Total 458 248 543% 210 457% 

Source· East Gothia Survey, 1999 

introduced on the market; or, 
they had developed and delivered a new service product closely related to 
goods innovation. 

Figure 1 demonstrates that, overall, product innovation (new or improved goods) 
is more frequent than process innovation (new or improved product development 
process) and new or improved service. 

How does innovation relate to fmn size? Table 5 presents data on the distribu
tion of innovative fmns by size. The results suggest that there are considerable 
differences between size classes with respect to their irU10vative performance. The 
results show that micro-enterprises are less innovative. Small and medium enter
prises have relatively more product innovators, but the most innovative fmns are 
the large ones. A comparison between the different categories shows that 
innovativeness increases slightly with size of firm. Indeed, a larger percentage of 
fmns with more than 200 employees declared they were more product-process 
innovators than for smaller fmns. 

How is product innovation distributed across sectors? With regard to indus
tries, the most active product innovators are firms belonging to rubber and plastic 
products (SIC25) and furniture industries (SIC36), and the least active are those 
belonging to non-metatlic minerai products (SIC 26). These results are shown in 
Table 6. A key point is that, in terms of innovation performance, ail sectors can be 
irmovative, and finns can successfully sustain innovation processes notwithstand
ing the sector to which they belong. It is important to·note that a high percentage 
of innovating fmns is not only restricted to 'high technology' sectors normally 
identified according to R&D intensity, but is also found in low-tech industries. 

These results appear, to sorne extent, to corroborate the general pattern of 
regional and sectoral innovation activities in Sweden. Doloreux (2002b) conducted 
an analysis on the nature and extent of regional innovation in Sweden based on 
CIS II data and found that innovators are fairly widespread throughout the techno
logical spectrurn, and therefore, the propensity to innovate is rather similar be
tween low-tech, rnedium-Iow tech, medium-high tech and high-tech firms. In 
addition, Sellenthin and Honunen (2002) conducted an analysis based on national 

"
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TABLE 6 Propensity to Innovate by Industl"ial Sectors 
Product No product 

SNI 92-code innovation innovation 

15-16 45.2 54.8 

17-19 50 50.0 

20 47.2 52.8 

21 50 50.0 

22 37.7 623 

Total 

100 
100 

100 

100 

100 

# 
offirms 

31 
12 

36 

8 

53 

, 
TABLE 7 Propensities to Innovate by Size and Industrial Sector Categories 

lndustry b- 17- 23- Jo- 34
Size 16 19 20 21 22 24 25 26 27 28 29 32 33 35 3637 
1-9 empl. 23.1 28.6481 00 33337.570.0 28.6 -- 423 643 636 84.6 12.5 63 -
10-99 empl. 46.266744.4 100 55 100 82667 50 39 89 75 50 100 100 
100-199 empl. 100 100 -- -- -- -- 100 -- 50 100 100 -- -- 100 

200+ empl. 75 100 -- 50 -- -- -- - 100 100 100 100 -- 100 

Source: East Gothia Survey, 1999 

23-24 

25 

26 

27 

28 

583 

78.2 

352 

62.5 

42.6 

4l.7 

218 

648 

37.5 

57.4 

100 

100 

100 

100 

100 

12 

23 

17 

8 

liS 

TABLE 8 Innovation Collaboration 

Partner type 

User-Prodllcer 

Private customers 

Ail establishments 
(Share %) 

6lJ 

29 

30-32 

33 

34-35 

36 

37 

Total 

79.7 

703 

76.4 

46.1 

66.7 

a 
543% 

203 

29.7 

23.6 

53.9 

333 

100 

45.7% 

100 

100 

100 

100 

100 

100 

100% 

64 

27 

17 

13 

21 

1 

458 

1 

1 

Public customers Suppliers of material and components 

Suppliers of machinery and production equipmel1l 

Suppliers of material and components 
Other firms 

Commercial consultancy establishments 
Commercial technical consultants 

Competitors/other producers in the same indllstry 
Science 

29.5 

55.5 

83.2 

168 

416 

34.7 

Source: East Gothia Survey, 1999. Universities or university colleges 35.8 

Research institutes 26.6 

Collaboratine: in e:eneraJ 70.0 
crs II data for Sweden. They found that the two most active sectors in product 
innovation identified in the East Gothia survey - rubber and plastics products 

Source: East Gothia Survey, 1999 

(SrC25) and furniture industries (SrC36) - had high innovation intensity but low 

R&D intensity. 
With respect to innovation differences between different size and industrial 

Regional Collaborations 

categories, there is no totally c1ear and consistent picture. Table 7 reveals that the 
average propensity of firms to introduce one or more product innovations could 
differ across sectors and size. As Table 8 shows, a certain heterogeneity persists 
regarding the level of innovativeness between fmns. For instance, it indicates that 
innovativeness increases with size of fmns. rn sorne sectors, however, smaller 
furns exhibit a higher level of innovativeness than larger furns. According to 
TOdtling and Kaufmann (2001) this heterogeneity regarding innovativeness is 
caused by a mix of different factors such as the technological level of the firms, 
their dependence on the market and the competitive strategies pursued. The survey, 
however, did not ask specifically how these factors could affect the innovation 
activities of the manufacturing fmns in the East Gothia region. 

A key basis for research into RlS is an awareness of the organisations involved in 
the development, diffusion and use of innovation and their relationships with one 
another. For example, the relationships arnong furns' success, strategies for inno
vation and the use of extemal resources, and the localisation patterns of inter
organisational relationships are themes currently being explored in the RlS litera
ture (Cooke et aI2000). It is generally recognised that the innovative performance 
of regions can be irnproved when fmns are encouraged to become better innova
tors by interacting with both various kinds ofsupport organisations and other flTills 
within their region (Lawton-Smith 2000). In the attempt to establish the extent to 
which network linkages existed among fmns, and between them and public organi
sations, fmns were asked ifthey had collaborated with any external partners during 
the development process. Overall, 70 % of the fmns declared having collabora
tions with at least one partner during the innovation process. Three main observa
tions can be derived from this question, as shown in Tables 8 and 9: 
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TABLE 9 Innovation Collaboration, by Size and Industry Categories 

Innovative Of which collaborating 

# of firms Share % # of firms	 Share % 

248 54.3 173 70.0East Gothia 

n= 458 

By Size
 
79 63.7
Micro enterprises 123 45 

1-9 empL, n= 273 

Small enrerprises 95 62.9 69 72.6 

10-99 empL, n= 151 
8 80Medium enterprises 10 833
 

100-199 eropL, n= 12
 

Large enterprises 20 90.1 18 90
 

200+ empL, n= 22
 

By industl-y category
 
9 643
15-16 n=40 14	 35
 

40 4 637
17-19 n= 15 6
 

20 n= 48 17 35.4 8 47.1
 

21 n=9 4 44.4 4 1000
 

23 9 45.0
22 n= 87 20
 

23-24 n= 14 6 42.9 5 833
 

25 n=32 [8 563 [4 778
 

26 n= 28 6 21.4 5 833
 

50 5 100027 n= 10 5 

28 n= 173 49	 283 32 653
 

515 40 78.4
29 n= 99 51
 
50 16 842
30-32 n= 38 19
 
50 9 692
33 n= 26 13 

34-35 n= 23 6 26.1 4 66.7
 

56 9 64.3
36 n= 25 14
 

37 n=2 0 0
 0 

Source: East Gothia Survey, 1999. 

Collaboration is important for product innovation. 1nnovators place great 
value on establishing co-operative relations with fmns and research organisa
tions as a means of supplementing and complementing internai resources. 
Collaborations and the use of external partners are shown to be significant 
predictors of whether or not a company is innovative. 
Second, user-producer interaction is at the core of the interactive learning 
occurring in processes of product innovation in the East Gothia region. Both 
customers and input suppliers are the.two most frequent types ofcollaboration 
partners in product innovations in the region. Public research organisations 
were less frequently used compared to private actors. 
Third, against this general background, differences depending on fmn size 
classes and industry branches are significant. Small innovative manufacturing 

.
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TABLE 10 Innovative Establishments with at Least One Collaboration Partner 

Number Yes (%) No(%) 

Collaborations with at [east one partner 

in East Gothia 173 51.4 48.5 
Most important partner or not in selected innovation 

effort is located in East Gothia 161 25.5 74.5 
Ofwhich local collaboralOrs are: 41 100.0 
Suppliers of material and components. 15 36.6 
Private customers II 26.8 
Suppliers of machinery and production eguipment 6 14.6 

Competitors/other producers in the same industry 3 7.3 
Commercial consultancy establishments o 
Commercial technical consultants o 
Universities or university colleges o 
Research institutes o 
Public customers Suppliers of material and components o 

Source: East Gothia Survey, 1999. 

firrns tend to be less engaged in innovation collaborations than large fmns. 
With respect to industry branches, the results underline the rather large differ
ences in the pattern of extemal collaborations and the relative importance of 
collaborations in low and mediwn-technology sectors - for example, manufac
ture of pulp, paper and paper products (SNI 21), manufacture of other non
metallic mineraI products (SNI 26) and manufacture of basic metals (SNI27). 

The perspective that interaction fosters innovation also emphasizes the impor
tance of clusters and geographical proximity for knowledge development and 
exchange, critical to the production of innovation and regional growth (Maskell 
and Malmberg 1999; Asheim and Isaksen 1997). At the heart of the RIS perspec
tive is the importance ofspatial proximity in innovative collaborations - in particu
lar, proximity between fmns and organisations comprising the knowledge infra
structure. 1t is therefore reasonable to ask whether innovative firrns make use of 
local knowledge sources in the East Gothia region. Evidence from the survey 
provides sorne general indication of the relative importance of local linkages and 
clusters. Firms were asked whether or not they had collaborated with at least one 
partner in East Gothia and also to identify the geogrâphicallocation of the most 
important partner in their single most important product innovation project. 

Table 10 shows that more than half the innovating manufacturing establish
ments had collaborated with at least one extemal partner located within the region 
of East Gothia. With regard to their most important product innovation partners, 
however, the percentage was far lower, and only one fourth of the innovating 
manufacturing establishments had their most important collaborators in the region. 
Among the most important local partners, suppliers of material and components 
ranked ftrst, private customers ranked second, and suppliers of equipment ranked 
third. Universities and research institutes seem not to have a notable relevance in 
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the innovation process of the fmns. 
The results reported in Table 10 should, however, be interpreted with sorne 

caution - particularly with regard to the raIe of universities and other research 
organisations. 7 Earlier, we drew attention to the role played by Linkoping Univer
sity in generating high-technology start-up fmns and helping them grow. More
over, it should be recalled from the socio-economic profile of the region provided 
earlier in the paper that the dominant 'high tech' manufacmring sectors in East 
Gothia are aerospace and telecommunications equipment, both ofwhich are highly 
concentrated and dominated by very large fmns. Such firms, which have large 
internai R&D resources, are more likely to collaborate directly with universities 
and research institutes in product development. However, these fmns are few in 
number. Moreover, even for large frrms, collaboration with research organisations 
is far more Iikely to take more indirect forms, such as the participation of firm
sponsored Ph.D. students in university-based research, joint participation in EU 
research programs, and so forth. Software was also identified as one of the domi
nant 'high technology' sectors in East Gothia, but this sector, although it is less 
concentrated and has a higher population of intermediate and smaller-sized firms 
that might be more likely to collaborate with universities and research institutes, 
is not classified as a manufacturing sector. Other important manufacturing indus
tries in East Gothia are, for the most part, not 'science-based', and are therefore 
more likely to collaborate with suppliers or customers, rather than research organi

sations. 

Conclusion 

The main objective of this article has been to present the innovation activity in 
East Gothia, and to examine in particular the characteristics ofproduct innovation 
in manufacturing industries. The fmdings were based on empirical evidence from 
a survey focusing on manufacturing fmns, including their activities and collabora
tions. After developing an overview of the region and its industrial structure, we 
presented an account ofproduct innovation among manufacturing fmns. [n particu
lar, we examined the innovation and networking activities ofmanufacturing ftrms 
and the way in which regional assets and expertise are being used in their innova
tion processes. According to our results, many fmns actually undertake innovation 

Our survey data probably underestimate the linkages to Linkôping University and other 7. 
research centres in East Gothia in the firms' innovation process. We know, however, from 
the survey that firms do collaborate witll'universities in general (more than 35 % offlrms 
declared maintaining links with universities in the innovation process). The fact that none 
of the firms have declared the university as one of the most important collaborators in the 
innovation process does not mean that the university itself does not have a role to play in 
the innovation process of the firms and the region. We know from other sources that 
Linkoping University is actively involved in the innovation process offirms by such means 
as technology transfer, patenting, creating spin-offs and exchanging scientists and 
researchers. This information, however, is not possible to obtain from the present survey 
since the relevant question in the survey was to aimed at identifying the main collaborators 
in the innovation process. 

activities. There is strong evidence of co-operation and collaborations formed to 
achieve praduct innovation. Ofthese, user-producer collaborations are the domi
nant type of relationships. 

We also noted the existence of sorne localised leaming patterns. Contrary to 
what was expected, spatial clustering was present because of the co-location of 
ftrms undertaking similar activities, but only half of the innovating fmns reported 
collaborating with local partners in the innovation process. [t appears that the 
'local milieu effect' has not had a direct impact on many fmns. Among the roughly 
50 % of fmns that depend more on their local milieu, the reported collaborations 
were mainly with suppliers and customers. None of the innovating firms declared 
collaborating with local research organisations. However, this evidence should not 
be interpreted as indicating that these and other key components ofthe 'knowledge 
infrastructure' in East Gothia are unimportant for innovation - particularly in light 
of the important role that Linkoping University and the science parks have played 
in supporting the development of 'high technology' industries in the region. 

We also identified the institutional and political changes in the governance 
structure, showing that in recent years the county council and administration, 
together with a series of new decision-making bodies at the regionallevel, have 
assumed increasing importance as political actors in the RlS. Municipal govern
ments, which were previously the most important actors of this type, have been 
incorporated into a new county-wide govemance structure as a result of recent 
political changes in Sweden. These developments have important implications for 
the subsequent evolution of the East Gothia RlS. First, they both enable and 
require analysts to employ an 'administrative' definition of the RlS in studying its 
further development. Second, these changes have been accompanied by a clear 
shift in the direction of industrial and innovation policy. 

The results ofthis study cali into question the usefulness of the RlS approach 
to analysing knowledge creation and innovation, especially where its policy 
applications are concemed. As noted in the Introduction, the classificatory mode 
of analysis that predominates in the RlS Iiterature may not be very weil suited to 
grasping processes of evolution. This literature typically focuses on two main 
dimensions: thejurisdictional "competence capacity" ofa region and its industrial 
"cultural base". At the same time, it emphasizes the importance of institutions 
and, by implication, policy - in regional development. It therefore risks assuming 
systemic coherence and continuity where Iittle or none might actually exist - either 
within each of the two dimensions or between them. As the case of East Gothia 
shows, these two dimensions do not necessarily develop in tandem, or even in 
complementary (much less the same) directions. Although this particular region 
has exhibited a strong innovation profile over an extended period of time, the 
emergence of an administrative RIS in East Gothia is a very late development, 
associated with policy initiatives that are not strongly rooted in the "cultural base" 
of innovative industries within the region. Partly because they do not take such 
discontinuities into adequate account, it is difficult to situate the region of East 
Gothia within any of the major taxonomies developed in relation to RlS. 

The research reveals the great deal of internai variation within the East Gothia 
RlS, which can only be captured through a detailed examination of its various 

<' 
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components and their relations to one another. The East Gothia RIS is obviously 
better developed in sorne places than in others. These observations should not be 
construed as indicating that there is no relationship between the regionally embed
ded institutional structure and the combined forms ofknowledge acquisition used 
by the fmns for innovation within the region. ln fact, several different systems of 
innovation appear to co-exist within the RIS. To better understand the functioning 
of the institutions that underpin the East Gothia RIS, it may be more fruitful to 
analyse them from a more local perspective than from a more aggregate perspec
tive - i.e., that of the entire region.In this respect, our results call into question the 
appropriate level at which to apply the RIS approach in analysing knowledge 
creation and innovation activity. 

Final/y, the research reported in this article provides indicative findings that 
point towards new direction for further research. It will be interesting to evaluate 
_ and compare - the general and specific impacts of the different growth poles in 
the perfonnance of the region. One possible way to achieve a better understanding 
of these mechanisms would be to investigate how different micro-systems of 
innovation in East Gothia - e.g., the SAAB and Ericsson industrial complexes in 
Linkoping, Linkoping University, the start-up firms in the Mjardevi Science Park, 
and other components of the industrial and knowledge infrastructure based in other 
municipalities - relate to the RIS as a who le. ln particular, it will be interesting to 
find out whether and how the relations among these subsystems can expia in the 
type of system we fmd in East Gothia. A key issue for further research is the extent 
to which these various subsystems actually belong to one and the same regional 

system of innovation. 
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Appendix 1 

SNI92-cocte	 Industry categories 
15-16	 Manufacture of tOOO products, beverages and tobacco 

17-19	 Manufacture of textiles, wearing apparel; dressing and dying of nu, tanning 
and dressing of leather; manufacture of luggage, handbags, sadlery, harness 
and footwear 

20	 Manufacture of wood and products of wood and cork, except fumiture; man
ufacture of articles of straw and plaiting materials 
Manufacture of pulp, paper and paper products 21
 
Publishing, printing and reproduction ofrecorded media
 22 
Manufacture of coke, refined petroleum products and nuclear fuel, chemicals23-24 
and chemical products
 
Manufacture of rubber and plastic products
 25
 
Manufacture of other non-metallic minerai products
 26
 
Manufacture of basic metals
 27 
Manufacture of fabricated metal products, except machinery and equipment 28
 
Manufacture of machinery and equipment not elsewhere classify
 29 
Manufacture of office machinery computers, electrical machinery and appara30-32 
tus not elsewhere classified, radio, television and communication equipment 
and apparatus 

33 Manufacture of medical, precision and optical instruments, watches and 
c10cks 

34-35 Manufacture of motor vehicles, trailers and semi-trailers, other transport 
eqUlpment 

36 Manufacture of fumiture; manufacture not elsewhere c1assified 

37	 Recycling 




