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Lopultakin tämä työ on valmis. Muut tutkimusprojektini ovat vuosien aikana 
vieneet suurelta osin sekä aikani että energiani, joten olen erittäin tyytyväinen 
kirjoittaessani näitä sanoja. Vaikka olen työskennellyt tutkijana jo pitkään, olen 
silti huomannut oppineeni paljon uutta väitöskirjaa tehdessäni. Osa tästä on tie-
tysti seurausta omista väitöskirjaan liittyvistä toimistani, mutta varmastikin suu-
rin osa oppimisesta on seurausta keskusteluista toisten tutkijoiden kanssa usein 
muun tutkimustyön yhteydessä. Siksipä nyt onkin luontevaa pysähtyä ajattele-
maan kaikkia niitä tärkeitä ihmisiä, jotka ovat vuosien varrella eri tavoin autta-
neet minua eteenpäin, kannustaneet minua työssäni ja tarjonneet aina välillä 
myös muuta ajateltavaa. 

Ensinnäkin kiitän professori (emeritus) Lauri Hautamäkeä siitä, että ylipään-
sä aloin tähän työhön. Hän ensimmäisenä tarjosi minulle mahdollisuuden työs-
kennellä Suomen Akatemian rahoittamassa tutkimushankkeessa, jolloin tämän 
työn ensimmäiset suuntaviivat alkoivat hahmottua. Myöhemmin hän on ohjaa-
janani ollut ensiarvoisen tärkeä kannustaja. Lasse on ollut korvaamaton myös 
esimerkiksi työni rakenteen ja luettavuuden kehittäjänä sekä johtopäätösten spar-
raajana. 

In my early career as a researcher, Professor Gerd Schienstock (University of 
Tampere) provided me a remarkable opportunity to participate in the project 
“Regional Innovation Systems: Designing for the Future”, which was funded 
under the Third Framework Programme of the European Union. I had then just 
started to plan my dissertation on the basis of an approach that was further 
developed in the project. Thus the research project came along at an exactly right 
time, and it has in many ways had an impact on all my thinking also later on. 
After finishing the project, I have participated in many research projects in close 
co-operation with him, for which I am thankful. 

The mentioned project was led by the most well-known and recognized 
author of the regional innovation systems approach, Professor Philip Cooke 
(University of Wales, Cardiff). Over the years I have had the privilege of leading 
with him many fruitful discussions, for which chance I am deeply grateful to 
him. 

My warm thanks go to both Professor Anders Malmberg (Uppsala 
University) and Professor Hannu Tervo (University of Jyväskylä) for their 
efforts as my manuscript reviewers. As I was reading their statements, I was 
moved because, despite giving deserved criticism which I attempted to take into 
account in my work to the best of my abilities; I feel that they also provided the 
kind of encouragement that researchers always welcome from their seniors. 

I also want to take the opportunity to thank my opponent, Professori Jeremy 
Howells (University of Manchester), for taking up the task in spite of his busy 
timetable. I sincerely hope that it will be a rewarding one. 
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Professori Markku Sotaraudan merkitystä on vaikea määritellä, koska en voi 
edes kuvitella omaa tutkijanuraani ilman Markun ystävyyttä ja vaikutusta työhö-
ni. Suurkiitos hauskasta ja tuloksekkaasta yhteistyöstä monissa yhteisissä hank-
keissa ja julkaisuissa! 

Jokapäiväisessä työyhteisössäni on niin lukuisa joukko minulle tärkeitä ihmi-
siä, että voin tässä mainita ainoastaan muutamia. Olen iloinen siitä, että voin 
työskennellä Tampereen yliopiston Työelämän tutkimuskeskuksessa ja osana 
Tieteen, teknologian ja innovaatiotutkimuksen ryhmää. Näissä kahdessa, osin 
sisäkkäisessä työyhteisössä oleva voi nauttia sekä inspiroivasta tutkimusympäris-
töstä että muusta nuorekkaan iloisesta kanssakäymisestä. Näiden kahden yksikön 
johtajille Tuula Heiskaselle ja Erkki Kaukoselle esitän kiitokseni kannustuksesta 
ja luottamuksesta.  

Aiemmista ja nykyisistä työtovereistani ja ystävistäni haluan kiitoksin muis-
taa varsinkin Riikka Ahmaniemeä, Jaana Hanhonen-Heleniusta, Marja Hyypiää, 
Anu Järvensivua, Jari Kolehmaista, Pasi Koskea, Liisa Marttilaa, Mika Niemistä, 
Tatu Piiraista, Nina Suvista, Mari Tiaista sekä Pasi Tulkkia. Erityiskiitokset työn 
kielenhuollosta kuuluvat Marjukka Virkajärvelle, joka joutui tähän kiireiseen 
työhön keskellä kesälomaansa. Alueellisen kehittämisen tutkimusyksiköstä Sen-
testä haluan kiittää Minna Virtasta, joka on hoitanut monia väitöstilaisuuteenkin 
liittyviä järjestelyjä puolestani. Väitöskirjan viimeistelystä ja taitosta kiitokset 
kuuluvat Elina Narkiniemelle ja Miia Palokankaalle Tutkimustie Oy:stä. 

Väitöstyötäni ovat sen eri vaiheissa rahoituksellaan tukeneet useat eri tahot. 
Näitä ovat Koneen säätiö, Jenny ja Antti Wihurin rahasto sekä Tampereen yli-
opiston tukisäätiö. Tekesin rahoittamassa tutkimusprojektissa “Verkostot, inno-
vaatioympäristöt ja alueet” kerättiin tämän väitöskirjan empiirinen aineisto. 
Suomen Akatemian LIIKE-ohjelman rahoittaman vuoden aikana saatoin keskit-
tyä tämän aineiston analysointiin väitöksen näkökulmasta. Kuluvana vuonna 
Tieteen, teknologian ja innovaatiotutkimuksen ryhmän rahoitus on ollut tukena-
ni. 

Kuten niin monia asioita viime aikoina, olen tätä esipuhettakin kirjoittanut 
Oton ollessa päiväunilla. Ne kuulostavat päättyvän aivan hetken kuluttua, joten 
saan taas pian viihtyä hänen pulppuilevan iloisessa seurassaan. Muutaman tunnin 
kuluttua Nina palaa töistä kotiin helpottuneena siitä, että koko tämä väitöskirjaa-
ni liittynyt pitkä prosessi on tulossa päätökseensä. Itse olen onnellinen siitä, että 
hän on jaksanut ymmärtää tätä vuosia työn ohessa jatkunutta pakerrusta. Suurin 
kiitokseni kuuluukin hänelle monenlaisesta avusta ja kaikesta yhteisestä!  
 
Tampereella Ryydynpohjassa 19. heinäkuuta 2006 
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Yritysten innovaatiotoiminnan merkitys talouden kehitykselle on kiistaton. Sen 
sijaan käsitykset tämän innovaatiotoiminnan luonteesta ja reunaehdoista ovat 
merkittäviä tutkimuskohteita. Erilaiset aluekehitysteoriat ovat tarkastelleet näitä 
kysymyksiä spatiaalisista lähtökohdista muutamia vuosikymmeniä. Tosin näiden 
teorioiden ja lähestymistapojen juuret ovat huomattavasti vanhemmissa havain-
noissa, jotka käsittelevät esimerkiksi taloudellisen toiminnan maantieteellistä 
keskittymistä ja sen merkitystä tai organisaatioiden välisen vuorovaikutuksen 
luonnetta ja spatiaalisia vaikutuksia. Tässä tutkimuksessa kohteena ja ana-
lyysikehikkona on yksi nykyisin vaikuttavista innovaatiotoiminnan ja alueellisen 
kehityksen suhteita tarkastelevista lähestymistavoista, niin sanottu alueellisen 
innovaatiojärjestelmän malli. Malli lasketaan usein myös yhdeksi laajemman 
innovaatiojärjestelmätutkimuksen näkökulmista kansallisen, teknologisen tai 
toimialoittaisen näkökulman rinnalla. Näiden mallien merkitys myös käytännön 
politiikkatoimien perustana on ollut viimeisen kymmenen vuoden aikana suuri 
eri maissa ympäri maailmaa. 

Alueellisen innovaatiojärjestelmän mallin ytimessä on oletus, että innovaatio-
toiminnassa on kyse vuorovaikutteisesta oppimisesta, johon ympäröivä yhteis-
kunnallinen viitekehys vaikuttaa monin tavoin, eikä innovaatiotoimintaa voida 
siten ymmärtää tuntematta monia rakenteellisia ja institutionaalisia tekijöitä. 
Yleisesti innovaatiojärjestelmän voidaan määritellä muodostuvan toimijoista, 
näiden välisistä suhteista sekä taloudellisesti käyttökelpoisen tiedon tuottami-
seen, leviämiseen ja hyödyntämiseen liittyvistä prosesseista. Alueellisesta näkö-
kulmasta korostetaan yleensä yhdistävän tai läheisen maantieteellisen sijainnin 
tuottamia etuja näissä prosesseissa (esimerkiksi teknologiset ylivuodot, erikois-
tuneet resurssit ja instituutiot). Samoin korostetaan hiljaisen tiedon paikallistu-
nutta luonnetta ja sen siirtämisen ongelmallisuutta vastakohtana esimerkiksi 
koodatun informaation usein suhteellisen helpolle ja edulliselle siirtämiselle 
maasta toiseen. 

Yhtenä tutkimuksen lähtökohdista on näkemys, että tyypillinen alueellisen 
innovaatiojärjestelmätutkimuksen metodologinen lähestymistapa on painottunut 
liiaksi ylhäältä alas -näkökulmaan. Eri maissa ja eri alueilla toteutettavien tutki-
musten välisen vertailun ja tutkimustiedon kumuloitumisen edistämiseksi tarvi-
taan myös alhaalta ylös -tyyppistä metodologiaa soveltavia tutkimuksia. Tähän 
tässä esiteltävä tutkimus pyrkii: se kehittää em. lähestymistavan perustalta viite-
kehystä, joka yritystasolla ottaa huomioon keskeisiä innovaatiotoimintaan ja sen 
spatiaalisiin sidoksiin liittyviä tekijöitä. Erityisen merkittävänä nähdään innovaa-
tiotoimintaan liittyvä yritysten ulkoinen vuorovaikutus verkostomuotoisina yhte-
yksinä toisiin yrityksiin ja muihin organisaatioihin sekä tällaisen vuorovaikutuk-
sen mahdollinen kasautuminen aluetasolla. 

Empiirisesti tutkimus rakentuu kahden toisiinsa liitoksissa olevan yritystasoi-
sen tutkimusaineiston pohjalle. Toinen näistä aineistoista rakentuu 360 yrityksen 
ja toimipaikan palauttamasta kyselystä ja toinen 37 yritysjohtajan haastatteluista. 
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Kohteena olevat yritykset edustavat teollisuutta ja yrityspalvelualoja ja sijaitse-
vat Pirkanmaalla ja Keski-Suomessa. Kvantitatiivisen ja kvalitatiivisen aineiston 
ja analyysin yhdistäminen tekee mahdolliseksi metodisen triangulaation, jolla 
pyritään varmistamaan tulosten monipuolisuus ja luotettavuus. 

Rakennetun viitekehyksen lisäksi tutkimus tuottaa empiiristä tietoa suoma-
laisten yritysten innovaatiotoiminnasta ja sen alueellisista, kansallisista ja kan-
sainvälisistä kytkennöistä. Tutkimus päätyy muun muassa toteamaan, että varsi-
naisia aluetasolla rakentuvia laajoja innovaatiotoimintaan liittyviä yritysten väli-
siä systeemisiä kokonaisuuksia ei voida havaita. Tältä pohjalta esitetään johto-
päätöksenä, että kyse on enemmänkin useilla tasoilla rakentuvista spatiaalisista 
innovaatiojärjestelmistä tai -ympäristöistä. Toisaalta tutkimus tuo esiin innovaa-
tiotoiminnan monenlaiset merkittävät kytkennät aluetasolla, jotka perustuvat 
muun muassa alueellisiin työmarkkinoihin sekä yliopistoihin ja muuhun tiede- ja 
teknologiainfrastruktuuriin alueilla. 

Tutkimuksen pohjalta esitetään teoreettis-käsitteellisiä ja metodologisia tar-
peita ja mahdollisuuksia alueellisen innovaatiojärjestelmämallin kehittämiseksi. 
Lopuksi tutkimuksessa esitetään normatiivisesti kolme erityyppistä alueellista 
innovaatioympäristöä, joiden piirteitä tutkimuksessa empiiriseen aineistoon pe-
rustuen havaittiin. 
 
 
����������: innovaatio, innovaatiotoiminta, yritys, innovaatiojärjestelmä, 
verkosto, alue, spatiaalinen, aluekehitys, tietointensiivinen talous 
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The significance of innovation for economic development is very little debated 
today. Instead, debated are the characteristics and preconditions of innovation. In 
regional studies and regional science, several approaches and theories have 
evolved in the last decades to explore the spatial dimension of industrial 
innovation activities. These approaches, however, have their origins in much 
older observations dealing with, for example, geographical agglomeration of 
production and its effects or inter-organizational interaction and its dynamics in 
space. Serving as the subject and frame of analysis in the study, the regional 
innovation system (RIS) approach represents the present theorization on 
relationships between industrial innovation and regional development. This 
approach is often counted as one of the variants in the innovation system family, 
together with national, sector and technological variants. It is noteworthy that 
these models have had a remarkable impact on policy-making all over the world 
in the last ten years, underscoring also their social attractiveness. 

A core assumption in the regional innovation system approach is that 
innovation activities are based on interactive learning and are thus socially 
embedded processes which cannot be understood without taking into account 
their institutional and cultural contexts. A broad definition of an innovation 
system formulates that an innovation system is formed by actors, relationships 
and processes related to producing, distributing and using economically useful 
knowledge. From the regional perspective, it is usual to emphasize those 
advantages for innovation processes that are caused by co-localization or close 
geographical proximity among actors (e.g. technological spillovers, specialized 
resources and institutions). Those characteristics of tacit knowledge are also 
emphasized that make it highly localized and “sticky” contrary to codified 
information that may be relatively easy and cheap to transmit to another part of 
the globe by exploiting communication technologies, for example.  

One of the points of departure in this study was an assumption that a study 
conducted in the RIS fashion typically follows a top–down methodology, 
although also studies from the bottom-up perspective are needed in order to 
facilitate comparisons between different empirical studies and to ensure an 
effective cumulation of research knowledge. This is where the study aims to 
make its mark: based on the RIS approach, it pursues to develop a framework 
that takes into account firm-level core determinants of innovation activities and 
its spatial ties. Here firms’ external interaction related to innovation as network-
type linkages to other firms and organizations as well as its potential 
concentration on the regional level are considered to be of particular interest. 

Empirically the study is based on two connected firm-level data-sets, one of 
which consists of a survey with 360 respondent firms and business units and the 
other of 35 firms based on 38 executive interviews. These firms represent 
manufacturing and business services industries and they are located in Tampere 
and Jyväskylä Regions in Finland. The regions, on the one hand, are comprised 
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of institutionally fairly rich innovation environments but, on the other hand, 
include also some less-favoured sub-regions. Concerning the analysis of the 
study, a combination of the two data-sets enables methodical triangulation which 
aims at securing both the diversity and the reliability of the outcomes. 

In addition to the constructed framework, the study results in empirical 
information on the Finnish firms’ innovation activities and their regional, 
national and international linkages. The outcomes show, among other things, that 
there are no particular innovation-related systemic inter-firm entities formed at 
the regional level. Based on this, the conclusion is that innovation systems, or 
environments, are spatially multi-level. On the other hand, the study brings 
forward many of those regional-level ties and linkages that are important for 
innovation activities, such as regional labour markets, universities and other 
science and technology infrastructure in the regions. 

Based on the study, many prospects are pointed out and discussed to 
contribute to the theoretical and methodological advance of the regional 
innovation system approach. Finally, originating from the empirical 
observations, three normative models of distinctive regional innovation 
environments are presented. 
 
 
����� �!�: innovation, innovation activity, innovation system, firm, network, 
region, spatial, regional development, knowledge economy 
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1. FIRMS AND INNOVATIONS IN A 
SPATIAL PERSPECTIVE 

1.1. Why, where from and whither? 

In recent years, a general consensus has been attained in the debate on 
innovation-based regional development that interaction in innovation activities 
among firms and between firms and other relevant organizations continues to 
grow in importance with industrial performance and renewal (e.g. Cooke 1998, 
Maskell & Malmberg 1999a, Sternberg 2000). According to a widely shared 
opinion among a number of scholars, this increasing interaction – including both 
co-operation and competition – is augmented by proximity. Many of these 
scholars seem to support the notion that it is especially geographical proximity 
that matters. Theories and approaches such as the regional innovation system 
approach, the innovative milieu concept, or new industrial spaces approach, have 
provided a rich theoretical soil to build on. And yet, there is a need for empirical 
data and analysis to accumulate a sound knowledge base for building a 
theoretical understanding of the regional dynamics of “the knowledge economy”. 
It can be argued that empirically research on these themes is based on relatively 
few studies and evidence covering yet only few case regions. Cooke (2004, 
Introduction), however, states that there are already numerous empirical studies 
that follow the track of the regional innovation system approach. Although this 
seems to be the case, the majority of these studies represent a “top-down” 
approach seen insufficient alone as proposed in this study, due to, for example, 
their tendency to take “a region” for granted for its firms’ primary innovation 
environment (see e.g. MacKinnon et al. 2002). 

This is supported by notions stating that “…more critical work on the 
structuring and/or restructuring of economic activities has highlighted an 
increased sensitivity to the particularities and specificities of both industries and 
places (…). Here, the character and attributes of localities are seen to make an 
increasing difference to what types of activities are undertaken where, as well as 
their implications for local economies” (Lagendijk et al. 2000, 3). Therefore, 
relationships between regions, firms and innovation should be studied applying 
several theoretical and methodological approaches. At the same time, one single 
study should not apply too many constituents of several approaches in order to 
avoid conceptual incoherence and lack of explanatory power.  
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It seems quite unnecessary nowadays to raise again the importance of 
innovation here, but it is assessed to account for 80 per cent of productivity 
growth in advanced countries, which in turn accounts for about 80 per cent of 
overall gross national product growth (Freeman 1994). Therefore, it seems fair to 
agree with opinions considering that “(t)he market opportunities of firms and the 
development opportunities of regions depend increasingly on their capacity to 
continuously generate innovative products and processes. Innovation, therefore, 
plays a key role in building competitiveness and sustaining economic growth” 
(Sternberg & Arndt 2001, 365). 

From another standpoint, numerous studies on the logic and dynamics of 
firms and industries have been carried out in which variables like technological 
research, capital investment, corporate organization, labour skills, 
macroeconomic policy, and many others have been exhaustively examined in the 
determination of firm and industrial performance, and a vast body of important 
insights has been accumulated as a result. However, with some minor 
exceptions, the problem as to whether or not firm and industrial performance 
might also somehow be grounded in geography and location has been mostly 
overlooked (see e.g. Scott 1998). This is somewhat amazing for the following 
reasons. First, a considerable proportion of total world output of particular goods 
is produced in a limited number of highly concentrated regions. Second, firms in 
particular industries, or firms that are technologically or otherwise related, use to 
locate in the same place and form geographically bounded agglomerations 
(Porter & Sölvell 1998, 441). Third, both these phenomena tend to persist over 
time – even in the case of new knowledge-intensive industries, in which firms 
are usually highly capable of exploiting the full state-of-the-art possibilities of 
information and communication technologies.  

Audretsch (1998) argues that “(t)he resolution to the paradox posed by the 
localization of knowledge spillovers in an era where the telecommunications 
revolution has drastically reduced the cost of communication lies in a distinction 
between knowledge and information. While the marginal cost of transmitting 
information across geographic space has been rendered invariant by the 
telecommunications revolution, the marginal cost of transmitting knowledge and 
especially tacit knowledge, rises with distance”. Recently, however, this view 
has been seen as too simple an explanation for a much more complex 
phenomenon. 

Thus, there is an open question of how the spatial dimension connects with 
intensifying innovation activities of firms, serving as a starting point for the 
present study. Here, an effort is being made to contribute, through an extensive 
empirical scrutiny, to the development of the regional innovation system 
approach. The focus of the study lies on firm-level innovation activities and 
related innovation networks and on wider spatial innovation environments. 
Networks are basically seen as explicit building blocks of innovation systems 
where conditions for inter-organizational knowledge exchanges are suitable for 
facilitating the initiation, design, introduction and further development of 
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innovations. The question is at which levels these relations occur, and whether 
they lead to a conclusion that a regional level and a regional viewpoint are of 
relevance, as suggested in the regional innovation system approach. A 
considerable emphasis in this study is placed on the distinction between different 
types of firms and on an attempt to develop a typology of different innovating 
firms to avoid too simplistic assumptions about these firms, as often seen in such 
dichotomies as innovating versus non-innovating firms, or high-technology 
versus mature firms and alike. Also, an attempt is made to avoid a manufacturing 
bias by including the so-called knowledge-intensive business services.  

Although building on a theoretical framework, this study focuses on 
empirical data and analysis and through them aims at contributing to the 
prospective theory building. There is a rich data to build on: a survey of 360 
respondent firms from two Finnish regions and subsequent executive interviews 
of 34 firms among survey respondents.  

To highlight the� � "���� ��#��$�"��"� of regional aspects in industrial 
innovation, we may refer to efforts which national and regional policy-makers 
throughout the OECD countries have made in order to develop new knowledge-
based and/or high-technology industries to counter the decline in traditional 
industries (O’Gorman & Kautonen, 2000). Policy-makers have sought to emulate 
and replicate successful urban regions and industrial districts by developing a 
“�����������” (Preer, 1992), by supporting �������� of industries (Porter, 1990, 
Porter 1998) and by facilitating the development of an innovation ������� 
(Aydalot, 1986; Camagni 1991 and 1995; Maillat & Grosjean 1999). Because 
these policy responses have been based on attempts to draw general lessons from 
successful new industrial districts and because only few authors have explained 
how agglomerations of new knowledge-intensive industries develop and what 
policy interventions can best “seed” the development of these new industries in 
urban regions which have experienced decline, it is difficult for policy-makers in 
less-favoured regions to turn their “negatives” into “positives” according to 
recipes of success (Howells 2005, 1226). 

There has been a broadening and deepening of what constitutes industrial 
policy in many European regions (see e.g. OECD 1996 and 1999; EU Green 
Paper on Innovation 1995; Lundvall & Borras 1998). A number of key changes 
can be identified. First, there has emerged a major shift from sector and industry-
specific subsidies and arrangements towards cluster policies. These cluster 
approaches have sought synergies between industries, firms and other actors 
within wide resource areas. These cluster policies have also often increasingly 
included relevant services in their sphere of influence, as they often represent the 
most rapidly growing sectors of the economy and as the boundaries between 
manufacturing and services has become more and more blurred (OECD Jobs 
Study 1996). Second, the distinctions between several policy sectors have 
become less salient and, in relation to this, the aspects of innovation policy have 
become fundamental in strategies of industrial policy (Lundvall & Borras 1998). 
Third, the innovation systems approach has been widely adopted as a model to 
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analyse structures and processes crucial to industrial performance in a given 
nation (OECD 1999). This directs policy-makers’ attention towards linkages and 
interactions within and between different subsystems. Fourth, policies are 
beginning to recognize the concept of the “learning economy” (OECD 2000), 
which widens the focus of the innovation policy sphere. This means that regional 
and national governments cannot only rely on a policy aimed at fostering major 
technological breakthroughs, but they have to supplement these efforts by a 
policy aimed at improving the innovation capacity of the whole economy.  

Regions are increasingly facing a challenge of creating and nurturing 
innovation milieus to facilitate economic development in their territories. At the 
same time, however, there are several rationales and “worlds of production”, or 
technological trajectories of firms and sectors, all of which require different 
types of milieus and innovation support. Therefore, a question arises whether it 
would be possible to identify these domains of innovation policies and to 
identify and differentiate between their main elements to enhance and clarify the 
knowledge base of innovation policy processes, and to discuss the main 
possibilities and pitfalls related to these domains. 

At the policy level, some scholars have sought explanations for localization 
and growth patterns of high-technology regions with an interest in possibilities of 
policy interventions (Gibson and Stiles 2000, Sternberg 1996, etc.). These point 
to different types of policy arenas or domains; the former, the learning economy 
concept, covers a whole economy putting much weight also on traditional 
industries, whereas the latter are exclusively interested in high-technology and 
knowledge-intensive industries. In the former, policy rationale is based on a 
notion that in order to sustain national or trans-national economic growth and 
welfare on the long run, certain cohesion between regions and industries must be 
guaranteed. 

Therefore, a fairly constant and focal issue in the domain of regional 
innovation policies in Europe is the question of balance between policies 
targeted to create new high-technology or knowledge-intensive industries, on the 
one hand, and policies targeted at developing and modernizing more traditional 
and mature industries on the other. Lundvall, for example, in his influential 
report for the European Commission (Lundvall & Borras 1999), calls for a 
coherent set of policies to promote a vision of a “learning economy”, which 
would safeguard cohesion between industries and regions in Europe in a manner 
that would prevent any large gaps from emerging between them – gaps that 
would be difficult and costly to overcome with any redistributive policies. 
Scientifically, a sharp division into two spheres is oversimplifying – there is a 
need for theories that are based on wide empirical evidence from different 
industries, spatial scales and institutional set-ups and that are capable of 
explaining real life phenomena. In the following, an academic perspective from 
these grounds is presented.  
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1.2. Territorial innovation models 

There has been a renewed interest in localized spatial growth that has come from 
a variety of disciplines (see e.g. Gordon & McCann 1999), like neo-classical 
economics, business and management literature, and economic geography and 
spatial planning, resulting in terms such as “clusters”, “new industrial districts”, 
“embeddedness”, and “milieux”, all of which have too often been used more or 
less interchangeably. These discussions have tended to conflate ideas arising 
from quite different perspectives which are sometimes complementary and 
sometimes contradictory. Therefore, a systematic approach is called for. 

The “new regionalism” and “territorial innovation models” (TIMs; Moulaert 
& Sekia 2003) constitute an agenda incorporating concepts like the innovative 
milieu, cluster, industrial district and regional innovation system, all of which 
have been developed over the past decade, addressing very similar types of 
questions: how can competitiveness or innovation in regional industries be 
stimulated, enhanced and maintained, and how can responsiveness to a rapidly 
changing environment be achieved? 

Theories and approaches on innovation and regional development, or 
territorial innovation models (Moulaert & Sekia 2003), stress not only the 
importance of strong internal R&D activities, but also a variety of different 
learning channels and processes. These models also put emphasis on 
geographical proximity in innovation processes where tacit knowledge, 
complementarities in local networks and common learning, and local institutions 
and resources have a considerable role to play (Tödtling & Kaufmann 2001; 
Cooke & Morgan 1998; Asheim & Cooke 1999; Malmberg & Maskell 1999a). 
Different approaches, however, stress different viewpoints as follows: 

 
� �%�� ��!�������� !�����"�� �&&� �"% stresses the role of SMEs in traditional 

industries, which may be highly innovative in an incremental way, through 
small changes in products, processes and design. This is based on a 
prerequisite that they can benefit from trust-based local and regional 
networks and common institutions in their local production systems (Garofoli 
1991; Pyke & Sengenberger 1992; Asheim 1996). Although traditional 
theories of agglomeration economies emphasized the connections or linkages 
between economic activities within a restricted geographic area, they 
nevertheless comprehended these linkages to be typically arms-length market 
relations and otherwise an agglomeration was viewed as a collection of 
atomistic competitors. Instead, the industrial district approach has stressed 
market and competitive but also co-operative relations between actors. 

� �%�� ��� ������� ������� �&&� �"%' quite similarly, stresses the role of 
informal links, a shared technical culture and technology path leading to 
local synergies in the innovation process (Crevoisier & Maillat 1991; Ratti et 
al. 1997). In conditions in which firms are confronted with uncertainty, a 
local milieu may function as an “operator” between markets and 
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organizations enabling firms to utilize and process imperfect information. 
While earlier “vintage models” of GREMI focused on local links among 
actors, Camagni (1991, 1998) has pointed out that the insertion into distant 
networks is also important for the milieu to stay innovative in the long run 
and to avoid “enthropic death”. 

� �%�� (���$ ������ �"%  � (Storper 1997) and %�#%)��"%� ��!� ��"%� � #��
!�����"����&&� �"%�� (Castells & Hall 1994) have placed more emphasis also 
on radical innovations if specific preconditions prevail in the region. These 
include strong R&D organizations and venture capital, leading to R&D 
spillovers (Jaffe et al. 1993), spin-off firms and technology networks among 
actors (Saxenian 1994). Within the Californian School, a concept of 
“untraded interdependencies” (Storper 1997) has coined much interest, 
referring to those beneficial aspects of co-location which firms cannot govern 
or achieve alone but by locating in close proximity and having a similar kind 
of specialization.  

� �%�� "�������� !��� (Porter 1990) and especially its more localized variant 
(Porter 1998, Enright 1998; see also Martin & Sunley 2003) has been widely 
influential in stressing that the immediate business environment outside 
companies plays a vital role in addition to activities within companies. The 
cluster model attempts to explain why certain industries in certain nations 
flourish while others do not. The model employs a framework in which a 
given cluster, an array of linked industries and other relevant entities, is 
influenced by the factor conditions; demand conditions; related and 
supporting industries; and firm strategy, structure and rivalry present in the 
local environment. Of all these approaches, the cluster model stresses 
competition the most. 

� �%����#� ������� ���� ����������&&� �"% (Cooke et al. 1997, 2000) lies in 
the tradition of the systems of innovation and it has sometimes been seen 
more as a translation of the institutional co-ordination principles found in the 
sectoral and national innovation systems to the regional level (Edquist 1997), 
indebted to the evolutionary theory of technical change. Nevertheless, there 
are also many traces to other territorial innovation models mentioned above. 
The RIS approach has been based on an assumption that there are close co-
operative relationships and interactive innovation processes between 
members of the system (Moulaert & Sekia 2002) due to tacit knowledge that 
makes spatial proximity between associated producers more important 
(MacKinnon et al. 2002). The RIS approach will be discussed more in-depth 
later (in Sections 2.2.1. and 2.2.2.), as it forms the key theoretical basis of the 
study. 
 

In addition to these fairly distinct approaches, or schools of thought, there are a 
large number of scholars who cannot be put under such labels but who 
nevertheless are closely connected to research on firms, territories and 
innovation. They represent disciplines such as economic geography, regional 
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studies, sociology, and management studies, for example, and are either 
substantial critics and/or developers of theoretical and methodological basis and 
active discussants among and between some or many of these approaches. 
Therefore, although focusing on the regional innovation system approach, other 
approaches and “unlabelled” scholars are frequently made references to. This 
serves also the purpose of trying to contribute to the further development of the 
RIS approach by the empirical analysis presented here and by discussing 
viewpoints relevant to this purpose. 

Of all these territorial innovation models, why was the regional innovation 
system approach chosen to be deployed in this study? This is not necessarily an 
easy question to answer but one reason for this was the cognitive proximity of 
the approach to the author, given that one of its cornerstones lies on the regional 
studies/science. The other reason is that the RIS approach seems to recognize the 
most the influence of the variety and richness of institutions which include 
public impact on innovation, often significant in Finland. The country and its 
government were among the first in the world to adopt and coin the term 
“innovation system” in its strategic vocabulary at the beginning of the 1990s, and 
the key ideas of its regional variant have also influenced policy-making in the 
country from the mid-1990s onwards.  

Among the TIMs, the RIS approach also stresses the most the significance of 
interactive learning in both high-technology settings and everyday routine 
production that seem plausible in covering different types of industries and firms 
in their innovation activities. Nevertheless, it is believed that in empirical 
examination, deployment of one “theoretical lense”, whichever of these TIMs it 
might be, may bring to the fore ingredients that contribute to the overall 
discussion on innovation and regional development. 

Recently some critics have stressed that especially the RIS literature has paid 
too scant attention to labour, and much more consistent attention to other kinds 
of resources like technology and finance which can be more easily supplied from 
beyond regional boundaries (e.g. Doloreux et al. 2003). There have also been 
less euphoric views on SMEs and innovation stating that SMEs face many 
innovation barriers and have a low capacity and inclination for networking 
(Smallbone et al. 2000). A common criticism is that the proximity of a number 
of firms does not itself provide these firms with innovative results – neither does 
an intense interaction between firms in networks guarantee innovation. What 
matters is knowledge and transferred competencies, together with an 
innovation’s applicability and relevance for specific markets. 

Another focal point of criticism is related to the spatial dimension of 
innovation and learning (Amin & Cohendet 2004, 92-93) – do these prominently 
take place in physical proximity of neighbouring actors or do learning and 
transfer of even tacit knowledge between distant actors represent a usual practice 
in a global economy? This viewpoint does not imply that geographical proximity 
would have lost its significance but that the different dimensions of proximity 
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are in a complex interplay that escapes a simple dichotomy of global, coded 
knowledge versus local, tacit knowledge. 

Methodologically, for many studies in the TIM tradition, a problem arises 
from their top-down fashion: a region under observation tends to be seen or 
treated as a homogenous fabric of firms and industries with strong internal 
linkages. This has often led, among other things, to conceive a region as a 
coherent unit with clear borders and to perceptions of globalization being an 
external force which is defended against by regional actors. Therefore, a bottom-
up approach is called for to enhance more realistic understanding of the local–
global interaction and to build a more robust theory capable of explaining the 
main relations between innovation-based firm/industrial development and 
regional development. 

1.3. Variation in innovation processes between firms and 
industries 

������	���	������������	�����������	���� 	!���"���	��	����������	
���"�	

Many of the TIMs are more or less based on a view of a firm not in accordance 
with so-called mainstream or neoclassical economics, but instead, institutional 
and evolutionary theories dominate the underlying thinking of these models. This 
thinking could also be characterized as a shift from an idea of the economy as a 
machine on its way towards becoming more human-centred, in line with an 
increased interest on services and knowledge as key inputs in the economy. 
Metaphorically, the economy is therefore not made up only of material inputs 
and outputs, but it consists of different relations between actors of the economy, 
where economic processes can be characterized as dialogue and co-ordination. 
Objectives of these processes are not only production factors, but reflective, 
single and collective human actors (Storper 1997, 28). Besides physical 
economic assets, this underscores the relational assets of actors, i.e. social 
capital, and their capabilities, i.e. intellectual capital.  

Although this study is not about economics, it is important to discuss the 
differences between neoclassical theory and evolutionary economics in some 
detail, because the evolutionary approach is characteristic of the regional 
innovation system in that it provides the RIS model with a basic understanding 
of phenomena and concepts such as “a firm”, “technology”, “innovation” and 
“institutions”. However, the following comparison of these two views on the 
economic world has been simplified for understanding the important points of 
departure.  

Concerning actors, �� "�����"��� �%� �� hypothesizes economic agents as 
homogeneous and rational, displaying non-opportunistic behaviour and capable 
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of making non-costly optimal decisions without uncertainty (see e.g. Arnold & 
Thuriaux 1997; Cooke 1998). A firm is an economic agent which transforms 
inputs into outputs, represented as a production function. A firm’s decisions are 
driven by the price mechanism of market forces and this system is external for 
evaluating costs and computing optimal profit – a firm knows, and does, what is 
best for it. Competition is pure and perfect with no entry barriers to markets. To 
produce a product, a firm has an access to an unlimited number of technologies 
which are exogenous for it, and a firm is capable of moving from using one 
technology to using another without any costs or risks. All firms have equal 
capacities to make use of those technologies, and all information concerning 
prices and technology is freely available for firms, without any restrictions. 
Concerning interactions between firms, firms are isolated and aim at maximizing 
their profits. All these assumptions have been useful for certain purposes in 
building a theory, but when progress and development (i.e. learning and 
innovation) are in question, neoclassical theory has not been able to provide 
proper answers, even though the “new” neoclassical models have progressed 
towards a view that technical advances are to a great degree endogenous. They 
have laid a foundation for evolutionary economics to emerge. 

�� ���� ������" � ��"� conceives of economic agents, firms and markets 
in a different way, giving emphasis to aspects such as influences of the 
environment and institutions, history and path dependency, routines and a variety 
of ways in which firms interact with each other (ibid.). Firms operate under 
conditions of uncertainty and bounded rationality, and they are therefore not able 
to assess optimal solutions in their decision-making or to predict other agents’ 
behaviours and expectations. Firms do not usually behave to maximize their 
profits. Decisions are based on past experiences but, on the other hand, they may 
be strategic: short-term benefits can be sacrificed for long-term commitments 
and goals. Instead of being an economic “robot”, a firm from the evolutionary 
economics perspective is more like a learning entity searching for new 
opportunities, learning from past experiences, being likely to change its 
competencies and course of action gradually. 

Firm environments are complex and dynamic; there are constant conflicts of 
interest between economic agents implying the existence of such phenomena as 
power and authority, and public influence. Information that a firm can acquire is 
usually imprecise, costly and often not easy to understand and make use of in 
practice – instead, using information often causes additional costs and requires 
complementary capabilities and resources. Technological progress occurs not 
only exogenously to a firm, but also endogenously – in order to reap benefits 
from technological advancements, a firm has to learn itself as well, which 
implies a certain path dependency. Firms are differentiated organizations that use 
differentiated inputs for their production. However, in addition to that, they learn 
from their own experiences, from their environment, and from firms and other 
actors that they interact with by imitating and innovating. As Cooke (1998, 8) 
puts it: “they are created, they explore new paths of growth, they discover new 
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routines, develop technological capabilities, capture new opportunities, adapt to 
new constraints and competition, or cannot respond to this demanding 
environment and slowly exit from the market”.  

����#�	$��"���%�	��	��	���������	���	������	�����	

At the heart of literature on “knowledge economy” lies logically the term 
*+� ���!#�,; how it should be defined and understood as an economic asset 
and also, from the viewpoint of spatial studies, how the increased role of 
knowledge in production affects a geographical map of innovation activities. The 
literature on “knowledge” has expanded enormously in recent years (see e.g. 
Nonaka & Takeuchi 1995, Amin & Cohendet 2004), and there is no possibility 
or need to go through all the main lines of research outcomes and argumentation 
here. To proceed towards other elements of the theoretical framework, only a 
few key aspects are addressed in the following, because the study does not intend 
to investigate in detail the processes of knowledge creation, diffusion and use. 
Instead of studying only a few cases in which certain innovation processes would 
be tracked from the very beginning of invention to their launch and success on 
the market, it remains at a more general level of innovation network relations 
and their environments. 

A well-known !�����"�� ��-�������" !�$��!���!���"���+� ���!#� has been 
useful for understanding, for example, why even new industries in the field of 
information and telecommunications technologies are clustering geographically, 
although firms in those industries are often highly capable of benefiting from the 
most sophisticated ICT themselves to overcome distance when interacting in 
development and production activities. The main reason is generally seen to lie 
in the significant role that tacit knowledge plays in yet less routinized activities. 
As the argument goes, codified knowledge enables transactions with less friction 
caused by distance. As knowledge is codified, it is transformed into information 
which can be fairly easily transferred by, for example, written documents, 
blueprints, e-mails and oral presentations. But “we can know more than we can 
tell”, as Polanyi (1966, 4) phrased, marking thus the distinction between 
codified, explicit knowledge and tacit knowledge. Thus, tacit knowledge exists 
in the background of our consciousness, and it is not (at least not yet) in an 
explicit form. In an implicit form, examples of tacit knowledge are skills, but 
also many common beliefs and codes of conduct. 

As an economic asset, knowledge has its own specific features which have an 
impact on the meaning of geographical proximity, leading some scholars like 
Breschi and Malerba (1997) to use terms like *�&������ - ��!������  $�
+� ���!#�,. They state that, as knowledge is complex, disembodied and tacit by 
nature, and rapidly changing, informal means to transfer it become more 
important – means such as face-to-face communication, personal training, and 
personnel mobility. These informal means of transfer favour geographical 
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proximity profoundly (ibid.). This is because these modes of knowledge transfer 
are very sensitive to the distance between the actors concerned (Pred 1966). At 
the other end of the continuum, when knowledge is standardized, codified, 
simplified and embodied, it is easy to transfer by formal means of 
communication like publications, patents, licenses and blueprints (Breschi & 
Malerba 1997). Thus, it seems possible to differentiate between more local or 
global types of knowledge to a certain extent. 

	

��-���.�	&������������	��'�����	�(	��((�����	�����	�(	��"���%�	)*�����	+	�������	�,,-�	
..-/	

 
On the other hand, the� ��"�����!� ��������� ���� *���!�-�����,�  $� ��"��� ��!�
�/&���� +� ���!#� can be and is enhanced by, for example, improved verbal, 
written or digital exchange through telecommunications technology, and by 
increased mobility of experts and skilled labour, consisting of both short-term 
business travel and longer-term secondments (c.f. Wood 1998). Thus, it seems 
that the role of geographical proximity in transferring tacit knowledge should not 
be exaggerated, but not belittled either. One of the ways to capture some of the 
essence of what has been said earlier is presented in Table 1. 

One of the important aspects related to knowledge is the concept of 
+� ���!#��-���, which has some further implications for differences between 
industries in their innovation patterns, and it is therefore necessary to study it in 
some detail next. In general terms, innovation involves the solution of problems, 
usually combining technological, market, and social aspects. An innovative 
solution to a certain problem may involve the use of information drawn from 
previous experience and formal knowledge, like natural sciences, and it also 
involves specific and uncodified capabilities of the inventors. Thus, the term 

���������	��
��	�
���������	����	�
�����

���� �	� 
Knowledge embedded in  
physical capital 

Materials 
Standard components and 
products 
Standard machinery 

Certain newly launched 
components and machinery 

 Data in databases 
Blueprints 
CAD/CAM systems 
Published research 

 

Knowledge embedded in human 
capital 

Top management 
Expertise 

Middle management 
Personal networks 

Knowledge embedded in social 
capital 

Legal frameworks History-bound routines 
Business practices 
Unique institutions 
Many linked actors 
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knowledge base may be defined as “the set of information inputs, knowledge, 
and capabilities that inventors draw on when looking for innovative solutions” 
(Dosi 1988, 112–113). The specific features of different knowledge bases 
influence their propensity to “flow” between actors and actor groups in a given 
region. 

There are �%����!�$$������+� ���!#��-���� important in innovation activities 
(Smith 1995, Oerlemans et al. 1999). First, there is the general, scientific 
knowledge base enhanced by research performed at universities and other 
research institutes. This type of knowledge is to a great deal public and codified, 
often published in scientific journals or transmitted through channels such as 
conferences. The scientific knowledge base is highly differentiated internally, 
and its relevance for industrial production and innovation varies significantly. 
Firms’ ability to make use of this knowledge also varies significantly, and it is 
often dependent on interfaces such as R&D units within a firm or on external 
institutions to mediate information flows.  

The second knowledge base category exists at the level of the industry or 
product field (ibid.). This knowledge base entails shared understandings of 
technical functions, performance characteristics, and use of materials, for 
example. Here, knowledge infrastructure consists of institutions like professional 
and vocational education and training organizations, trade organizations, and 
consultants together with the most fundamental actors within production chains – 
suppliers, customers, and other firms like partners and competitors.  

The third knowledge base category occurs at the level of the firm (ibid.). As 
such it is highly localized and specific, and forms the basis of a firm’s 
competitive position. This knowledge base is not only technical, but it also 
includes competencies related to functions such as financing, purchasing, and 
marketing. 

Thus, there are considerable differences between industries in what kinds of 
knowledge bases they draw from in their innovation activities. In this sense, 
there are two kinds of factors essentially: the nature of knowledge and the means 
of knowledge transmission and communication. In addition to the already-
mentioned distinction between codified and tacit knowledge concerning �%��
������� $�+� ���!#�, another distinction can also be made between generic and 
specific knowledge, as implied in relation to different knowledge bases. Another 
dimension is the degree of complexity, which may refer either to a need for 
integration of several scientific or technological disciplines in innovation 
activities or a multitude of competences needed in innovation activities such as 
R&D, production engineering, marketing or other competences. Also, the 
embeddedness of knowledge and its degree of independence are worth 
mentioning in the sense that relevant knowledge may be either easily identified 
and marked out, or it is embedded in a larger entity, being thus more difficult to 
adopt and use. 

Concerning the ������  $� +� ���!#�� ���������� �� ��!� " �����"��� �, 
according to Dosi (1988), the main patterns of technological accumulation are 
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related to 1) formal R&D in firms and research laboratories, 2) informal 
processes related to information and innovation diffusion, 3) externalities of 
inter-firm co-operation, 4) innovations adopted from other industries, and 5) 
innovation inputs embodied in capital equipment and intermediate goods. 
Traditionally, some of these means and channels are studied more than others 
due to their relative easiness as objects of study. This study focuses to a great 
extent on inter-organizational co-operation but wishes to make clear that these 
other channels are by no means less significant; in some industries, for example, 
they are even more important. Chapter 5 on firm executive interviews makes an 
effort to bring forward these other means, although on a limited scale. 

������	&���������	������	���	����������	

Learning is a process through which knowledge and technology are created, 
distributed and used. Learning is a collective process formulated by the existing 
structure of production, by organizations and by institutions. Here we can 
distinguish between different processes of learning: learning in a narrow sense 
and searching and exploring (Johnsson 1992; Lundvall 1992). Organizations 
usually learn from routine activities of production and distribution, which might 
be called learning-by-producing. This includes learning-by-doing, which 
increases the efficiency of production operations (Arrow 1962); learning-by-
using, which increases the efficiency of the use of complex systems (Rosenberg 
1982); and learning-by-interacting, which involves users and producers in an 
interaction resulting in product innovations (Lundvall 1988).  

According to Dosi (1982), searching is a process of deliberate choosing and 
recombining existing knowledge to develop new products and processes. It may 
effectively take place in some extreme circumstances like when the survival of 
the organization is threatened. Then new alternatives are sought. Compared to 
searching, exploring is less goal-oriented than profit-oriented search and it 
cannot be transformed directly into new technologies (e.g. basic research is 
usually exploring by nature).  

Because of growing complexities of industries and technologies, firms very 
seldom innovate in isolation or their innovation processes follow pre-defined 
linear steps. The innovation process is increasingly characterized as a “chain-
linked model of innovation” or as “the coupling model of innovation”, although 
the traditional market-pull or technology-push characterization still applies in 
some cases (Rothwell & Zegweld 1985, Kline & Rosenberg 1986, Myers & 
Rosenbloom 1996). In pursuit of innovation, firms interact and build networks 
with other organizations to create, develop and exchange various kinds of 
knowledge, information and other resources. These developments highlight the 
importance of distinctive environments to firms’ innovative performance. 
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The “interactive” or “recursive” model of innovation stresses feedback 
mechanisms and interactive relationships involving producers, users, scientific 
and technical research, development activities, and supporting infrastructure 
(Edquist 1996; Hämäläinen & Schienstock 2001). It is a model of continuous 
learning, in which the actors in different arenas learn from each other in 
interactive innovation processes. This means that many actors are involved in a 
single innovation process, and it can be triggered by many causes (cf. Miettinen 
et al. 1999). Therefore, both strong explicit innovation networks and more 
implicit social linkages have been put under scrutiny in innovation studies and 
territorial innovation models. Recent innovation models also emphasize tacit 
knowledge in addition to explicit knowledge. 

Firms and industries form a highly heterogeneous group of innovating actors 
and they have various characteristics related to the sources and objectives of 
innovation, for example. These characteristics fundamentally have influence on 
the characteristics of the regional innovation systems, which is why it is 
necessary to study them in some detail. This heterogeneity regarding innovation 
and learning is caused by a mix of different factors, including the following: 

 
� 1��+��� ������ ��: The more dependent a firm is on certain factors in the 

value chain (especially customers), the more incremental the character of its 
innovation activities tends to be. On the other hand, demanding customers 
can be very significant in stimulating innovations in their supplying firms 
(von Hippel 1984), but these cases may be quite exceptional.  

� ������#���� $�" �&����� �: Improved quality and new functions of products 
favour innovation,whereas price competition is less stimulating (Smallbone 
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et al. 2000). Competition based on design leads to frequent product 
modifications, but often these improvements do not require technological 
progress. 

� �%�� ��"%� � #�"��� �����: High-technology and “technology-driven” firms 
(Hassink 1996) are more active in product innovation, especially as far as 
products new-to-the-markets are concerned. On the contrary, low-technology 
firms focus more on process innovations and cost reduction. These 
differences between technological levels are to some extent related to 
industry, but are not entirely identical because there may be low-tech and 
high-tech firms in the same industry, and firms have their own strategies that 
at least implicitly include also their technological intentions. 

� �%�� ��2��  $� �%�� ��� �����#� $���: Usually large innovating firms can be 
found in chemicals, transport equipment, materials processing and 
electronics industries, whereas small innovating firms are usual in production 
of machinery, instruments, and software (Tidd et al. 1997, 107). 

� �%�� ��&��  $� �%�� &� !�"�: For example, in bulk materials and consumer 
products price-sensitivity is very common, whereas in pharmaceuticals and 
instruments, performance characteristics usually constitute a much more 
important criterion (ibid.). 

� 
-3�"���  $� ��� ���� �� �"������: In pharmaceuticals and instruments, for 
example, product innovations tend to be more important, whereas process 
innovations are more important in industries such as steel manufacturing; in 
automotive industry, both are as important (ibid.). 

� � ��"���  $� ��� ���� �: Equipment suppliers and other producers of 
intermediary inputs are key sources in many traditional industries such as 
textiles and furniture. For producers of machinery, instruments and software, 
customers are the main source of innovation information. Product and 
technology development within the firm is often the key source of innovation 
for chemicals, electronics, and transport equipment industries. In 
pharmaceuticals, basic research is a fundamental source. (Ibid.)  

� �%�� � "���  $� ��� ������� �"��������� ���%��� �� $���: R&D laboratories are 
central in chemical and electronics industries, as are the production 
engineering departments in automotive industry and processing of bulk 
materials. Design offices have a key role in machine engineering, which also 
information system departments typically have in large-scale service 
industries such as banks, chain stores or airlines. (Ibid.) 
 

A firm’s &��%�!�&��!��"� means that its strategy is constrained, not only by its 
history and current position, but also by its specific future opportunities. A firm 
is also very rarely able to rapidly break its once established routines nor is it 
often possible for a single firm to change its internal logic of technological 
development or to alter demand from the market or a society. From these 
features of path dependence emerges the notion of ��"%� � #�"��� ���3�"� �� 
(Nelson & Winter 1977, Dosi 1988). These trajectories are many: innovation 
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processes may evolve in many different patterns and modes of governance, as 
industries and firms differ from each other in their search procedures, origins of 
technology, and new knowledge (Pavitt 1984). Trajectories are internally fairly 
homogenous according to their needs for different types of knowledge and 
technology, and this affects the formation of their innovation networks as well.  

A well-known taxonomy is presented by Pavitt who outlines five 
technological trajectories with their typical core sectors based on their sources of 
technology, tasks of technology strategies, requirements of users, and 
possibilities of appropriation (Pavitt 1984, 1990, 1991; see also Christensen 
1995). These have the following characteristics: 

 
� ��&&����)! ������!� $���� are the recipients of technology generated 

outside these sectors, almost exclusively from suppliers of machinery, 
consulting, and other production inputs. Thus, as the opportunities for firm-
specific technological accumulation are relatively modest, the firms mainly 
focus on improvements and modifications in production methods and alike. 
Typical core sectors are agriculture and traditional manufacture, such as 
textiles, furniture and metal products. 

� �"���)���������� $���� are characterized by their complex and large-scale 
production systems and the main direction of their technological 
accumulation is attached to the design, building and operation of these 
systems. In order to gain advantages from their increased scale and complex 
products and/or production systems, and to avoid any untested and 
economically risky changes, these firms integrate new technology 
incrementally. Their main external sources of technology are specialized 
suppliers of equipment and components. Here typical sectors include the 
processing of bulk materials, automobiles, and large-scale civil engineering 
projects. 

� �%����$ ����� �)�������������3�"� �� includes firms from the service sector 
in particular. They are, for example, finance, retailing, publishing and travel 
firms that design and operate complex systems for processing information in 
order to provide services and goods sensitive to customer demands (this 
category, however, is not applied in this study, since only manufacturing 
industries and knowledge-intensive business services are included in the 
samples).  

� �"���"�)-���!�$���� are especially typical in such sectors as chemicals and 
electronics, where fundamental discoveries like electromagnetism or 
molecular biology open up new, large product markets over a wide range of 
potential applications. Thus, corporate R&D laboratories, universities and 
other public research institutes form a crucial source of technology and 
useful new knowledge.  

� �&�"����2�!� ��&&����� produce high-performance inputs into complex 
systems of production or information processing, usually in the form of 
machinery, instruments, components or software. For these firms, close 
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interaction with lead users is essential in meeting users’ requirements and 
learning from their experiences. The firms’ technological accumulation takes 
place through the design, building and operational use of these advanced 
production inputs. 
 

In broader terms but along similar lines, Storper and Scott identify two 
innovation domains as follows (1995, 513): 
� for traditional or small-scale or intermediate goods, continuous adaptation of 

products and processes, especially through product differentiation or shifts 
up the price-quality curve, so as to respond to the ever-present threat of entry 
by competitors; and 

� for scale-intensive or new technology products, continuous outward 
expansion of the technological frontier, and detailed small-scale innovation 
within the bounds of that frontier. 
 

So far, most of the studies under the umbrella of territorial innovation models 
concentrate on manufacturing industries. There are, however, some fast-
expanding segments in the service sector which have close linkages to these 
manufacturing industries and which are also argued to have an impact on these 
sectors’ innovation activities, namely the so-called +� ���!#�)����������
-�������������"�� (KIBS), as elaborated by Miles et al. (1995; see also Kautonen 
et al. 1999). KIBS firms are argued to have a crucial role in innovation systems, 
based on both their own innovation activities and their role in facilitating their 
client firms’ innovation processes (Strambach 1997, Miles et al. 1995). On the 
other hand, KIBS firms’ own innovation activities are in many studies (see e.g. 
Sundbo 1997) typically characterized as distinctive from manufacturing firms’ 
innovation processes which have dominated both academic and policy 
discussions. KIBS firms’ innovation activities are said to be characterized as 
������������	����1'�1����	����������	��	"����	��"	��������	���	���'��������	�(	
��������	���	����	�(	��	��������	����������	�������	�(	�����������	%�����	'�	�	
������%�	�(	�	 (���. This characterization is not meant to imply that any radical, 
path-breaking innovations would not occur but that the nature of innovation in a 
typical KIBS firm is gradual, often connected to firm’s customer projects instead 
of a formal project within a firm’s R&D unit. 

According to Sundbo and Gallouj (2000), different innovation patterns within 
the service sector are the following: 

 
� �%�����!��� �����4�&������ (e.g. large software and telecommunications 

firms) 
� �%�� &� $���� ���� �����"��5� !���� &����� &������. established norms and 

routines of a certain profession guide problem-solving (e.g. consulting, 
technical services) 

� �%�� �#���2�!� ������#�"� ��� ���� ��� !��, in which an actual R&D unit 
does not exist: instead, searching for and developing new innovative 
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solutions are widely distributed tasks guided by a firm’s strategy. In addition, 
ad hoc teams are used 

� �%�� �����&���������� � !��:� to commercialize a significant innovation, a 
new business venture is established to produce and market innovation; after 
commercialization, innovation processes are focused on incremental 
improvements and modifications of this original innovation (e.g. many IT 
services) 

� �%�� �������� !���� &����� &������: changes are incremental and the most 
important ones are related usually to external technological or other inputs 
(security, cleaning and other non-knowledge-intensive services) 

� �%�� ���� �+� � !��: a group of service firms owns an organization that 
actually carries out innovative activities, or co-operates with it (e.g. tourism, 
sector-based R&D organization). 
 

The KIBS sector can be split into two broad categories. First, there are 
��������%�1'����	$&4�	(���� which refer to firms providing business-to-business 
services based on professional expertise in engineering, engineering and 
technical testing, computer software design, and research and development in the 
fields of technical and natural sciences, for example. The second category – 
����%�����	$&4� – includes firms providing professional business-to-business 
services based on different fields of expertise related to management functions 
(e.g. legal and management consulting, marketing, accounting, training).  

Introducing various taxonomies and models of typical patterns of innovation 
concerning different types of firms and industries may sometimes conceal the 
fact that these theorizations reflect aggregated patterns of firm behaviour. At the 
level of a single firm, however, we may observe a wide variety of behavioural 
patterns related to innovation activities due to different histories, strategic 
choices, organizational cultures, for instance. Strategy here means the way in 
which a firm or a plant/business unit aims at achieving competitive advantages 
���151��� its competitors (Porter 1985; Tödtling 1995). Essentially, strategies may 
vary between ones in which continuous product or process innovations are the 
competitive edge and others by means of which firms try to achieve advantages 
through low costs, good service, reliability or flexibility. There may also be 
considerable differences in firms’ behaviour as well, such as risk-taking and 
outward-looking behaviour in management or attitudes of employees towards 
changes. 

Internal characteristics of organizations have very much to do with 
innovation processes. The status of the plant, its decision-making autonomy, and 
its existing functions and competences are important. Plants of multi-location 
firms are, in general, often considered (ibid.) to be more innovative than single 
plant firms due to their access to the firm-wide resources. Headquarters and 
autonomous subsidiaries are usually more active in innovation than branch plants 
that have little autonomy and that are restricted to routine production. In certain 
conditions, small firms may be very innovative: especially when they are not 
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isolated but belong to a favourable milieu or a network of demanding customers. 
The so-called boundary-spanning activities within a firm, such as research and 
development, marketing, and planning, are important (Aldrich 1979), as they 
allow firms to systematically observe and screen markets and technological 
fields, and possibly to transfer and translate this information into their innovation 
activities. The skills of a firm’s workforce reflect the level of competence 
available for these innovation activities. 

����.�	&����1��%���6�������	�������������	��	����������	7	8��%�����	
�(	�����	��"���%�9	

It is widely agreed that firms do not innovate in isolation. What is typical of all 
territorial innovation models is that not only %�����"%��� and ���+��� prevail as 
modes of economic governance, but that there are also different types of “in-
between” modes or third types of modes of governance based on a more 
socialized view of the economy than regional scientists relying on neoclassical 
views tend to have. There are many economic activities which occur within long-
term, dyadic or multilateral relationships that are either contractual or 
contractual-like. Falling beyond the categories of markets and hierarchies, in 
���� �+ forms of organization, transactions occur neither through discrete 
exchanges nor by administrative fiat. Individual units in networks exist not by 
themselves, but in relation to other units (Powell 1991, Bradach & Eccles 1991, 
Lorenz 1991). 

As already known, there is a vast literature on network form(s) of economic 
governance and consequently there are also numerous ways to approach, to 
conceptualize, and to classify them. For territorial innovation models, some of 
the most important and fundamental theorizations have come, for example, from 
neo-institutional theories such as transaction cost theory (Williamson 1975, 
1985); from network theory of the Uppsala School (Håkansson 1987, 1989; 
Håkansson & Johanson 1992); from models of strategic networks (e.g. Jarillo 
1988, 1998); and from the model of industrial value-chains (Porter 1985). More 
sociologically oriented theorization includes concepts of strong and weak ties 
and embeddedness (Granovetter 1975, 1985), the concept of social capital 
(Putnam 1995; Nahapiet & Ghoshal 1998), and theorization of trust and inter-
organizational relations (e.g. Powell 1991, Lorentz 1991).  

Also, what is common to many different theories of innovation is that 
innovation is usually not an achievement of a single organization only, but a 
result of interaction among several organizations. Although there are cases in 
which these interactions are arms-length, this theorization stresses that in order 
for an innovation to emerge, long-term continuous interaction between 
organizations involved in a form of mutual exchange of information and learning 
is needed (Lundvall 1993, Porter & Sölvell 1998, 445). These imply a shift in the 
focus from firms’ internal processes to the “... organization–environment 
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interface” (Håkansson & Snehota 1989, 187). In the following, a synthesis of 
theorization on (innovation) networks is presented, following the guidelines of 
the regional innovation system approach. 

A common understanding among the theories referred to here is that a 
network as a form of governing relations is closely linked with innovation 
processes. Conditions in which hierarchies and markets prevail are usually not 
optimal for exchanging knowledge and facilitating innovation, as they are highly 
idiosyncratic and unpredictable phenomena. In network relationships, the focal 
means of co-ordination is �����. In network theorization, it is seen to reduce 
complex realities much more quickly and economically than prediction, 
authority or bargaining.  

Characterized by their reliance on co-operation, reciprocity, interdependence 
and an orientation towards mutual gain, networks are seen to offer better 
instruments for knowledge exchange than the two “archetypes” of economic 
organization, i.e. markets and hierarchies. These imply high costs, deficiencies 
and even failures, if confronted with goals of innovation and technological 
change and an environment characterized by complexity and uncertainty. 
Compared to hierarchy, networks are a means of pooling complementary assets 
and competences without abrogating the separate identity and personality of the 
co-operating partners (Grabher 1993, 13). On the other hand, market prices are a 
simplifying mechanism, often unable to capture the intricacies of idiosyncratic 
and dynamic exchange. Networks are thus seen as necessary in conditions in 
which there are exchanges of resources whose value is not easily measured.  

Among the����� �� why firms to participate in network activities may be the 
following (c.f. Rosenfeld 1996, 258). Firms may wish to build collective 
economic strength: for example, by obtaining capital at lower costs or quickly, or 
by accessing services not affordable individually. They may search for more 
visibility in the markets or to reach for economies of scale and scope by jointly 
marketing products or product lines. There may also be a direct link to 
knowledge and innovation when, for example, firms are gaining access to 
information or learning from others by networking. They may also jointly 
develop new products or improve product or process quality. 

This may lead to a different kind of contractual arrangements, in which firms 
joining together to co-produce, co-market, co-purchase, or co-operate in product 
or market development often require $ ���� co-operative or joint business 
arrangements. There may also be situations in which firms join together to solve 
common problems, share information, or acquire new skills, in which case co-
operation usually remains ��$ ���� (Rosenfeld 1996, 248). Network relations 
may occur between % ��2 ���� or �����"�� partners, between a customer and a 
supplier, or between potentially competing firms, or between a firm and a 
university, for example. The ���-��� $�&����"�&���� in a network may vary to a 
considerable degree: there may be a dyadic relation between two actors, or more 
actors may be involved in a network. 
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In reality, the modern economy encompasses blurred forms of the three 
archetypes (Bradach & Eccles 1991). Firms still often strive to merge certain 
transactions in-house because of, for example, a risk of technology spillovers in 
R&D co-operation. Or firms strive to outsource certain transactions to be 
obtained from the markets because, for example, they are not among their core 
competences and strategically not very important for the firms either, and there 
are several competing suppliers all capable of delivering a similar solution. A 
network as a form of economic co-ordination is not without &� -���� either. 
There can be obstacles such as a direct competitive position between the parties; 
accessing a new relationship may be too costly, or the time-lag may too long for 
a firm to realize the benefits resulting from co-operation. Lack of trust among 
potential partners hinders co-operation. There may also be a sheer lack of interest 
from some potential partner, or constant business pressures and lack of time 
block out partners from developing their mutual relations. A third party may also 
affect the formation of network relations; for example, there may be legal 
barriers (e.g. monopoly legislation), or a broker may give insufficient support for 
the network formation process. (See e.g. Rosenfeld 1996) 

One of the reasons why this study focuses on explicit innovation networks is 
a distinction between ��� �#���!����+����� between actors, originally based on 
Granovetter’s (1973) notion and later developed by others (see Table 2). By 
establishing strong ties with external organizations, firms aim at controlling and 
co-ordinating external resources that are of importance to them, and by 
combining these internal and external resources to form stronger competences to 
compete in the market. Strong ties enable firms, for example, to create new 
knowledge and products in co-operation and to take bigger risks by sharing 
these, thus increasing the relative size of the firm (Håkansson 1987, 215).  

As creating and sharing specialized and complex knowledge leading to 
innovation requires mutual adaptation and considerable investments from the 
parties in exchange, this process also tends to create strong ties between them. 
Without strong ties, usually only such knowledge can be transferred that is 
simple, codified or easily removed from its original context. But because of 
mutual adaptation and invested resources in a relationship, it is not possible for 
one organization to maintain many strong ties at the same time. 

Weak ties, on the other hand, are also valuable in a different way; they 
complement strong ties. A firm can have a large number of weak ties because 
they do not require the kind of investments than strong ties do. Through weak 
ties, a firm can widely obtain information and therefore weak ties can also be 
termed as contact or information networks. They are basically formed of contacts 
that single individuals working in a firm have, and thus they fundamentally have 
an embedded social dimension. Weak ties may also be seen as forming a basis 
from which potential strong ties of the future emerge. An existing weak tie may 
enable parties involved to increase their mutual understanding and further trust-
building if they have a need to develop a relationship towards a strong tie in 
order to benefit from certain complementary competences. Strong ties lead to a 
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formation of close but exclusive groups, whereas through weak ties information 
and knowledge produced by these groups can be diffused (Granovetter 1973, 
365). 

 

��-���6�	:�����	�(	��"���%�	������%�	���	�����%��	�(	����	)*������	��	���	#;;�<	�	
���'����	���������	�(	:����	+	�������	�,,=�	8����������	�,,=�	>�����	�,,,�	
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The two main points made here are the following. First, strong ties are often 
needed to promote innovations in inter-organizational settings, and second, there 
are theoretical counterparts for strong and weak ties of organizational sociology 
to be found in territorial innovation models. Thus, one of the forms of a strong 
tie is an innovation network. Innovation networks are selected, explicit relations 
with partners of the external environment, and at a certain point of time, one firm 
can have only a limited number of such relations. As weak ties represent open, 
informal and implicit relations that a firm has with its environment, they are a 
parallel of a firm’s personnel’s contact network or “milieu relationships” 
(Camagni 1991, 135). Strong ties (i.e. innovation networks) are of special 
interest here. It is also obvious that explicit relations are easier to explore than 
numerous implicit relations. 

Cooke (1998) defines an innovation network as being an explicit 
organizational arrangement of co-operation and exchange which aims at 
developing knowledge, products and services. Functions related to innovation 
networks may include basic and applied research, product and process 
development, production, quality control, marketing and alike, together with 
organizing related to these. According to Cooke, innovation networks are 
vehicles for learning of the whole innovation system by creating and maintaining 

���������	����������������	����	�
�����

���	�� ���� 

Flow of information  Diverse, abundant and 
reciprocal 

Scarce, imperfect and often 
asymmetric 

Nature of knowledge exchange  Often complex Simple or clearly articulated 

Form of knowledge Hidden, tacit, uncodified  Codified and easily transferred 

Relation to knowledge context  Context-bound, part of a 
larger structure or entity 

Often not bounded by context and 
can be understood independently 

Type of communication  “Thick” and specialized, 
consisting of professional 
terminology and references 
to past knowledge 
exchanges 

“Thin” and easy to understand 

Governance of network relations  Requires a lot of resources  Do not require a lot of resources 
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synergies and interaction within and between clusters (Cooke 1998, Lundvall & 
Borras 1998).  

 
� � 7� 7� 7�
 

To summarize some of what has been presented earlier, the main lessons from a 
number of studies on innovation networks can be listed in the following (c.f. 
OECD 1999, Schibany & Polt 2001, Hämäläinen & Schienstock 2001):  
 
� Firms rarely innovate alone, because they have become more specialized and 

focus more and more on their core competencies. They increasingly rely on 
interactions with actors like suppliers, users and customers, competitors, and 
research institutions for complementary knowledge and know-how. 

� Informal networks and trust are important, because building a network is a 
slow process which relies on affinity and loyalty building. Time and 
resources are needed in order to build efficient communication channels 
which seems to rest to a high degree on social aspects such as personal 
experience and mutual trust. 

� Innovation systems are characterized by different patterns of interactions 
with regard to the extent, nature and motives of inter-firm co-operation. 
There are also differences in patterns of innovation activities, caused by and 
reflected in institutional frameworks and orientations of public policies.  

� Firms and industries vary in terms of, for example, typical sources of 
innovation information, propensity to build innovation-related network 
relations and to innovate ranging from incremental to radical innovation 
outputs and from formal (R&D etc.) to more informal (recruitment, ad hoc 
teams, etc.) inputs and processes. 

� The importance of knowledge-intensive services is increasing and plays an 
important role in innovation processes. There are estimates that between 30 
and 50 per cent of innovative firms are involved in such interactions. 
(Christensen et al. 1998). 

� According to some studies (e.g. Christensen et al. 1998), internationalization 
goes hand in hand with strengthened domestic networks: although inter-firm 
co-operation remains highly inward-oriented, particularly partners like 
materials and components suppliers and customers located abroad have a 
significant and increasing role in national and regional innovation networks. 
Heightened international competition strengthens the domestic patterns of 
co-operation and, at the same time, opens it to foreign customers and 
suppliers.  

 
In regional studies, economic geography and similar disciplines, a focal interest 
has been, as pointed out earlier, in localized forms of interaction. At the 
beginning of the 1990s, more emphasis was put on trust-based co-operation to 
integrate locally and regionally earlier separate actors of vertical value-chains to 
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increase their efficiency, or horizontally SMEs to exploit their synergic 
development potential. Later the focus has been shifted $� �� ������ � ���!��
��"���+� ���!#� to bind these actors together on the regional and local level in 
innovation-related co-operation.  

This “school of geography of tacit knowledge” puts it main argument as 
follows (cf. Mariussen & Asheim 2003): localized innovation networks and 
agglomerations provide proximity, which facilitates face-to-face interaction. This 
interaction creates space for interactive learning leading to innovation. 
Innovation enhances competitiveness of these firms belonging to an innovation 
network or to a wider agglomeration, which further enhances the 
competitiveness of a respective innovation network or agglomeration – and this 
positive cycle keeps going and getting stronger again and again. At the same 
time, a lot of this created knowledge is strongly embedded in networks or 
agglomerations, and distributed and diffused in such a way that it cannot be 
separated from this specific context, making it “sticky” (Markusen 1996), 
localized knowledge. Therefore, it is argued that there are counter processes for 
the “ubiquitification” of codified knowledge which can be transferred globally 
(Malmberg & Maskell 1997), and these processes have to do with the tacit nature 
of much of the knowledge attached to develop innovations, as is also elaborated 
in the following citation. 

“Put simply, the more tacit the knowledge involved, the more important is 
spatial proximity between the actors taking part in the exchange. The proximity 
argument is twofold. First, it is related to the ‘time-geography’ of individuals. 
Everything else being equal, interactive collaboration will be less costly and 
more smooth, the shorter the physical distance between the participants. The 
second dimension is related to proximity, or affinity, in a social and cultural 
sense. To communicate tacit knowledge normally requires a high degree of 
mutual trust and understanding, which in turn is related not only to language but 
also to shared values and culture.”	)?���'��%	+	?�����	�,,@�	@/	

1.4. Organization of the study 

This book consists of six chapters. In the present Chapter 1, the starting points 
were first presented and discussed, and the research problem was broadly 
outlined. The so-called territorial innovation models were briefly presented to 
put the regional innovation system in its place in relation to other similar kinds 
of theoretical contributions. These territorial innovation models have much in 
common and much convergence has occurred between many of the models, but 
at least so far it is possible to identify these as distinctive schools of thought, 
which stress partly different dimensions in territory–firm relationships due to 
their own origins. Some of the findings of evolutionary economics and related 
approaches were presented in which the focal dimension is not spatial but that of 
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an innovating firm or the innovation dynamics of a certain industry. In the same 
context, a key aspect of inter-organizational networking is studied in some detail. 
The theoretical scrutiny in Chapter 1 serves to put the present study in a wider 
context and to feed the theoretical discussion in the final, conclusive Chapter 6. 

In Chapter 2, the two parts of the empirical study in Chapters 4 and 5 are 
positioned in an analytical framework. A research task is first set, defined and 
discussed, and tied into the analytical frame of the regional innovation system, 
which has primarily formed the theoretical and methodological foundations for 
this study. Next, this approach and some of its key concepts are presented and 
discussed in detail in order to build a bridge between the theoretical and 
empirical grounds. After that, the study proceeds to the empirical analysis which 
is first contextualized in Chapter 3 by presenting the two regions studied from 
the viewpoint of innovation environments. As the survey study temporally 
mostly concentrates on the time period of three years in 1996–1998, and a 
subsequent firm executive interviews study continues from these years until the 
end of the millennium, this chapter aims to provide the reader with an 
understanding of the conditions in the regional environments of the firms studied 
during the last few decades and especially during the mentioned period. It also 
aims at describing the main resources, institutions and infrastructures in the 
regions and beyond related to their innovation activities and supporting them.  

In Chapter 4, a survey-based analysis is presented. In Section 4.1, the 
methods and data of the survey are presented and discussed, as well as the main 
indicators used in the survey, which serve as the cornerstones of the empirical 
analysis. Sections 4.2 to 4.5 then provide information about the analysis and the 
empirical outcomes of the survey by their respective themes. Section 4.6 
provides a summary and aims at combining the main outcomes which are 
discussed more in their theoretical context in the final chapter.  

Chapter 5 proceeds to present and analyse the data obtained from the firm 
executive interviews. The entire study thus consists of two combined data sets 
and their analyses which seek to provide a rich and versatile understanding of the 
research object. The interview analysis intends to deepen and increase our 
understanding of the different firms’ innovation activities, networks and their 
spatial dimension. A considerable part of the basic analysis is available in 
Appendix III and IV due to its length and to facilitate a fluent proceeding of the 
analysis. This chapter is summarized in Section 5.6. 

Altogether the combined and intertwined two data sets (the latter with firms 
from the former) and their analyses provide a versatile opportunity to study firms 
and their spatial innovation-related interactions and a chance to understand the 
nature and rationale for the structuring of what may be seen to constitute an 
innovation system. It seems to be a solid methodological solution to apply both 
the quantitative and qualitative data and analyses to approach regional 
innovation systems concerning the not-so-easily-approachable nature of the 
innovation activities and environments as such. The study does nevertheless have 
several limitations that are discussed in Chapter 6 in detail. It is worth 
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mentioning here, however, that one of these main limitations concerns the 
interactions related to innovation activities, of which the explicit ones were 
included. Instead, the more implicit interactions and impacts of the innovation 
environments (such as local values and beliefs on e.g. innovation risk-taking) 
had to be excluded, among other things, due to the relative difficulty of studying 
such intangible factors using applied methodology. 

The outcomes, at least to some extent, represent the micro-level conditions of 
innovation activities in Finland, with the exception of some particular localities: 
there are two growing university–city regions and their surroundings, of which at 
least Jyväskylä Region also has fairly remote sub-regions with a low formal 
institutional backup for innovation in the vicinity. Therefore, it seems arguable to 
use a sub-title “The Finnish Perspective” in the name of the study. 

Chapter 6 sums up, discusses and brings together the theoretical and 
empirical findings of both two datasets and their analyses. The proposed research 
task and related questions are discussed and an effort is made to propose answers 
to those questions, although it is acknowledged that one study always almost 
inevitably leaves even more open questions than provides definite answers. Yet, 
it is believed that the present study can contribute to our understanding, at least 
concerning the Finnish circumstances, if not beyond. Chapter 6 contemplates the 
reliability of the empirical outcomes and discusses some critical methodological 
considerations to contribute to further studies. The empirical outcomes are linked 
to other outcomes under the framework of the regional innovation system and to 
some extent also to other studies under the umbrella of the territorial innovation 
models. This discussion aims at showing both rigour and ������� in the studies 
guided by the framework of the regional innovation system approach and related 
approaches. Finally, future challenges for research as well as some policy 
implications are discussed. 
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2. STUDYING REGIONAL 
INNOVATION SYSTEMS FROM 
THE BOTTOM-UP PERSPECTIVE 

2.1. Research task: The regional innovation system from 
a firm perspective 

#�����	A���	��	"�	"���	��	��"	�'���	��%�����	����������	�������9	

As demonstrated earlier, one of the focal questions of the recent research in 
regional studies and other such disciplines has to do with innovation activities 
and related knowledge interactions and their spatial character. There are 
numerous schools of thought approaching this theme, and among them is the 
regional innovation system (RIS) approach. This study applies the theoretical 
and analytical framework provided by the regional innovation system approach 
to study both the spatial dimension of firms’ innovation activities and, at the 
same time, the applicability of the framework with its potential problems and 
advantages. The study also discusses at the theoretical and methodological level 
the potential contributions of other territorial innovation models (TIMs) in 
connection with the RIS framework. The focus, however, lies on empirical 
analyses, because empirical evidence is still too scarce and prohibits further 
developments in building a theory (Edquist & Doloreux 2003). Through this 
empirical study in particular, some key aspects of the RIS approach are evaluated 
and discussed and finally further contributed to in the final chapter. 

Concerning studies on innovation and regional development in particular, or 
“learning regions” as they term it, MacKinnon et al. (2002, 305) criticize this 
stream of research for not being adequately empirically substantiated and for 
being overly based on secondary data sources. They claim that “there is a need to 
employ a range of research methods – including corporate interviews, surveys 
and ethnographic approaches – that involve direct contact with the individuals, 
firms, and organizations engaged in processes of learning and innovation within 
various regional and industry contexts”. This notion serves as one of the starting-
points of the empirical study.  

Empirically, the study concentrates on the firm-level analysis, which means 
that it can be characterized as a bottom-up analysis instead of a top-down 
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perspective of a system-level analysis. This is also to assess which features of the 
RIS model seem to be meaningful in reality. For example, a system-level 
analysis may, and in many studies it does, assume all the firms located in the 
region as important actors of the system, which in reality may not usually be the 
case – they may be mostly linked to actors located in other regions instead. A 
system-level analysis often neglects a variety of innovating activities of firms, 
reducing them into often used categories or dichotomies like large firms versus 
SMEs, high-technology versus low-technology firms and alike, which may 
sometimes be useful for policy-making, but under closer scrutiny, are hardly 
useful for accumulation of scientific knowledge and building of a theory. 
Another question is that most of the studies have been concentrating on 
manufacturing industries, whereas the role of service industries has been rather 
neglected in innovation studies, let alone the spatial dimension of this sector’s 
innovation activities (e.g. Sundbo 2001, Miles 2003, Hauknes 1998). 
Nevertheless, all OECD countries have witnessed a vast expansion of the service 
sector within the recent decades, where sub-sectors such as telecommunications 
and consultancy have been of strategic importance for other industries (Hansen 
1998). 

Thus, it is considered here that firms vary to a great respect in relation to their 
needs for knowledge and innovation, and this also shapes their needs with regard 
to their geographical and wider innovation environments. Therefore,	 it is not 
possible to define a “one-fit-for-all” innovation milieu to different types of firms. 
This notion has led the study to search for ways to categorize firms according to 
their pattern of innovation or style of innovation activities to find more fine-
tuned categories than usual dichotomies and other overly simplistic groupings. In 
addition, there has been a lack of empirical studies aiming to connect both the 
localization and globalization tendencies together as far as the firms’ and 
industries’ innovation processes are concerned (e.g. MacKinnon et al. 2002, 
Lagendijk et al. 2000). 

These considered, the strategy of the study is not to take a model of the 
regional innovation system for granted, but “to build a puzzle block-by-block”. 
The intention here is not to imply that a top-down system perspective renders 
worthless but that alone it may lead to a distorted understanding of the real life 
phenomenon and in this way hinder further efforts to build a solid theory of 
spatial innovation environments.  

�%�� $����� ���+ then is to put the main concepts of the regional innovation 
system approach into an empirical scrutiny to test their relevance and 
applicability – in this case concerning the two Finnish regions and their 
manufacturing and business services firms. �%�� ��" �! ���+ is, through this 
empirical testing, to come up with suggestions, critical notions and ideas for 
future development prospects for the RIS approach. Based on these starting 
points, empirical research problems may be defined as the following broad 
questions to be specified later: 
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� �"� ��'� ��� ���� �� ��!� �������#: What kinds of groups of firms can be 
identified among the industries in the two regions studied in relation to their 
innovation activities? Is it possible to identify some common characteristics 
within the groups, distinctive for each group of firms? 

� ������"�� �: What kinds of external relationships can be identified among 
these groups of firms, related to their innovation activities? Are there any 
long-term, co-operative relationships among these external relationships, 
which can be considered to be specific innovation networks? 

� �%�� �&������ !������ �: At what geographical levels (regional, national, 
international) do these innovation networks take place? Are there any 
differences or similarities between the groups in this sense? 

� ��� ��"��� ��!� ��������� ��: Is it possible to identify any certain 
characteristics concerning these groups’ innovation environments (consisting 
of certain kind of actors, external relationships with them, exchanged 
resources, meaning of agglomeration forces, techno-economic institutions, 
etc.)? 
 

After answering the empirical questions above that are related to the two 
interlinked data sets and their analyses, the questions below are then analysed 
and discussed at a more theoretical level: 
 
� Which elements of the RIS model seem important and which seem to be less 

relevant? How can they possibly be better operationalized? 
� Are there any significant differences or similarities with the outcomes of 

other empirical RIS studies carried out so far? 
� What are the methodological lessons to be learned from the experiences of 

the study? 
� What are the contributions of the study to the development of the regional 

innovation system approach? 
� What issues seem to be important for future research in terms of the RIS 

approach? 
 

The above-mentioned empirical questions will be defined further in Chapters 4 
and 5, in connection with both of the two analyses. For both of them, the four 
empirical key questions are essential, but approached in different ways, because 
the former is based on data collected by a postal survey, and the latter on 
interviews with firm executives – therefore distinctive in their scope and depth. 
Yet, the data-sets and their analyses are interlinked by, for example, the fact that 
the latter (analysed in Chapter 5) consists of firms which had also responded to 
the mailed questionnaire (analysed in Chapter 4). After all, the empirical findings 
are considered important only in connection with the methodological and 
theoretical scrutiny, as they allow the study to contribute to a wider scientific 
discussion in the field. Based on the empirical mission, the more theoretically 
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and methodologically oriented discussion of Chapter 6 provides the RIS 
approach with some insights for its further development. 

#���#�	>�"	��	%��	�����9	?��������%����	�������	

In her much debated criticism, Markusen (1999) claimed that the field of 
regional studies has increasingly retreated into a mode of discourse in which 
concepts lack substantive clarity, thus leading her to discuss about “fuzzy 
concepts” within the analyses of regional studies. According to Markusen (ibid., 
870), these are characterizations at a theoretical level that are difficult to 
operationalize and, in some studies, “… no attempt is made to offer evidence at 
all. Elsewhere, evidence marshalled is highly selective. Methodology is little 
discussed”, leading to the use of the case study or anecdote approach in analysis 
to illustrate theoretical contentions, whereas “… the results of more 
comprehensive tests and instances which do not uphold the theory are frequently 
ignored” (ibid., 869). Bearing this in mind, the present study does not wish to 
add to “fuzzy concepts” but to contribute to one stream in the analysis of 
regional studies, the regional innovation system approach, by making an effort to 
further operationalize and test some of the key concepts and a body of 
theorization. This study also attempts to conduct the analysis with a sufficiently 
large amount of data to base on.  

Methodologically, there are several ways to pursue the aim of accumulating 
the understanding of regional innovation systems. For example, studies may 
approach innovation-based regional development from top-down, i.e. by 
analysing industrial structures and development trajectories, or from bottom-up 
by analysing, for example, firm-level data on innovation activities and their 
spatial dimension. Some key aspects of generic methodological perspectives or 
research strategies within the RIS approach can be seen in Table 3. Naturally 
there are several more detailed research tracks to follow within each of the three 
presented perspectives or levels of observation. It is also possible to combine 
these perspectives, for example in case that there is a possibility for a larger 
research programme. It may begin in a top-down fashion proceeding to a bottom-
up study and even to tracking some single radical key innovations of the region. 
The present study represents the “middle-level”, i.e. “bottom-up”, perspective on 
the regional innovation systems, which perspective is seen to offer an 
opportunity to find out how “systemic” the linkages and interactions are within a 
region and about multi-scalar interdependencies between various geographical 
levels in firms’ innovation networks, among other things. 
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In its methodological approach, this study owes a great deal to the REGIS 
research project (“Regional Innovation Systems: Designing for the Future”, EU 
4FP/TSER Programme) reported in Cooke, Boekholt and Tödtling (2000). Both 
this study and the project are based on the regional innovation system approach 
and focused on investigating firms’ interaction with their spatial environments 
with a special interest towards inter-organizational networking. Further, both of 
them combine quantitative and qualitative methodology, where a survey is 
followed by firm interviews for more “in-depth” data. 

Nevertheless, they have several differences and it would therefore not be fair 
to label the present study as a follow-up study of the project. Let us briefly 

� �	� �� !���	��"����� #�$�������� %����

��

�&�	�'�	��(� Key clusters / 
System level; may 
be also a 
comparison 
between regions to 
find out their 
distinctive structural 
features 
What are the main 
characteristics of a 
certain region as an 
innovation 
environment? 

E.g. Statistics on 
industrial 
development; 
interviews with 
regional key actors 
such as executives 
in large firms, 
universities and 
innovation support 
organizations incl. 
policy-makers 

“Bird’s-eye” view 
on key features of 
the region from the 
RIS perspective; an 
effective way to 
begin to study a 
certain region or to 
compare regions in 
broad outlines 

May lack  
enough depth; 
may focus on the 
most advanced 
sectors and thus 
give a biased 
picture; may be 
based on an 
unrealistic 
assumption that 
firms in a region 
have mutual 
linkages that do 
not exist in reality 

&)	��	�' �(� Firm / Network 
level; may be also a 
comparison 
between regions to 
find out their 
distinctive features 

What different types 
of innovation 
environments there 
are for different 
types of firms? 

E.g. survey of the 
firms in a region, 
interviews among 
different types of 
firms and other 
relevant actors in a 
region 

Possibility to find 
out how ‘systemic’ 
the linkages and 
interactions are 
within a region and 
about multi-scalar 
interdependencies 
between various 
geographical levels 

If many key firms 
are missing from 
the data, it may 
lead to a 
distorted picture; 
surveys may not 
give information 
about e.g. crucial 
intangible 
institutional 
factors 

&*�����		��(� Innovation process 
level 
What specific 
innovations are 
there and how have 
they emerged in an 
innovation 
environment? 

E.g. ethnographic 
studies tracking 
development paths 
of single 
innovations 

A detailed 
understanding of 
actual innovation 
processes and of 
their key 
determinants  

Do not give 
information on 
the broad 
characteristics of 
a region; isolated 
cases 
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identify their main differences in addition to the fact that the REGIS project was 
a wide-scale European comparative study. First, their focal research questions 
are posed in a different way. Second, solutions put into practice when 
operationalizing the key concepts such as innovation and network relation are 
different. Third, this study also is more focused on, for example, product 
innovations because it was perceived during the REGIS project that process and 
organizational innovations were even more difficult to approach by survey 
methodology, which the project nevertheless in addition to interviews also 
wanted to employ in order to get into grips with the coverage of key phenomena. 
Fourth, the present study has included knowledge-intensive business services, 
whereas the REGIS project concentrated almost exclusively on manufacturing 
industries. This study covers a wider geographical area in Finland than the 
REGIS project, including not only Tampere Region, but also Jyväskylä Region, 
thus bringing under scrutiny two different regions within the country. However, 
this study does not include a comparison of these two regions as such, because 
this was done already in another project (Kautonen et al. 2002), and because a 
comparison at such a “high” or “abstract” level does not contribute as much to 
the research interest proposed here. 

Tampere and Jyväskylä are among those few city-regions that have recently 
showed remarkable growth connected with the advent of new knowledge-
intensive industries. Therefore, the emergence of a “knowledge economy” in 
Finland should be indicated by studying these regions in detail from the bottom-
up perspective of different innovating firms. Despite their growth, both of the 
regions also have sub-regions that are lagging behind, as is indicated later in 
Chapter 3, showing that there seem to be many agglomerative forces even within 
the two successful regions. 

The empirical data for the analysis of this study is basically comprised of two 
main sources: a firm survey based on a postal inquiry and a subsequent face-to-
face interview round with some of the firm executives who responded also to the 
mailed questionnaire. The former data source consists of 360 firms and business 
units in the two regions studied, and the latter consists of interviews with 38 
persons in 35 firms and business units. These two data sets are analysed in 
different ways, given that the former is intended to give us more extensive 
outcomes with some possibility to generalize to a wider population of firms in 
the two regions studies, namely in Tampere and Jyväskylä Regions, their main 
characteristics outlined in Chapter 3. The latter data from the firm executive 
interviews and its analysis is intended to give an in-depth understanding of the 
different types of innovators as elaborated in the analysis of the survey data. In 
addition, it intends to show the main similarities and differencies between the 
firms and to characterize their wider (regional) innovation environments in a way 
not necessarily possible with the firm survey conducted earlier. The latter 
analysis also makes an effort to validate and evaluate the main outcomes of the 
survey data, as there are the same persons and firms represented in these 
interviews as well. 
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To summarize the special interests of this study is first of all to empirically 
observe the differences between innovating and non-innovating firms, to find out 
about their innovation activities and (innovation) networks, and finally to analyse 
the spatial implications of firms’ innovation networks and wider environments. 
Through the empirical analysis1, the aim is to bring forward and discuss some 
propositions and key concepts focal in theorization under the regional innovation 
system approach and related approaches. 

2.2. Research setting in the regional innovation system 
framework 

#�#���	?���	���������������	�(	���	2&�	��������	

In this chapter, a theoretical and analytical framework is set up to prepare the 
ground for subsequent empirical study and for explaining the empirical findings. 
Some of the theoretical elements important to this study have already been 
presented, but here a more specific framework is introduced with the key 
concepts and discussion of their analytical use. As pointed out earlier, this 
framework follows the guidelines of the regional innovation system approach, 
and although the whole study is empirically focused, an effort is made to clarify 
the RIS conceptualization particularly in terms of its usability for empirical 
work. Also, the problems related to the key concepts are discussed here and in 
the concluding Chapter 6. 

Within the generic ����������	�������	���������, the two basic assumptions 
are usually that 1) in the contemporary economy the most fundamental resource 
is knowledge and the most important process is learning and that 2) learning is 
predominantly an interactive and thus socially embedded process which cannot 
be understood without taking into account its institutional and cultural context 
(Lundvall & Johnson 1994). The basic elements of analysis in the innovation 
systems approach include actors, the nature of interactions between these actors, 
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and innovation processes that these actors and actor constellations perform. 
Within the innovation systems approach, analysis has been conducted through 
several “lenses”; i.e. from the national, regional, technological, or sectoral 
viewpoint. Institutions include intentional and emerged institutions, where the 
former consist of, for example, the financial, educational, and science and 
technology institutions such as R&D funding and the venture capital system, 
universities, technology transfer agencies and different types of public policies 
among others. The approach thus recognizes also the significance of different 
incentives conducive to innovation (Edquist 1997). Emerged and non-planned 
institutions consist of a vast array of institutions affecting the creation, diffusion, 
and adoption of innovation and technology. These refer more to an underlying 
socio-cultural system of values, norms and common beliefs about, for example, 
entrepreneurship, technological progress, co-operative versus competitive 
behaviour, ��	������ (on institutions and economic performance, see North 1994).  

Under the umbrella of the regional innovation system approach, it is also 
formulated that an innovation system is formed by actors, relationships and 
processes related to producing, distributing and using economically useful 
knowledge (e.g. Cooke 1998). Usually it is seen that for most of the firms, 
interaction within production chains has a crucial influence on their innovative 
performance. In addition to these producer–user relations, numerous types of 
horizontal inter-firm linkages may also play a substantial role. Linkages to other 
actors generating and diffusing knowledge are of importance for an increasing 
number of firms as their knowledge-intensity and capability to adopt new 
knowledge increase. These consist of public research institutions and educational 
institutions, supported by mediating institutions which facilitate the flows of 
knowledge, capital and human capital between industry and this institutional 
infrastructure (Autio 1998). A growing complexity of knowledge bases and 
technology, as well as increasing use of external sources of information and 
complementary resources, are seen as an indication of a “knowledge economy” 
(cf. Cooke 2002). 

It is useful to distinguish between “operational” and “conceptual” systems 
(see Cooke 1997, 2004). An operational system refers to a real phenomenon, 
whereas a conceptual system is a logical abstraction, a theoretical construct 
consisting of principles that explain relationships between and among variables. 
Understood in this way, the term “system” is related to a specific methodological 
approach as an analytical framework (ibid., 18), which does not represent the 
totality of a real phenomenon. Thus, a system as an analytical tool requires no 
assumption that innovation systems always consist of closely linked actors or 
that they have clear-cut boundaries, or that innovation systems would consist of 
similar actors performing comparable functions.  

In his study on the theoretical basis and evolution of systems of innovation 
(SI) approaches (i.e. national, regional, sectoral), Edquist (1997, 3) assesses that 
these various approaches or perspectives have many important similarities 
allowing them to be clustered together as variants of a more general and broadly 
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encompassing approach. He argues that this systems of innovation approach 
cannot be considered to be a formal and established theory because it lacks 
“convincing propositions as regards established and stable relations between 
variables”, and thus calls it an approach or a conceptual framework (ibid., 28). 
Edquist identifies several characteristics common to different systems of 
innovation approaches in the following (ibid., 15–29).  

Despite different interpretations of innovation, all perspectives place 
��� ���� �������%�������"������ $�$ "��. Various kinds of learning processes are 
behind many innovations, either in formal activities such as searching through 
R&D or education, or embedded in ordinary, everyday economic activities 
(learning-by-producing). Also the concept of innovation is broader than the 
predecessors of the approach: both product and process innovations are 
encompassed – where the product innovations are sometimes given more interest 
due to their principle role in effecting structural change in economies by 
increased productivity and the creation of new jobs. In addition to technological 
innovations, also organizational innovations are included in the analysis within 
the SI approach. 

All systems of innovation approaches strive to % �����"���� encompass a wide 
array of the determinants of innovation from its development to production, 
diffusion, and use, including different interactions related to feedback loops. At 
the same time, not only economic, but also institutional, organizational, social 
and political factors are involved in the analyses, reflecting the �����!��"�&������ 
characteristics of the approach. From these notions, it is understandable that the 
term “system” is used – many of the determinants and elements are in close 
relationship with each other, and they are usually looked upon as a “whole” 
(ibid., 18). �����&%����� �������!�&��!��"� between the elements constitutes 
a major strength in the SI approach – yet it poses a considerable challenge for 
empirical work: which are the central elements of a certain system; which are 
their roles and relative importance; how are the elements connected with each 
other and what determines their mutual interdependence? Edquist (ibid., 21) 
stresses that the notion of interdependence has helped to bring in demand as a 
determinant of innovation, in the form of “producer–user relationships” 
(Lundvall 1992), “demand conditions” (Porter 1990), and “lead users” (von 
Hippel 1984), for example. 

Concerning ��������� ���"��"��� to all perspectives, Edquist (ibid., 25) points 
out that there have been considerable ambiguities and even contradictions in 
understanding and using them, ranging from the narrow focus on firms, 
universities and research laboratories supported by technology policies (Nelson 
& Rosenberg 1993) to a wider focus consisting also of “routines” and “guide-
posts for action” including trajectories and paradigms (Lundvall 1992), for 
example. Regarding the RIS approach, it seems obvious that both the structures 
and “things that pattern behaviour” are usually included in the analysis (see e.g. 
Cooke et al. 2000, 32–37), although many studies often narrow down to formal 
structures in their empirical analysis. 
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��%��� ��"���&���&�"���� is natural and goes together with the notion of path 
dependence. Interestingly, not only do innovations evolve over time, but also 
institutions and organizations affecting them, leading us to understand a dynamic 
“co-evolution” of knowledge and skills, organizations, institutions, and 
innovations. Numerous feedback loops and interactions back and forth during 
innovation processes have put forth � �)��������� in the SI approach. Connected 
to this temporal element, inertia and forgetting as counterparts of learning 
(Johnson 1992) are those less studied, yet important concepts that may help to 
explain problems faced by some less-favoured regions, for example. 

Although the SI approach has proven to be very influential among policy-
makers, there is no ideal system to derive commonly applicable lessons from. As 
the notion of  &��������� ��� �-���� in the approach, comparisons between 
different “real-life” systems are needed and differences between systems are 
focused upon rather than abstracted from (Edquist 1997, 19–20). 

As the final viewpoint in the communalities of the SI approach, various kinds 
of ambiguities are associated with it, leading Edquist to term them 
*" �"�&�������!�$$���,�(ibid., 26–28). This conceptual vagueness or pluralism is 
derived from the relatively short tradition of the approach, a relatively large 
number of authors from several disciplines developing it, and also their varying 
scientific (and social) goals. This pluralism can be perceived as a strength in 
providing openness and flexibility for different perspectives and solutions. 
Nevertheless, to progress towards existing as a more solid theory (consisting of 
statements of what causes what and why and being able to predict), the SI 
approach should come to, for example, some common key conceptualization. It 
remains to be seen whether the SI approach as a whole develops in this sense, or 
whether its different perspectives progress towards different directions on their 
own. 

#�#�#�	$��	��������	�(	���	2&�	��������	

This sub-section seeks to study in more detail the regional innovation system 
(RIS) approach, in order to prepare ground for and theoretically frame the 
phenomenon present in the study. The intersection of a region, innovation and a 
firm represents a highly complex subject of the empirical study and a theoretical 
framework serves as a guidepost, limiting the number of variables of the study 
and at the same time inevitably simplifying a real-life phenomenon to a great 
extent. With this in mind, a “double-edged” empirical research strategy is 
adopted to enrich the extensive survey outcomes with more in-depth and 
intensive firm interview data.  

In the following, the RIS approach is reduced to some of its key theorists, as 
the boundaries of the approach somewhat fuzzy and there have also been 
different understandings between many theorists of what comprises an RIS and 
especially what aspects need to be pronounced in relation to it. This solution is 
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also based on a starting point that this study is more empirically than 
theoretically oriented, yet aiming at contributing to the development of the RIS 
approach. Therefore, it was not possible to make an extensive investigation on 
the regional innovation system literature.  

Essentially, Philip Cooke and his collaborators are seen here to form the core 
of the RIS approach. In the evaluation of what the founding works of the RIS 
approach have been, this study leans on several other evaluations and authors 
such as Doloreux et al. (2003), Moulaert & Sekia (2002), Lundvall & Borras 
(1999) and many others. The following publications can especially be seen as 
landmarks in this context: Tödtling (1995), Cooke & Schienstock (1997), Cooke 
et al. (1997), Cooke (1998), Autio (1998), Cooke & Morgan (1998), Howells 
(1999), Cooke et al. (2000), Asheim & Isaksen (2002), Cooke (2002), and Cooke 
(2004). 

Even though the theoretical observations here are limited to a fairly small 
number of key contributions, one problem still remains: the RIS approach has 
been developed already from at least the mid-1990s and thus there are quite 
remarkable differences between the earlier RIS vintage models and the most 
recent formulations of the beginning of the new millennium. This study began to 
take shape in the mid-1990s, which unavoidably has left its marks on the design 
of the study, particularly on the design of the firm survey and its indicators. In 
the following, an effort is made to illustrate the main theoretical viewpoints 
characteristic of the RIS approach, together with a brief analysis of the major 
changes occurred at the end of 1990s vintage model and the present model. The 
main aim, however, is to prepare a framework for the empirical study, as pointed 
out earlier. This includes a preparation of operational concepts, to be used later 
during the empirical analysis. 

The regional innovation system approach as such is an outcome of a partial 
overlap of regional science/regional studies3 and the national systems of 
innovation approach in particular (c.f. Cooke 1998, 24). According to Cooke, 
(ibid.), regional science is interested in explaining the locational distribution and 
policy impact of regional high-tech industries, their environments and innovation 
networks. Another strand of this research is based on restructuring of supply 
chains in the Post-Fordist fashion, which has in some conditions contributed to 
cluster formation favouring geographical proximity and has further caused some 
“systemic” characteristics in innovation activities of cluster firms. From the very 
beginning of its existence, the national systems of innovation approach for its 
part has focused on the question of systemic conditions of innovation and, in 
addition, developed theorization with a focus on interactive learning and 
innovation. 
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In the following, the concepts in the focus of the regional innovation system 
approach and of this study are analysed. Before the analysis, the key concept of 
the regional innovation system itself is first defined. According to Cooke and 
Schienstock (2000), an RIS is a geographically defined, administratively 
supported arrangement of innovative networks and institutions that interact 
heavily with innovative inputs of regional firms on a regular basis. In another 
occasion, Cooke (Cooke et al. 2000, 21) discusses the concept as follows: 

“What do we mean by a regional innovation system? It is a concept drawn from 
evolutionary economics which stresses the choice firm managers have of 
choosing the trajectory of their firm by learning and changing as a consequence 
of social interaction focused on economic issues. Such interaction moves beyond 
the business sphere, especially where innovation is the firm-function in question. 
It reaches the public sphere of universities, research labs, technology transfer 
and training agencies. Where knowledge flows through networks of innovators, 
for example, or a skills deficit may be met by augmentation of training 
opportunities, ‘seamless’ interaction is systemic. Where many or all of these 
functions are available and operating in reasonable proximity, backed by 
judicious regional governance and administration, we can speak of a regional 
innovation system. Of course, these always exist in interaction with systems at 
other governance levels.” 

 
These conceptualizations put much weight also on public role in facilitating 
private firms’ learning and innovation activities. Later Cooke (2002, 135–137) 
has also brought up a more market- and venture-capital-driven model of a 
regional innovation system which seems arguable, given the increasingly 
heightened interest of market forces in technology and innovation as sources of 
competitiveness. However, it seems also clear that there will always be functions 
and “grey areas” that are not significantly interesting for the private sector to 
invest and operate in, such as basic education and research. Therefore, in all 
innovation systems in countries under the capitalist regime, both the private and 
public sectors are mixed, although there is temporal and spatial variation in this 
balance. 
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The term “��� ���� �” originates from a Latin verb “innovare”, which means 
“doing something new”. In evolutionary economics, the concept was for a long 
time defined in a narrow sense, restricting it to technical innovations. Some well-
known definitions of innovation are presented in the following: 

“Industrial innovation includes the technical design, manufacturing, 
management and commercial activities involved in the marketing of a new (or 
improved) product or the first commercial use of a new (or improved) process or 
equipment” )!������	�,-#). 
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“Innovation does not necessarily imply the commercialisation of only a major 
advance in the technological state of the art (a radical innovation), but it includes 
also the utilisation of even small-scale changes in technological know-how (an 
improvement or incremental innovation)” )2���"���	+	8�������	�,-=/. 

 
This technological focus was still reflected in the definitions of the 1990s, as was 
the case, for example, in studies falling under the umbrella of regional 
innovation system (REGIS Conceptual Framework 1996): 

“A broader definition of innovation … includes all activities of the process of 
technological change: problems of awareness and definition, the development of 
new ideas and new solutions for existing problems, the realisation of new 
solutions and technological options as well as the broader diffusion of new 
technologies.” 

 
However, the “father” of innovation studies, Joseph Schumpeter, conceived of 
innovation in a much broader way as follows (1939, 87): 

“We will simply define innovation as the setting up of a new production 
function. This covers the case of a new commodity as well as those of a new 
form of organization such as merger, of the opening up of new markets, and so 
on.”  

 
Therefore, several types or objects of innovations can be found. According to 
Schumpeter (1934, 66), these are the following: 

 
� Product innovation: a new product or a new service. 
� Process innovation: a new production method or process. 
� Raw material innovation: use of a new raw material. 
� Organizational innovation: a new form of organization or management. 
� Delivery innovation: a new form of delivery or distribution. 
� Market innovation: a new form of marketing or general market behaviour, 

including a different relationship with the state and other parts of the public 
regulatory system, or other organizations in society, or specific consumers. 
 

If these new elements are successfully introduced in the market or put into 
practice, they may give a firm an advantage in competition – or increase 
productivity which will enable a firm to lower prices or increase its margins, thus 
creating a better competitive situation for itself. 

The degree of novelty in innovation has always been a much debated 
question. Are only “radical” or “new to the world” type of innovations to be 
accounted? This does not have to be the case, as signalled also by Schumpeter 
(1939, 87-88): 

“Recalling that production in the economic sense is nothing but combining 
productive services, we may express the same thing by saying that innovation 
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combines factors in a new way, or that it consists in carrying out New 
Combinations.” 

 
In distinguishing between radical and incremental innovations4, it is also 
possibly to refer to either the technical or economic dimension, where, for 
example, an innovation with fairly modest technical changes may have a crucial 
impact in the market and thus have very radical characteristics in economic 
terms. On the other hand, an innovation with radical characteristics in technical 
terms may have very limited impact in the market for several reasons. Or, as 
usually forgotten in the evolutionary theory of technical change, there does not 
have to be a technical component involved in innovation at all, if a certain kind 
of social innovation is in question (concept, management or organizational 
model, etc.). 

Schumpeter’s choice of terminology in which he uses the terms “innovation” 
and “new combinations” as synonyms has later been seen as interesting by many 
(e.g. Lundvall 1992, 8), unfolding that almost all innovations are based, or 
reflect, already existing knowledge, but combined in new ways. Lundvall (ibid.) 
took up this broad understanding of innovation as his starting point and claimed 
innovation to be an ubiquitous phenomenon in the modern economy where at all 
times and in nearly all parts of it “… we expect to find on-going processes of 
learning, searching and exploring, which results in new products, new 
techniques, new forms of organization and new markets”. He continues by 
stating that in some parts of the economy, these activities may be “… slow, 
gradual and incremental, but they will still be there if we take a closer look”. His 
approach focuses on gradual and cumulative aspects of innovation and points to 
the dependence of future innovation on the past. The cumulative character of 
innovation also blurs the distinction often made in innovation theory between 
invention, innovation and diffusion. As stages, invention and innovation are 
often difficult to date in time, and the blurred boundaries between innovation and 
diffusion refer to a notion that an innovation often does not stay the same 
throughout its diffusion – there are several feedback loops during the evolution 
of an innovation. As Lundvall puts it: “innovation appears now, not primarily as 
a single event, but rather ��	�	�������” (ibid.).  
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Although process models, former market-pull or technology-push models 
have appeared as all too simple and linear an understanding of what innovation is 
about. Instead, the innovation process is nowadays characterized as a “chain-
linked model of innovation” or as “the coupling model of innovation” (Rothwell 
& Zegweld 1985, Kline & Rosenberg 1986, Myers & Rosenbloom 1996). In a 
similar vein, Sundbo (2001, 4) prefers to conceive of innovation more “as a 
process that has material results (such as new products or production methods – 
innovations) than the material results themselves”. Therefore, he considers 
innovation to be “primarily as a process of change in enterprises”.5 From this 
process character it follows that innovation is fundamentally a difficult object to 
measure. 

 
����������
����������
���������
����	
���������	����	��������
 
There have basically been three objects in measuring innovation: inputs, outputs 
or processes. According to Autio (1998, 135-136), innovation measurements 
have traditionally focused on evaluating the inputs and outputs of innovation 
processes, largely because at least some of these are relatively easily quantified 
and measured, compared to processes. There are several databases and statistics 
available from which these data can be retrieved. He states, however, that these 
data suffer from validity problems, as data on innovation inputs and outputs do 
not necessarily give a sufficient and well-defined picture of the underlying 
processes. 

Problems with the data on innovation inputs are related at least to the 
following issues (Coombs et al. 1996): 

 
� R&D expenditure input measures do not indicate the efficiency by which 

innovation inputs are transformed into innovation outputs 
� They do not indicate the significance of the innovations produced 
� They do not indicate the complexity of the outputs toward which they are 

channelled. 
 

In addition, there are considerable differences between industries according to 
their propensity to innovate by conducting formal R&D activities. In most of the 
cases, R&D costs range somewhere between zero and 50 per cent of all 
innovation costs of a firm. Innovation output indicators are not without problems 
either (Autio 1998, 136): 
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� Patent data and bibliometric data, for example, do not indicate the 
commercial success of the underlying inventions 

� Patenting activity varies considerably between different industries 
� Literature-based innovation indicators (e.g. new product announcements) 

may be biased towards small firms and they do not capture process 
innovations satisfactorily.  
 

Hence, surveys on innovation first focused on input and output indicators: 
patents were extensively used already in the 1950s (Schmookler 1959), and since 
the mid-1960s, R&D surveys have been conducted in several countries in a 
systematic way. Later, this stream of surveys was further systematized by 
introducing the so-called Frascati Manual (1981). For decades, most of the 
national and international surveys measured R&D rather than innovation, which 
was increasingly seen as a deficit, as proposed, for example, by Pavitt (1976) as 
follows: 

“Statistics on R&D have inherent limitations (…). They do not measure all the 
expenditures on innovative activities (…). In particular, they do not measure the 
expenditures on tooling, engineering, manufacturing and marketing start-up that 
are often necessary to turn R&D into economically significant technical 
innovations. Nor do they measure the informal and part-time innovative 
activities that are undertaken outside formal R&D laboratories (…). They do not 
indicate the objectives of R&D activities, for example, products and processes 
(…). They do not measure outputs, either in terms of knowledge, or in terms of 
new or better products and production processes.” 

 
It was not before the 1990s that the first systematic and internationally 
comparative rounds of actual innovation surveys were conducted. This was done 
in the first Community Innovation Survey (CIS) in 1993 by twelve European 
countries. This survey was made possible by the introduction of the so-called 
Oslo Manual of the OECD in 19926. The manual was aimed to collect 
harmonized and standardized information on the innovation activities of firms, 
including especially the following:  

 
� the type of innovations carried out  
� the sources of technological knowledge 
� the expenditures on related activities 
� the firms’ objectives 
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� the obstacles to innovation 
� the impacts of innovation activities. 

 
The Oslo Manual concentrated on technological product and process innovations 
(TPP), which were defined as “all those scientific, technological, organizational, 
financial and commercial steps, including investments in new knowledge, which 
actually, or are intended to, lead to the implementation of technologically new or 
improved products or processes”. According to the manual, a firm was 
considered innovative if it produced one or more technologically new or 
significantly improved products or processes during a three-year period.  

Godin (2003) states that within the OECD and Eurostat – where lots of 
efforts in the form of methodological work had been put into standardizing 
innovation measurements internationally – the main objective had been to 
develop output indicators (rate of significant new products and processes), but 
gradually surveys focused on the activities (e.g. percentage of a firm’s activities 
devoted to innovation). The Oslo Manual termed the use of output indicators as 
the “ -3�"���&&� �"%” and activities as the “��-3�"���&&� �"%”. In the former 
case, innovation serves as the unit of analysis and it is seen as advantageous that 
there are questions in the object approach at the direct project level. In the latter 
case, a firm and its innovation activities serve as the unit of analysis, which was 
seen problematic because then large firms, for example, are forced “to give some 
average answer across a number of projects”. According to Godin (2003), OECD 
was more into subject approach because “it is firms that shape economic 
outcomes and are of policy significance”. Godin claims that a quite clear 
distinction can be made as to which national statistical offices and alike have 
adopted the subject approach, whereas the object approach has been left to 
academics. However, the object approach is not without problems, either, as we 
will see. 

Until recently, innovation surveys based on the Oslo Manual can be seen to 
be designed to measure the “degree” of innovativeness at the firm level and the 
resources – both financial and human – devoted to innovation (Salazar & 
Holbrook 2003, 2). So far, three rounds of CIS have been conducted and it is 
evident that the formulation and methodological view underlying Community 
Innovation Surveys still carry many profound problems. Besides the mentioned 
discussion of whether to select the object or the subject approach or to try to 
combine them, there are several other areas of major concern.  

First of all, there is a considerable ����$�"�����#� -��� in the surveys. 
Particularly after the introduction of the Oslo Manual, the services industries 
have expanded enormously, and also their role – conceived earlier of as mere 
receivers and users of (technological) innovations from the manufacturing sector 
– is more understood due to increased research focused on the service industries’ 
role in innovation systems and the service industries’ own innovation activities 
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���	 ��7. Even with traditional indicators, some service industries may be 
recognized as innovative, such as telecommunications and software services 
where also tangible products are often provided. There are still many other 
service industries especially among the knowledge-intensive business services 
that carry out innovation activities in close co-operation with their customers, 
thus being invisible in surveys with questions such as “Has your company 
introduced new or substantially improved services or methods to produce or 
deliver these during years 1994–1996?”. For a service firm this question may not 
be relevant, because a firm’s service may be used as an input for its customer’s 
product, and this input belongs to a customer’s immaterial property rights. In 
addition, a firm’s service may be not new to it, but in a new context (new 
customer) a firm’s input may provide such a complementary competence without 
which its customer’s product would have failed to reach its market (new to a 
customer instead of being new to a service firm). This also refers to the problem 
of identifying an actual, one innovator in a networked economy where external 
competences and inputs are frequently used in innovation activities. However, 
innovation surveys are usually designed to make an effort to tackle this potential 
problem by asking about partners in innovation activities. 

The notion of “new to the firm” brings us to the second problem – �%��!�#����
 $�� ����� in innovation. The surveys use categories such as “new to the firm” or 
“new to the market” or “new to the world” to estimate an innovation’s 
significance in the market. Yet it is usually not possible to define sufficiently the 
competitive environment in which a firm actually operates. Therefore, it is fair to 
say that if an innovation is “new to the world”, it indeed is innovative, but down 
the scale everything becomes quite fuzzy. Without any information about the 
context of a specific innovation, it is difficult to judge whether an innovation 
“new to the market” represents a considerable novelty or just a firm’s imitative 
behaviour in response to its competitor’s action in another country. How should 
a market be understood in this context? It is highly possible that firms’ 
executives differ in how they understand the term. On the other hand, it is often 
important to know firms’ activeness in developing their products, for example, as 
such for various purposes, although it would not represent “world-class” 
innovativeness. 

Another question is how those firms should be dealt with that report not 
having had any innovations during the past three years – thus supposed as non-
innovators – but that have nevertheless conducted innovation activities during 
the period. Not all industries are characterized by a rapid &�"��  $� ����
#������� ��� $���� ���� � within every three-year period. Instead, there may be 
a slow process of technology and product development lasting, say, ten years, as 
it may often be the case in the field of biotechnology, for example, where a firm 
can survive without a considerably positive cash flow due to invested venture 
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capital (in this case, however, the surveys usually inquire into R&D costs 
revealing ongoing processes of innovation activity). Or, a firm may have 
developed four years ago such a significant innovation that it does not have to 
carry out any significant improvements in it for years – is it reasonable to assess 
such a firm as a non-innovator? One of the problems of the object approach in 
many surveys is this: firms are put into two categories of innovative and non-
innovative according to their innovations obtained during the past three years, 
categorizing those firms as non-innovators that may be developing new products 
or processes at the time of the survey, but that have not yet introduced them in 
the market. 

Thus, there are also good arguments for focusing on firms’ innovation 
activities (the subject approach) because it reflects better firms’ continuous 
learning processes or innovativeness in general and in the long run. It may be 
possible to claim that there are researchers who are more interested in knowing 
about actual, single innovations and tracing their origins, specific history and 
subsequent rate of success in the market. Then there are also researchers who are 
more interested in, for example, the functioning of a national or regional 
economy (or system) at the firm level from the viewpoint of innovativeness – for 
them, a single innovation may not be as important as the overall degree of 
innovativeness, often in a comparative setting ���151��� to some other national or 
regional economies.  

In many innovation surveys, the questionnaire is addressed to a managing 
director, CEO or a person responsible for the business unit in question. There are 
doubts whether they are always �%��� ���+� ���!#��-���&��� �� compared to 
middle managers in R&D, for example. On the other hand, in the case of 
considerable product or process innovations in a large firm, these usually require 
such financial resources that top management have to be involved. In small 
firms, managing directors or entrepreneurs usually have a good “hands-on” 
knowledge about what is going on or they are always centrally involved in the 
decision-making and even actual operations. 

As a conclusion, there are good reasons, as presented above, for " �-����#�
�������� ���%� � ��� 9����������� ���% !�, at least to test their validity and 
reliability. Another conclusion is that in a survey �������� !����������� of 
innovation should be used so that a “cross-checking” can be done in analysis. 
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Especially important to this study is the role of inter-organizational networks, 
and specifically that of innovation networks. This point was already presented in 
Chapter 1 in general; here it is studied in the context of the RIS approach. Inter-
organizational networking was especially pronounced in the vintage model of the 
RIS at end of the 1990s. This can be seen, for example, in the following citation 
(Cooke, Gomez Uranga & Etxebarria 1997, 484): 
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“…(F)rom the systems perspective, Porter’s most interesting, but rather 
neglected, insight is that cooperation is the key to much of the success of 
accomplished clusters. He stresses, for example, the centrality of ‘closely knit 
social–cultural links’ and ‘willingness to cooperate’ as firm strategy which is 
strongly associated with competitive advantage, ‘research networks’ and 
‘industry clubs’ as factor conditions enhancing the competitiveness of clusters, 
and ‘links to other growing industries’, ‘specialised business services’ and 
‘government-supported local agencies’ as elements related to and supporting the 
competitively advantaged lead industry. Indeed, of seventeen factors of 
competitive advantage, more than half involve strictly cooperative business 
practices. It is in the cooperative dimension that systemic regional innovation is 
institutionalised, creating advantage for firms able to engage in the competitive 
‘surplus’ that arises from external economies of scope and scale. 

An innovative regional cluster is likely to have firms with: access to other firms 
in their sector as customers, suppliers or partners, perhaps operating in formal or 
informal networks; knowledge-centres such as universities, research institutes, 
contract research organisations and technology-transfer agencies of consequence 
to the sectors in question; and a governance structure of private business 
associations, chambers of commerce and public economic development, training 
and promotion agencies and government departments. Where these are available 
in a region and, crucially, the organisations noted are associative (Cooke and 
Morgan, 1998), meaning there is systemic, i.e., regular, two-way, interchange on 
matters of importance to innovation and the competitiveness of firms, we may 
consider this to be a regional learning system. Where to this is added the 
financial capacity, through the existence of the financial infrastructure needed to 
enable firms to gain the necessary venturing finance and invest the necessary 
qualities of capital to generate endogenous innovation, we may speak of a 
regional innovation system.” (c.f. analytical vs. operational concept, the author) 

 
Or, according to Autio (1998, 133–4, see also Figure 2):  

“As SMEs and large firms strive to secure a position of dominance and gain 
access to necessary complementary assets, they often establish formal and 
informal alliances with various external interest groups. (…) (T)he main interest 
groups are denoted as with the four Cs: Customers, Contractors, Collaborators 
and Competitors. Of these, alliances with customers and contractors (or 
suppliers) represent vertical networking. Alliances with collaborators and 
competitors represent horizontal networking. These two forms of networking 
generally tend to have different impacts on business performance. It has been 
suggested that vertical networking, particularly with customers, is positively 
correlated with growth, whereas horizontal networking can be expected to have 
a positive impact on profitability )������6�	��	���	�,,@/.” 
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At the time, the model of the regional innovation system was depicted according 
to Autio’s (ibid.) figure, also used in Cooke et al. (2000). This stylized model 
was also used as a starting point for the present study. 

To complement internal competences and/or to substitute, for example, a 
poor local environment, firms may enter into ���� �+� with selected partners 
(strategic alliances, R&D agreements, licensing or subcontracting) or it may 
happen that their existing production networks evolve into a more knowledge-
intensive form of exchange and into an explicit form of relationship 
incorporating elements of product development, for example. Here, an 
innovation network may be defined as an explicit organizational arrangement of 
co-operation and exchange to develop new or improved knowledge, products and 
services. 

Inter-organizational learning and creation of innovations is out of necessity 
situated; i.e. proximity of some sort is necessary for interaction. However, 
proximity is not solely a geographical concept. It may take the form of 
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organizational, cultural or temporal proximity, for example. A regional 
dimension may provide externalities relevant to firms’ innovative activities due 
to the following reasons (cf. Lundvall & Borras 1998, Porter & Sölvell 1998, 
Howells 1999): formal and informal contacts between network members are 
made possible through casual and planned meetings, information exchanges, and 
customer–supplier relationships. Synergies may emerge from the shared cultural, 
psychological or political perspectives of actors engaged in the same 
specialization in the same economic region.  

In addition, a region may be a localized pool of specialized expertise and 
knowledge for a certain industry or agglomeration strong in the region, and thus 
contain a considerable amount of tacit knowledge embedded in a system, its 
networks and labour, which is difficult to transfer to another locality. To avoid 
lock-ins, these internal relationships and untraded interdependencies have to be 
accompanied by various linkages to the external environment of the innovation 
system (Cooke 1998). On the other hand, networks may enable firms to 
compensate for adverse location conditions (Tödtling 1995, 182). Thus, in the 
case of a regional environment poor with resources critical to innovation, 
networks with distant partners may provide a firm with access to other 
knowledge bases and to complementary competences, and/or facilitate opening 
up markets for new products. 

To identify and analyse inter-organizational relations empirically is not easy. 
For example, there may be durable relations which are arms-length as there is no 
significant mutual engagement or exchange of valuable knowledge�	��	������� It 
may also be the case that actors are tied together for a fixed period of time in a 
joint project in which fairly intense exchange of knowledge takes place, but after 
the project is finished, actors separate without any close bonds having been 
formed. These have some characteristics of a network relation – one being 
durable, the other encompassing an intense exchange of knowledge – and yet 
they cannot be regarded as actual network relations. For the empirical purposes 
of the study, a fairly clear-cut way of distinction is presented as follows.  

Sivula et al. (2001) have presented a typology which is applied in this study 
and put into use in the firm interview section in particular. This typology consists 
of two main determinants, of which the first is *������"�� �� ���������,, 
attributed either as “transaction” or “co-operation”. In the former case, a relation 
is arms length, with clear organizational boundaries and market-driven exchange 
of goods or services. In the latter case, there are exchanges of resources (ideas, 
knowledge, employees), utilization of joint teams, blurred organizational 
boundaries, ��	������. The second determinant is *!����� �� $��������� ��%�&,, 
split into short- or long-term relations. Here the former case means that there are 
single assignments between the two and no bonds are developed between them, 
and that there are identifiable and practical goals. In the latter case, a long-term 
relationship includes repeat engagements, strong bonds between the parties, and 
there are long-term benefits for both. Therefore, there are four dimensions 
(ibid.): 
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� short-term transaction, i.e. market exchange relationship; 
� short-term co-operation, i.e. co-makership or project-type of relationship; 
� long-term transaction, i.e. loyal relationship, arm’s-length but durable; 
� long-term co-operation, i.e. considered as a network relationship. 

 
For reasons discussed earlier, it is the last type of relationships that this study is 
especially interested in. Nevertheless, there are references also to other types of 
relationships during the analyses in an attempt to put innovation networks in 
their place in relation to other relationships. 

The term “������” is used very loosely in the RIS approach to denote the 
connectedness of the different elements of an RIS and the importance of 
feedback loops in interactive learning and innovation processes. Therefore, many 
assumptions made in the fashion of a traditional system theory do not apply. It is 
essential to note that within the RIS approach, a system is always seen open and 
its boundaries not clear-cut but flexible. 

 
���������	
��������������������
��������������
�
 
In the following, both a wider concept of an innovation environment and a 
concept of a region, or what constitutes a region in the context of this study and 
within the RIS approach, are presented. These two – the innovation environment 
and the region – are seen intertwined and partly overlapping to a varying degree 
from each empirical context to another. 

The term ��#� � is naturally one of the cornerstones of the RIS approach, 
although not that often put under closer scrutiny. First of all, the use of the term 
region in the approach usually refers to a level below the national level (Cooke 
1998, 15), but from this notion onwards, it becomes somewhat fuzzy. In 
empirical studies of the RIS fashion, the case regions have varied from, for 
example, the whole Federal States of Germany (“Länder”, see e.g. Fritsch 2001) 
to relatively small counties or city-regions in the Nordic countries (Asheim & 
Isaksen 2001), or to European metropolitan areas (Revilla Diez 2002) . The main 
principle in the background has often been that geographical proximity matters 
in innovation activities and therefore parties involved in interaction are favoured 
by co-location in the same region. Or, the regional level may also have referred 
to the governance aspect of innovation support activities and the aim to foster a 
more strategic view of public policies to facilitate and encourage innovation at 
the regional level, as a tool to strengthen the regional economy and regional 
employment. 

In his article laying a strong foundation for the RIS approach, Cooke (1998, 
15) points out first that there are well-known terms to define a region based on 
shared normative interests (culture areas), economic specificity (mono-industrial 
economies) or administrative homogeneity (governance areas). He adds that an 
introduction of a cluster concept provides one more possible determinant; 
another is provided by variation in governance arrangements, where a region 
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with a strong institutional capacity to foster, for example, co-operation among 
the political and economic agents gives a region a strong conceptual and real 
identity. What is important here is that a region can be homogenously identified 
and distinguished from other regions by certain criteria, such as geography, or by 
a mixture of political, economic and cultural factors intertwined, for example. 
Cooke (ibid., 16) discusses regions in terms of a system of collective order (see 
also Scott in the same volume), where this order is based on mutual 
understanding, trust and reciprocity among the collective economic community, 
and the “systemness”, where it exists, derives from the relatively stable and 
regular flows of information among the members of the regional innovation 
community.  

If we elaborate some of what has just been presented, in a Finnish context a 
region in economic terms is usually understood and interpreted as something 
likened to those regions under administration of the regional councils and 
Employment and Enterprise Development Centres (EEDCs), or as daily labour 
migration areas that are sub-regions. The former are from here on referred to as 
“regions” and the latter as “sub-regions”. Administratively, politically and as 
daily spheres of work, both are relevant and as there are many older or recently 
emerged institutions fostering their role, including the media (regional/local 
radio channels, newspapers), educational set-up (polytechnics and other 
educational organizations below this level), many institutions of relevance to 
innovation support (sub-regional business development agencies, etc.), and so 
forth. Nevertheless, from the viewpoint of firms (excl. the micro-firms), both are 
to a great extent too limited. Yet, as we shall see later, there are some region-
specific economic agglomerations in the two regions studied, for example. 
Therefore, the question of a relevant regional level with regard to the innovation 
system approach is far from easy. 

In the analyses of the two empirical data-sets presented in the following 
Chapters 4 and 5, a simple categorization concerning the geographical level is 
made between the regional, national and international levels. This holds true 
especially in the survey, and to a great extent in the firm interviews as well, 
although in them the firms have often been able to locate their partners more 
precisely according to their municipality or sub-region, although then discussed 
in the analysis again mostly at a more general three-tier level. Naturally this is all 
too simplistic a solution, but it would be difficult to deliver to firm executives a 
very complicated questionnaire asking time and time again whether their key 
customers, suppliers and other partners are located in the same municipality, sub-
region, region, nation, the EU, or beyond that.  

The problem with these three geographical levels is that related to 
administrative borders – there are always firms located on the edge of a region 
and close to firms located in another, bordering region. Nevertheless, in the two 
regions studied, a great majority of the firms are located in the middle of the 
regions, in their largest city-regions, thus creating a situation in which location 
and “real” geographical distance to other regions overlap although a simple 
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categorization is used. Obviously within a region, sub-regions tend to vary to a 
great deal as locations of firms’ innovation activities as far as their resources and 
institutional settings are concerned. An attempt is made to cope with this 
particularly in the firm interviews analysis. 

Going back to a more theoretical level, globalization of economic activities 
has increasingly brought new ingredients into the discussion on regions and 
regional development, and the earlier vivid discussion on endogenous regional 
development as such has died down. Instead, the set-up is often based on local–
global interaction and a tendency to perceive these as the two sides of the same 
coin – meaning that globalization puts more pressure on the qualities of regions 
and localities. There have been a number of studies in which the localization 
thesis amounts to a pure image of a harmonious region (Lagendijk et al. 2001). 
Globalization, on the other hand, is perceived in many theoretical and empirical 
studies in terms of rather abstract external pressures against which the region 
needs to protect itself. In the more critical approaches, the “global” is embodied 
in corporate networks and externally owned plants, which may have more or less 
strategic power over resources of innovation within the region; that is, 
globalization is identified to take place also inside local and regional economies. 
There has been a lack of empirical studies aiming to connect both the 
localization and globalization tendencies together as far as the firms’ and 
industries’ innovation processes are concerned (e.g. MacKinnon et al. 2002, 
Lagendijk et al. 2000). 

As Oinas and Malecki (2002, 103) put it: “Innovation systems are worked out 
differently in space; they exhibit different spatial configurations. They may 
originate in one place, but often they are spread beyond local, regional, and even 
national borders”. It seems that a theoretical development is progressing rapidly 
nowadays as far as the spatial dimension of innovation is concerned: we are 
witnessing a development from the simple ideas that either the local/regional is 
the most prominent in innovation activities or that geographical distance does not 
matter anymore towards a complex, yet realistic understanding of many subtle 
factors affecting spatial distribution of processes of knowledge creation, sharing 
and exploitation related to innovation activities. A crucial notion to be studied in 
detail is that there are several dimensions of proximity, including not only 
geographical, but also other dimensions such as organizational, cognitive and 
cultural proximity. The importance of these different dimensions varies in 
different situations.   

The term “��� ���� ������� �����” may be used to refer to those important 
factors external to a firm but focal for its innovation activities. Of specific 
interest here are this environment’s regional dimensions, which help in limiting 
empirical observations to some extent, although a clear-cut boundary between 
regional and non-regional aspects of innovation environment is usually not 
made. 

In their large European empirical study in the RIS fashion, Sternberg and 
Arndt (2001) make a distinction between firm-level and region-level 



 
66 

 
 
 

determinants of innovation, arriving at a conclusion that the firm-level 
determinants have a greater overall influence on innovation activity than most 
region-level determinants, with one exception. This is that a region’s capacity for 
research is the most significant individual determinant of firms’ innovation 
behaviour. Yet, they conclude that the regional environment is not an 
independent determinant of a firm’s innovation activity, but that it is influenced 
by the characteristics of those firms in the region, i.e. firms that have the 
capability to innovate can realize their potential more easily in a suitable regional 
environment. Therefore, both the firm-level and region-level determinants 
influence each other, even if not to the same level of intensity (ibid., 379; also 
Tödtling 1995).  

In the model presented later here (Figure 3), the distinction between firm-
level and region-level determinants is not made explicit, although many of the 
same variables are included. Most of these determinants in firms’ innovation 
environments are especially focused on later in the analysis of the firm 
interviews, although some measures are taken also in the firm survey to cover 
these aspects. Clearly, an analysis of innovation networks is a focal part in both 
sections. 

According to Cooke et al. (1998), there are several institutional elements 
especially important for regional innovation systems: agglomeration economies, 
institutional learning, associative governance, proximity capital and interactive 
innovation processes. Let us discuss these in some detail in the following, as 
these form a substantive part of (regional) innovation environments.  

�##� ������ ���" � ����:�Since Marshall, the advantages of co-location by 
firms in single or complementary industries have been understood well (ibid.). 
Krugman (1997) lists these as follows: first, a concentration of producers 
supports local suppliers of specialized inputs, who thus help in generating 
external economies of scale effects; second, agglomerations generate localized 
pools of skills benefiting workers’ and firms’ flexible labour market 
opportunities; and third, information spillovers are implied by the existence of 
agglomeration. In the sphere of regional innovation activities these translate into 
opportunities for lowering transaction costs from uncertainty due to the 
possibilities for specialist, tacit knowledge exchange present in the 
agglomeration (though always subject to efforts to minimize leakage and 
maximize equivalence from tacit knowledge exchange with others) (Saxenian, 
1994; Storper and Scott, 1995; Malmberg and Maskell, 1997). �

“Stocks of localized knowledge” are due to historically developed sediments 
of knowledge creation and investments and thus to a great extent path-dependent 
in nature. Regional capabilities change over time as resources become exhausted, 
as structures decay and as institutions degenerate leading to deterioration of 
competitiveness of firms dependent on those decaying capabilities (Maskell and 
Malmberg 1999a). There are many types of processes against this asset erosion: 
the ability to unlearn old routines, to remove formerly significant institutions and 
the formation of new capabilities. 
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There are many types of advantages or influences for firms located in an 
agglomeration with developed specialization and a dense web of inter-firm 
relationships (Enright 1994). Rather than within any single firm, the resources 
and capabilities vital to firms to succeed in competition can often be found inside 
a region. Then there are activities which are shared between firms within the 
agglomeration. Thus firm strategies can be greatly influenced by strategic 
interdependence, rapid information transfer, and a mix of competition and co-
operation as mentioned. Howells (1999, 81–85) presents five core processes of 
regional innovation systems ranging from localized communication patterns and 
knowledge sharing to search and scanning procedures, further to localized 
invention and innovation performance, showing in how many potential ways 
firms are influenced by the conditions of their very neighbourhood.  

Thus, specific regional advantages are usually seen to be attached essentially 
to regional agglomerations of firms denoting the clustering of interdependent 
firms in one or a few adjacent industries. However, the renewed interest in 
localized spatial growth has come from a variety of disciplines (see e.g. Gordon 
& McCann 1999) like neo-classical economics, business and management 
literature, and economic geography and spatial planning, resulting in terms such 
as “clusters”, “new industrial districts”, “embeddedness”, and “milieux”, all of 
which have too often been used more or less interchangeably. These discussions 
have tended to conflate the ideas arising from quite different perspectives which 
are sometimes complementary and sometimes contradictory. Therefore, a 
systematic approach is called for. Three basic types of agglomeration can be 
suggested, on the basis of different streams of theorization as follows (Gordon & 
McCann 1999): 

 
� �%�� "�����"� � !���  $� &���� �##� ������ � (Weber 1909/1929, Marshall 

1925, Arrow 1962, Romer 1987, Glaeser et al. 1992), in which the absence 
of formal structures or strong long-term relations between firms of the 
agglomeration prevails. This model may characterize, for example, many 
new, high growth industries in city regions or an industry characterized by a 
domination of SMEs with only rival relations. 

� �%����!�������)" �&��/�� !�� (Isard 1951, Miller & Jensen 1978, McCann 
1995), which is characterized by sets of identifiable and stable relations 
among firms. This model may be typical, for example, of spatial patterns of 
industries such as chemicals and pharmaceuticals where the scale economies 
play a considerable role. In Finland, pulp and paper industries with their 
upstream and downstream industries represent one example of this model. 

� �%�� ���� �+� ; �� "��-<� � !���  $� �##� ������ � (Granovetter 1985 and 
1991, Harrison 1992), which is based on social networks as a durable form of 
social capital, created through a combination of social history and ongoing 
collective action. This does not necessarily imply a vast existence of strong, 
explicit ties between firms of the agglomeration, but (at least) an existence of 
weak ties, open-ended and pluralistic milieu relationships with a large 
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number of partners to maintain flexibility, especially if dynamic, knowledge-
intensive industries are in question. 
 

This distinction is criticized by Martin and Sunley (2003), for example, for being 
too simplistic: the three basic types should be seen as mere ideal models. 
Nevertheless, a strong argument has been made also in the RIS approach that 
regional agglomerations (or clusters) provide the best context for promoting 
localized learning and endogenous economic development.  

The concept of� ��������� ���� �������#� refers to the institutional setting of 
norms, routines, “rules of the game” and “conventions” (after North, 1993), 
whereby it is widely understood that certain practices are acceptable and promote 
trustful relationships amongst firms and organizations (which may also help 
reduce transaction costs). Among the norms of growing importance for firms and 
innovation support organizations is the presumption in an uncertain and highly 
turbulent globalizing economy that openness to learning good practices from 
others is important. In Lundvall and Johnson’s (1994) formulation, this is 
conceived of as an externalized form of the kind of learning more typical of what 
Argyris and Schon (1978) referred to as the more internalized characteristics of 
the “learning organization” or firm. It applies equally to organizations that 
interact with firms, including governance agencies.�

In regard to���� "�������# ������"�, a reference is made (Cooke et al. 1998) 
to a networking propensity, whereby key regional governance mechanisms, 
notably the regional administrative bodies, are interactive and inclusive with 
respect to other bodies of consequence to regional innovation activities. This is 
seen as potentially leading to an organizational setting in which regional 
administration animates or facilitates associativeness among representative 
bodies inside or outside public governance, but does not seek to dominate a 
process of consensus formation with respect to a readjustment of regional 
economic strategy, for example, but instead aims at inclusive processes of 
development (ibid.). 

Among the proponents of the RIS approach, there are varying opinions 
considering the role of public policy and public–private governance of 
innovation: in his earlier vintage model, Cooke (1998) stressed the role of public 
intervention and public or semi-public agencies as intermediating actors. Later, 
he acknowledged the following two basic types of innovation systems: the 
regional innovation system (RIS) and the new economy innovation system 
(NEIS). Differencies between the two include technology and R&D-driven 
versus market and venture capital-driven, user-producer relations versus serial 
start-ups, bank borrowing versus initial public offerings, and finally that the 
latter tend to produce more disruptive innovations than the former (Cooke 2002, 
135–137). 

Regional models of governance, institutions and public infrastructure differ 
from region to region. In some regions, inter-firm co-operation, for example, is 
more often practised due to long traditions, whereas in some other regions more 
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competitive and hierarchical relations dominate (see, e.g., Saxenian 1997, also 
Kautonen 1998). Concerning institutions and public influence, even when 
regional innovation systems within one nation share some common components 
such as science and technology policy, the educational system and other similar 
regulatory frames, they are usually delivered in different ways at the regional 
level. Further, firms and organizations respond to the separate components and 
their delivery in various ways (Howells 1999, 72-77). These regional differences 
may be further reinforced due to cumulative learning processes and accumulated 
social capital. 

Continuing� with Cooke’s� (ibid.)� consideration of what constitutes the 
essential institutional factors of the regional innovation system,� &� /������
"�&���� refers to different kinds of infrastructure relevant to regional innovation, 
be these hard or soft, financial or human. According to Smith (1997), there is a 
strong association between past investments in a variety of infrastructures and 
economic performance. Thus, the existence of appropriate communication links 
such as road, rail, airports and telecommunications services is crucially 
important in proximity to industrial agglomerations. Crevoisier (1997) also refers 
to the importance in agglomerations (especially of SMEs) of localized, trustful 
means of raising investment capital, maybe through local entrepreneurs or 
“business angels”, not necessarily banks. Intellectual capital from previous 
investments in universities and research institutes in proximity to complementary 
firms is yet another form of “proximity capital”.�

The concept of ������"����� ��� ���� �� discussed earlier is very much 
associated with the “national systems of innovation” literature (Lundvall, 1992; 
Nelson, 1993; Freeman, 1994, 1995; Edquist, 1997), but it is of obvious 
relevance also to the regional level. According to Cooke et al. (1998), where 
there is a “rich” innovation infrastructure ranging from specialist research 
institutes to universities, colleges and technology transfer agencies and where 
institutional learning is routine, firms have considerable opportunities to access 
or test knowledge whether internally or externally generated to the region. 
Clearly, by no means can or even should all innovation interactions occur 
locally, but the rise of the “entrepreneurial university” (Smilor et.al, 1993) and 
the promotion of the so-called “triple helix” of interaction between industry, 
government and universities as a key feature of the knowledge economy 
(Etkowitz & Leydesdorff, 1997) testifies to the practical evolution of interactive 
innovation processes. Or, as Pavitt and Patel (1999, 103) put it: “In general 
terms, basic research and related training improve corporate (and other) 
capacities to solve complex problems. Most of the contributions are person-
embodied and institution-embodied tacit knowledge, rather than information-
based codified knowledge. This explains why the benefits of basic research turn 
out to be localized, rather than available indifferently to the whole world.”  

To briefly sum up, the RIS approach has a key focus on innovation and 
learning processes, it has an interest in systemic interaction within political 
economies and it is concerned with questions of path dependence, development 
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trajectories and the role of institutions and the ways in which they evolve over 
time (see Cooke, Uranga and Etxebarria, 1998). Overall, territorial innovation 
models imply a shift from traditional input–output relations and material 
linkages towards broader concerns on the social and institutional factors that 
shape (regional) economic development (MacKinnon et al. 2002, 295–6). 

#�#���	������� 	D	(����"��	(���	���	2&�	�����������	

In Chapters 1 and 2, an effort was made to outline and describe what broadly 
constitutes the main theoretical lines of the regional innovation system approach 
according to some of its key proponents. In addition, some further efforts have 
been made in order to specify some of the key concepts theoretically and 
analytically, as these are not necessarily defined in detail in focal studies of the 
approach, especially such studies that have made use of the bottom-up approach. 
Here these key aspects are summarized to proceed towards empirical analyses 
and to prepare the ground for the final discussion and conclusions. 

Based on the theoretical presentation above, it can be assumed that in order to 
truly function as a regional innovation system, both processes of interaction and 
learning among actors of a system have to take place. The former is seen as an 
evident outcome of the contemporary economy of increased interdependencies 
and use of external competencies and the latter is due to changed competitive 
practices of firms. From a more normative standpoint often geared into studies of 
the RIS approach, intense interaction is seen as necessary in avoiding a regional 
environment with isolated firms and learning to secure regionally-based firms’ 
innovativeness and in avoiding regional lock-ins. The RIS approach is useful in 
detecting in an empirical study on a certain region whether these are in place or 
not and how they function in tracking down some areas of policy concern, for 
example. For theoretical purposes, empirical analyses of different regions from 
the RIS viewpoint may contribute to deepening the general understanding of the 
role and mutual relationships of the different elements of the system, and of how 
innovation occurs in space. 

As proposed main explicit outcomes from interaction and learning, the 
approach is focused on inter-organizational networking and innovations (process 
and especially product innovations). It is arguable to ask whether the present 
state-of-the-art in the RIS theorization and in its analytical toolbox manages to 
capture these in their all breadth and depth and whether these two areas of 
research interest cover the most essential issues. For example, it is worth noting 
that issues like spin-offs from large firms and universities or the mobility of 
educated labour within the regional labour markets are not always present in 
studies of the approach. So far the approach has also tended to show some 
manufacturing bias in its theoretical and empirical analyses. In the following, it 
the main lines of the approach are followed to limit observation to some extent, 
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yet introducing the services sector by adding to it the so-called knowledge 
intensive-business services industries. 

Above the main concepts were presented and discussed with an attempt to 
operationalize them for the purposes of empirical study. In the following, the 
developed framework is also visualized and presented in a condensed form. The 
model (Figure 3) is used again later, as slightly modified versions, in the 
empirical chapters and in the final chapter to present the analytical elements in 
relation to each other and to help the reader to understand the structure of the 
study and the development of its analyses. Above all, however, the model serves 
as a tool to analyse and to keep the different elements of the analysis together. 

The point of departure presented in Figure 3 and in the whole analytical 
framework is that the RIS approach usually has not presented a coherent 
framework on the firm level but on the system level instead. Therefore, the 
following summarizing presentation focuses on the firm level, taking into 
account the key elements of the RIS approach essential on this level. 

 

�
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Figure 3 presents the innovating firm surrounded by the four main elements of 
the general innovation environment: market, industry, technology, and 
geography, as seen from the RIS perspective. Beyond these are institutions that 
are focal to the RIS approach, consisting of a wide range of formal and informal, 
created and emerged, and other type of institutions. The market first and 
foremost is an arena that influences the firm in its innovation activities, and the 
firm’s principal purpose is to stay and flourish on the market, for which 
innovation is one of the key measures. Technology in the wide sense of the term 
(from artefacts to technological and organizational knowledge to techniques and 
human skills) relates to those resources and competences that a firm needs to 
innovate. Industry forms an organizational environment which provides the firm 
with its input and output linkages to suppliers and customers. Thus it is closely 
intertwined with the concept of market. Within a certain industry, firms also 
largely share the same knowledge base and thus there is a linkage to another key 
area, technology. Lastly, geography plays an important role in the RIS approach: 
the market, industry and technology all have their geographical implications, and 
they are in a certain spatial relation to the firm (a temporal aspect – time – 
naturally is also a key contextual determinant). Institutions shape the 
development of markets, industries and technologies and have their specific 
implications in different places or emerge from them. All the elements tend to 
have both limitations and benefits in the firm’s innovation activities. Yet, this 
level of abstraction is all too generic for the analytical needs, and therefore a 
more detailed presentation of the analytical framework is displayed next. 

Figure 3 opens up the main elements by presenting the key determinants in 
focus at the firm level. For a firm, its market position is decisive in its external 
environment, and this is reflected in its strategy (either formal/written or, as 
often, informal/emergent). To carry out its production, a firm has its internal 
organization, and it is linked into its suppliers and customers in production 
chains. Its position in these chains also influences considerably its possibilities to 
innovate: a firm in a very subordinate position ���151��� its main customers, for 
example, has a limited autonomy and potentially a limited competence to create 
new products and thus to alter its position in production chains and in the market. 

To innovate, in addition to its internal resources and competences, a firm 
usually needs also externally sourced resources and competences (technology). It 
may acquire them from its innovation environment via several channels. Some of 
these resources and competences may be bought from the market or acquired 
from the production chains. Sometimes the firm may need to recruit new 
personnel to acquire new competences, often from its regional environment, but 
increasingly also from a wider labour market nationally or internationally. The 
firm may also create co-operative relationships – external innovation networks – 
to obtain such resources and competences it needs to innovate but cannot be 
obtained through market or hierarchy. Some of these relationships may be based 
on existing relationships within the production chains (creating in-depth co-
operation with a customer or a supplier).  
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From now on, the spatial viewpoint is pronounced, and especially the 
regional innovation environment which can be seen as a theoretical and 
analytical counterpart for the concept of the regional innovation system at the 
firm level. If the concept of the system entails an entity of firms and other 
organizations in the region, the concept of the environment focuses on a single 
firm. 

A regional innovation environment can be seen from the bottom-up 
perspective as unique for each firm – the same region may represent totally 
different kinds of regional innovation environments for its firms. The firms’ 
regional innovation environment may be favourable or not in sourcing external 
resources and competences. In the former case, there are suitable external 
partners with whom to co-operate, the regional labour market offers an ample 
source of workforce with relevant skills, and so forth. In the latter case, the firm 
may suffer from isolation; it cannot find suitable partners to co-operate with or it 
has problems in sourcing new employees, ��	 ������. As discussed earlier, a 
specialized agglomeration or interlinked cluster strong in the region may have 
many beneficial effects on the firm’s performance in this sense, although the 
effects may not be exclusively positive (e.g. leakage of vital business 
information, competition over qualified workforce). A regional innovation 
environment also consists of elements that a firm may be only weakly aware of. 
For example, a firm may benefit from technological spillovers from a large, 
international firm in geographical proximity (e.g. enhanced quality of business 
services, possibility to recruit persons with international work experience, new 
innovative R&D programmes, etc.). 

In Figure 3, areas of external innovation networks and other sources and 
resources of innovation are not separated from each other because they are seen 
as closely intertwined, as discussed. Yet networks may, and often do, extend to 
other regions and thus are not limited by geographical proximity. As presented 
earlier, networks with distant partners may provide the firm with such resources 
and competences that its regional innovation environment does not have. On the 
other hand, regionally based innovation networks are an important element in a 
firm’s regional innovation environment, if such networks existed. Other, mostly 
implicit, sources to acquire resources and competences for innovation include a 
vast variety of dimensions ranging from mobility of workforce to personal 
contact networks of experts and executives, and so forth. 

Figure 3 will be further elaborated in the following empirical chapters to 
show how the key determinants are positioned in the analytical framework. The 
theoretical and analytical framework for the bottom-up approach of the regional 
innovation system was developed in Chapters 1 and 2. The study now proceeds 
to the presentation of empirical data and analyses in Chapters 3, 4 and 5.  
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3. PRESENTATION OF TAMPERE 
AND JYVÄSKYLÄ REGIONS 

In the following, the two regions under study are presented. This serves as a 
contextualizing element for understanding the institutional and infrastructural 
circumstances of the firms studied, although not as a detailed account of them. 

First, it is crucial to note that in Finland only few regions benefited from the 
strong economic growth occurred in the country from the mid-1990s on. In 
parallel with the remarkable growth of knowledge-intensive industries such as 
ICT, the uneven regional development accelerated particularly in the period 
1995–1999 (Alueellinen kehitys ja… 2000). Production, employment, and R&D 
investments accumulated to a great extent within a few large cities with 
universities and large research and development facilities or within cities 
specialized in the production of information and communication technologies 
(Kautonen et al. 2004). These two regions – Tampere and Jyväskylä – are among 
the successful, growing regions (see Figures 1 and 2), and yet also these regions 
have some sub-regions suffering from out-migration and considerable job losses. 
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With a population of 445,000, Tampere Region8 is Finland’s second largest 
region after Helsinki Region. In the Tampere Central Region, there are 
approximately 300,000 inhabitants. During the past few years, the increased 
migration in Finland has substantially favoured the four main industrial and 
university centres (Helsinki, Tampere, Turku and Oulu) and their environs, 
resulting in approximately one percent annual increase in their populations. 
Located inland in the centre of southern Finland, Tampere Region is situated 180 
km north-west of the capital city Helsinki. The total Gross Regional Product per 
capita (GRP) for Tampere Region was FIM 102,700 in 1997 and FIM 116,700 
(appr. 19,600 Euros) in 1999 (Statistics Finland 2006a). For the whole country, 
the figures were 107,400 and 122,200, respectively, in which the effect of the 
capital city region is considerable. The total workforce of the region was 224,000 
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in 1999, of which more than 60 per cent in the tertiary sector (see Figure 6). 
Because of the severe recession in Finland at the beginning of the 1990s, the 
regional unemployment rate was still rather high, 10.2 per cent both for the 
whole country and for the region in 1999 (Statistics Finland 2006b). 
Nonetheless, the decrease was considerable considering the worst years of 1993–
1995 when the rates were higher than 15 per cent. Parts of Tampere Region 
belong to the EU Structural Fund areas. 

Jyväskylä Region neighbours Tampere Region in the north-east, having a 
population of about 260,000. The capital of the region, the City of Jyväskylä, is 
the tenth biggest city in Finland with a population of approximately 140,000 in 
its central region. The central region shows slight growth, whereas in all 
surrounding sub-regions, migration is expected to result in a decrease in 
population. The total Gross Regional Product per capita (GRP) for Jyväskylä 
Region amounted to FIM 91,500 in 1997 and FIM 104,800 (appr. 17,600 Euros) 
in 1999 (Statistics Finland 2006a). The total workforce of the region was 
119,000 in 1999. After the recession, the regional unemployment rate still 
remained on a high level of 13.5 per cent of the workforce (Statistics Finland 
2006b). The whole region belongs to the EU Structural Fund area. 
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The most important industrial agglomerations in Tampere Region are 
concentrated around firms in the pulp and paper industry and mechanical 
engineering. Concerning employment, these sectors have been fairly stabile in 
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recent years. The major growth has occurred within the ICT sector: it showed 
annual growth rates of about 30 per cent in its employment at its best (O’Gorman 
& Kautonen, 2001), and is now stabilized after the “ICT boom” at the end of the 
1990s. The most important employer in the ICT sector, the Nokia Group, 
employs approximately 3,600 white-collar workers in R&D-related functions in 
Tampere. The whole ICT sector employs between 10,000 to 15,500 people in 
manufacturing and private service sectors in the region, depending on the 
definition of the ICT sector. Also a heterogeneous KIBS sector showed 
continuous growth during the latter half of the 1990s. The strongholds in 
industrial knowledge base meet also matching expertise in the universities of the 
region (see also Kostiainen & Sotarauta 2003; Kolehmainen 2005). 

The strongest industrial agglomerations in Jyväskylä Region are the 
nationally significant pulp and paper industries as well as mechanical 
engineering. The value added of pulp and paper industries out of that of the 
entire country amounts to 11 per cent and that of mechanical engineering to 10 
per cent. The biggest employers in Jyväskylä Region can be found in these fields 
as well. Jyväskylä Region’s areas of expertise are paper manufacturing, energy, 
and environment and information technologies. The last area, ICT, showed rapid 
growth during the late 1990s, but has faced some drawbacks since then. The ICT 
sector as such has been twofold: on the one hand, there have traditionally been 
many small and medium-sized electronics firms, and on the other hand, the 
1990s saw a rapid emergence and growth of a number of small software firms. 
Telecommunications operators and particularly the Nokia Group have been 
among key drivers of growth. 

Tampere and Jyväskylä Regions have many similarities in their industrial 
base and in its sectoral distribution, but also differences. Compared to Tampere, 
Jyväskylä Region lacks almost entirely medium-sized firms and there are only 
few large firms: 140 firms export from Jyväskylä Region, of which four employ 
over 500 people. Overall, there are about 11,000 firms and plants, of which 
1,400 are manufacturing companies (Statistics Finland 1999a). In Tampere 
Region, there are about 21,000 firms and plants, of which nearly 3,200 are 
manufacturing companies (Statistics Finland 1999a). About 660 of them operate 
globally, and a dozen of them are world market leaders. Despite this, the 
majority of firms in both regions are small. 

In Finland, the production and innovation system has traditionally not been 
regionalized to a significant extent; instead, it is characterized by strong national 
orientation and by strong influence of large nationwide corporations (Kautonen 
& Schienstock 1998). The development of a regional dimension of Finnish 
innovation policy, as Lemola (1999) argues, was not based on rational decision-
making but was mainly motivated by the regional policy of the EU, which 
Finland joined in 1995. The fundamental transformation of the Finnish economy, 
however, opened up new opportunities for economic restructuring also on the 
regional level. The establishment of the new Employment and Economic 
Development Centres, whose main task is to develop their regional economies in 
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a systemic way, has also strengthened the regional dimension. The Centres of 
Expertise Programme and the recent introduction of polytechnics with a strong 
regional orientation into the Finnish education system underline the increased 
regional focus of Finnish innovation policy.  

In Finland, the total expenditure on research and development has gone up 
significantly after the recession. In 1993, FIM 10.7 milliard (appr. 1.8 milliard 
Euros) was used in R&D, while in 1995 the corresponding sum amounted to 
approximately FIM 12.9 milliard (appr. 2 milliard Euros); in 1997 to 
approximately FIM 17.3 milliard (appr. 2.9 milliard Euros) and in 1999 to FIM 
23.1 milliard (3.9 milliard Euros) (Statistics Finland 1999 and 2001). Of Finnish 
regions, expenditures in R&D activities have been the second largest in Tampere 
Region with a share of about 14 per cent of the national whole. This is where the 
growth of R&D investments has been especially remarkable. As late as in 1995, 
Tampere Region’s R&D expenditures still accounted for 8.8 percent of the entire 
country’s R&D expenditures. The expenditures have increased in the business 
sector in particular. In Jyväskylä Region, R&D expenditures have been the fifth 
largest in the country, where the university sector accounts for a larger share than 
the private and public sectors. Concerning the outcomes of R&D inputs, one 
indicator is patent applications. The second position in patents belongs to 
Tampere Region by its share of 15.5 per cent (287 patents) of the national total 
in 1999 and, again, Jyväskylä Region ranks fifth by its 6.9 per cent (127 patents) 
share of the national total (Statistics Finland 2001). In both R&D expenditures 
and patent applications, Helsinki Region dominates with its major shares of 45.1 
per cent and 39.3 per cent in 1999, respectively. 

Both Tampere and Jyväskylä Regions have strong infrastructures in science 
and technology. Tampere has two universities, of which the University of 
Tampere had 1,600 employees and 13,000 students, and the Tampere University 
of Technology had 1,100 employees and 7,600 students in 1999. In Jyväskylä 
Region, the University of Jyväskylä had 2,200 employees and 12,000 students. 
Accordingly, the educational level of the inhabitants in the two regions is fairly 
high: approximately 60 per cent had an educational degree and 25 per cent had a 
HEI degree in 1999 – it is noteworthy that these figures varied only a little within 
and between the regions and in comparison to the whole country. In addition, 
both regions have units of the Technical Research Centre of Finland (VTT), and 
a number of educational and training institutes, including polytechnics. As 
intermediating institutions and actors, there is a dense network of science parks 
and incubators, regional venture capital, and other institutional arrangements to 
facilitate innovation activities in both regions.  

According to the outcomes of another study (Kautonen et al. 2002) charting 
regional innovation policies and key policy-makers’ experiences and views on 
their respective regions, in @����+���� ��#� �, the main �����#�%� and recent 
�!���"������ of the regional innovation environment are that 1) many inter-
organizational networks and an establishment of networking practices have 
emerged, 2) many new technology-based small firms have been established, and 
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3) the region has succeeded in attracting new businesses, partly due to 
considerable investments in higher education, and at the same time, in 
integrating into it to some extent large key firms located in the region. Expansion 
of higher education and subsequently increased supply of educated workforce 
was seen as particularly important in Jyväskylä Region. As the ���+������ of 
the regional innovation environment, the key policy-makers considered 
essentially the following: 1) lack of internationalized actors and a shortage of 
international business competences; 2) a bi-polarized firm structure with a lack 
of medium-sized firms especially in manufacturing industries, which has led to 
dependence on few large key firms (of which some are also competitors); and 3) 
a relative lack of critical mass in the science and technology base, compared to 
the larger Finnish regions with a university. 

In ���&������#� �, the key policy-makers assessed that the main �����#�%� 
and recent �!���"������ of the regional innovation environment are 1) the 
emergence of new industries, especially a strong and versatile ICT 
agglomeration; 2) of the region’s more traditional industries, especially the 
mechanical engineering and automation industries have succeeded in renewing 
themselves and becoming more technology-intensive; 3) the knowledge base of 
the region has become considerably broader and stronger; 4) a number of 
regionally based firms have internationalized; and 5) there has emerged a 
practice of networking among the key actors supporting mutual learning and 
innovation. As ���+������ of the regional innovation environment, the key 
policy-makers perceived especially the following: 1) competences related to 
international business and marketing are fairly limited to a small number of 
actors, 2) exploitation of the potentials embedded in the science and technology 
base of the region is limited and knowledge-intensive new business ventures are 
relative scarce, 3) the connection between incubation activities and seed and 
venture capital funds has been weak, 4) a large number of firms are not reached 
by any innovation policy measures; and 5) there is a shortage of actions to 
operationally carry out a strong regional innovation strategy. (Kautonen et al. 
2002).  

 
� � 7� 7� 7�
 

After the above presentation of the two regions, Chapters 4 and 5 present the 
empirical data and analyses at the firm level from the bottom-up perspective. 
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4. GROUPS OF FIRMS AND THEIR 
DISTINCTIVE CHARACTERISTICS: 
A QUANTITATIVE PERSPECTIVE 

4.1. Methods and data: A survey 

This section deals with a survey analysis of Finnish firms and business units 
located in Tampere and Jyväskylä Regions. It begins by a description of the 
sample and of its main lines of analysis. After that, there is a section which 
classifies firms into groups according to their innovativeness. The analysis then 
continues to characterize these groups, their similarities and differences, and 
especially the possible variations in these groups’ spatial orientation of 
innovation activities and related linkages. Thus, this chapter analyses in some 
detail innovation activities within the groups of innovating (and non-innovating) 
firms, and then continues to study co-operation related to innovation activities. 
Both inter-firm linkages and firms’ linkages with different types of innovation 
support organizations are investigated. Finally, the chapter ends in a 
summarizing section (4.6). 

.�����	������	����	

The firm survey was based on a postal inquiry, which covered Tampere Region 
and Jyväskylä Region in Finland. The inquiry was conducted in late spring 1999 
(April–June). All manufacturing firms employing ten or more people were 
included in the “sample”, together with the knowledge-intensive business service 
firms employing five or more. The total sample was formed on the basis of the 
data provided by the Statistics Finland on business units. The questionnaires 
were addressed to the managing director of a firm or to the head of a business 
unit. Altogether, the questionnaire was sent to 1,175 firms and business units, of 
which 366 returned the completed questionnaire (of these, four were excluded 
due to their imperfect content, i.e. too many questions were left unanswered). 
This resulted in a response rate of 31 per cent, which can be regarded as good in 
the Finnish circumstances, and when personal contacts were not possible because 
of a time constraint. It is also worth noting that this was a sample of all the firms 
and business units in selected industries and size classes. Compared with the 
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industrial structure in the case regions, the sample can be characterized as highly 
representative (Table 4). As regard to firm size structures, there is a small bias in 
favour of large firms (Table 5). Let us investigate this representativeness in more 
detail. 
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Manufacture of food products and beverages (15) 5.02 3.58 

Manufacture of textiles (17) 2.55 2.75 

Manufacture of wearing apparel (18) 1.81 3.58 

Manufacture of leather and leather products (19) 2.06 1.65 

Manufacture of wood and wood products (20) 5.11 5.79 

Manufacture of pulp, paper and paper products (21) 3.54 2.48 

Publishing, printing and reproduction of recorded media 

(22) 

6.26 4.41 

Manufacture of chemicals and chemical products (24) 1.81 3.31 

Manufacture of rubber and plastic products (25) 3.29 2.75 

Manufacture of other non-metallic mineral products (26) 2.55 1.38 

Manufacture of basic metals (27) 0.91 1.10 

Manufacture of fabricated metal products, except 

machinery and equipment (28) 

12.03 13.22 

Manufacture of machinery and equipment n.e.c. (29) 9.39 6.61 

Manufacture of office machinery and computers (30) 0.08 0 

Manufacture of electrical machinery and apparatus n.e.c. 

(31) 

0.82 0.83 

Manufacture of radio, television and communication 

equipment and apparatus (32) 

1.07 1.65 

Manufacture of medical, precision and optical instruments, 

watches and clocks (33) 

1.32 1.65 

Manufacture of motor vehicles, trailers and semi-trailers 

(34) 

0.91 1.10 

Manufacture of other transport equipment (35) 0.49 0.55 

Manufacture of furniture; manufacturing n.e.c. (36) 2.47 2.75 

Computer and related activities (72) 8.24 6.06 

Research and development (73) 0.99 1.10 

Other business activities (74; excluding 74.6; 74.7; 74.8) 26.77 32.78 

Adult and other education n.e.c. (80.42, private only) 0.49 0.55 

Total % 100.00 100.00 
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As a whole, it can be assessed that the respondent firms and business units 
represent the firm population very well. By sub-sectors, the most significant 
biases are in “other business services” (sample in comparison with the 
population +6.01%); “manufacturing of machinery and equipment” (–2.78%); 
and “computer services” (–2.18%). In other sub-sectors, biases are smaller than 
two per cent (Table 4). 

The sample is highly representative measured by firm size (Table 5). It is 
worth noting that the size class of 5–9 employees comprises only firms in 
business services, as the manufacturing sample consists only of firms with ten or 
more employees. The most significant difference between the population and the 
sample is in the class of 20–49 employees, in which the share of respondents is 
4.57 percentage units smaller than the actual population selected for the study. 
There is also a significant positive bias within the class of 500 or more 
employees, in which the response activity is relatively highest (+1.34%). 
However, in some sense this can be regarded as desired, because these are firms 
which form a large share of total employment or R&D activities, for example, in 
the regions studied and are therefore very important. 
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5–9 20.72 22.16 

10–19 33.89 35.46 

20–49 23.41 18.84 

50–99 9.82 9.97 

100–249 7.72 8.31 

250–499 3.02 2.49 

500– 1.43 2.77 

Total % 100.00 100.00 

�
 

The regional distribution of firms is also highly representative (Table 6): if split 
into the two central urban regions (Tampere and Jyväskylä) and into two groups 
of surrounding sub-regions (Pirkanmaa/Tampere Region and Keski-
Suomi/Jyväskylä Region), the bias is actually towards a desired direction in a 
sense that the sub-region with the smallest number of firms (Central Finland) has 
a slightly more active response rate (+3.57% more than the share of population), 
whereas the central urban region of Tampere with its largest number of firms is 
somewhat less active (-3.09%). This results in a good absolute number of firms 
from each sub-region. 
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Tampere central urban region 52.40 49.31 

Other sub-regions of Tampere Region 20.20 18.56 

Jyväskylä central urban region 17.40 18.56 

Other sub-regions of Jyväskylä Region 10.00 13.57 

Total % 100.00 100.00 

 
 

Concerning the response rate, Fischer (1999, 19), for example, reported on a 
survey by the Austrian Research Centre Seibersdorf, in which a completed 
questionnaire was returned by 204 companies out of a total of 908 companies in 
the original sample, representing a response rate of 22.5 per cent. He stated that 
“…(t)his rate is relatively low, but statistically still acceptable. Anecdotal 
evidence indicates that industrialists are receiving postal surveys in ever 
increasing numbers and this inevitably has an effect on response rates”. The 
same can be said about the Finnish circumstances – the second mailing round 
added just a few new responses and a decision was then made to save the time 
and resources for face-to-face interviews with the firm executives. In another 
study, Revilla Diez (2002) comments on the representativeness of the sample in 
the European Regional Innovation Survey (ERIS) with response rates ranging 
between 15 and 29 per cent of the total population by stating that they are “a 
good representation of the total population”. The present study represents not 31 
per cent of the sampled firms but the total population of the firms in the two 
regions, thus providing the study a good starting point for analysing the overall 
patterns of innovation activities within the population.  

In addition, it is important to note that, as will be find out later here, the 
respondents also represent varying levels of innovation and co-operation activity, 
in addition to their varying size, industry, and location. Therefore, not only the 
“innovative” or “networked” firms responded, but firms of all types and levels of 
activity. 

.���#�	��	���	��������	

Before discussing some of the key features of the statistical analysis of the 
survey data, it is important to present some crucial viewpoints related to the 
design of the questionnaire (see Appendix I). First, the questionnaire was split 
into the following ten main themes in order of their appearance: 
 
� Firm profile/organization, consisting of key characteristics such as 

organization, personnel, turnover, exports, products, and destinations of sales 
and origins of purchases 
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� Markets and competition, consisting of questions related to main changes 
occurred in markets and competition, and sources to base competitiveness on 
and measures to sustain it 

� Resources of innovation activities, including questions on R&D and 
personnel training 

� Externally sourced services and competences 
� Major changes and innovations, consisting of questions related to areas of 

major changes within a firm and changes occurred in products and services 
during a period of last three years 

� Key partners in innovation activities and the firm’s operating environment 
� Co-operation with customers 
� Co-operation with suppliers 
� Co-operation with horizontal inter-firm partners 
� Co-operation with support organizations 
 
�
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Figure 7 shows how these variables relate to the proposed framework (see 
Chapter 2) and how they relate to each other. They aim to cover all the essential 
areas of interest according to the RIS approach that are suitable to be studied 
using the survey methodology. Note that the theme “(regional) innovation 
environment” (and implicit sources and resources of innovation) as such is not 
directly covered in the survey, but in a wider sense in the firm executive 
interview analysis in the next section. Nonetheless, there are many elements of 
the environment within the survey analysis, especially those related to explicit 
external relationships, i.e. innovation networks. In addition, two of the questions 
ask about firms’ views on sourcing of expertise, workforce, and business 
information and other such dimensions related to the external environment. 

The main principle in designing the questionnaire was to keep it simple and 
its layout easy to perceive in order to get back as many posted questionnaires as 
possible. Due to time constraints, there were no financial or human resources to 
contact the firms during the survey phase by phone, for example, and thus the 
readability and easiness of the questionnaire were extremely important. There 
were a number of responses provided either by phone or written in with positive 
feedback on the questionnaire (and two or three more critically focused 
encounters). This overall positive response was also reflected in a number of 
positive answers (67 executives) to the last question in the questionnaire about 
volunteering for face-to-face interviews. 

In the analysis of the data, several methodical options were available. For 
example, different types of multivariate analysis methods, such as factor, 
regression or discriminant analyses, could have been deployed. Instead, only 
fairly simple cross-tabulations and one-way variance analyses were used. At the 
beginning of the research process, there were plans to make use of multivariate 
analysis methods, but these plans were abandoned because of the following two 
main reasons: First, a decision was made to carry out the grouping of innovating 
firms on a theoretical basis, informed by an already existing, yet ever-increasing 
theoretical literature on the main differences in innovation activities between a 
variety of firms and industries. These differences are presented and discussed 
especially in Chapter 1 (1.3.3). It was also decided that if the theoretical 
deduction of innovation categories led to ambiguous outcomes in the statistical 
analysis, the data would then be approached by using multivariate analyses to 
produce categorization for further statistical analyses.  

If this approach had been chosen – using statistical methods to make 
distinctions between firms – it would have had both several strengths and several 
pitfalls. For example, multivariate analyses are sensitive to any lacking data from 
the respondents, and strongly deviant observations (outliers) may produce 
grossly misleading outcomes in statistical analyses. In addition, from the 
beginning of the study, there has been an idea of methodical triangulation and it 
was thought that the two combined data-sets and their analyses together would 
produce more reliable and robust outcomes than perhaps more sophisticated, yet 
“mechanistic” statistical analyses would have produced. 
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Once the grouping was made on the basis of a number of variables/criteria, 
one-way variance analyses (ANOVA, analysis of variance) were mostly 
conducted to identify the statistically significant differences in the groups’ mean 
values. As such, no single ANOVA is that important, but combined (Section 4.6) 
they produce meaningful and reliable outcomes. 

4.2. Grouping firms 

As described earlier, a common basic classification of innovation is used in the 
study, in which the major dimension of innovation is whether it is a product or a 
process innovation. In the following empirical analysis, this means that firms and 
business units of the sample are split into three main groups: product innovators, 
process innovators and companies which have not introduced any significant 
innovations at all in the recent period of 1996–98. Furthermore, the former two 
groups are split again into two sub-categories and hence there are a total of five 
groups used in the study consistently as independent variables. The five 
categories are:  

 
� Major product innovators 
� Minor product innovators 
� R&D-based process innovators 
� Expertise-based process innovators 
� Other firms. 

 
Thus, there are firms that have introduced product/service innovations and there 
are firms that have not. Table 7 presents the criteria for this first classification 
into two product innovator categories. 1�3 �� &� !�"�� ��� ��� �� are firms 
which had introduced an entirely new kind of product or service demanding new 
knowledge or technology from the firm (it is not taken into account here whether 
this new knowledge or technology was created within a firm or acquired to a 
firm from outside). Another category – 1�� ��&� !�"����� ��� �� – is formed 
of firms or business units that had introduced new products or services not 
essentially demanding new knowledge or technology from the firm. These 
criteria allowed a total of 46 firms or business units to be categorized as Major 
product innovators, and 86 as Minor product innovators. Together these 
categories include 132 out of the total of 362 firms or business units in the 
sample: expressed as a percentage, this results in 12.7 and 23.8 per cent, 
respectively, and totalling 36.5 per cent for product innovator categories. 

Firms in both product innovator groups may have (and usually also have) 
process innovations; however, this question will be dealt with later. As many 
studies suggest, product innovations are very often accompanied by other 
(process) type of innovations. In this study, the main interest is nevertheless to 
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identify the differences between firms and business units which had either 
introduced novelties in their products/services or processes, or did not innovate 
at all (at a given period of time). There were questions included in the 
questionnaire about innovations that the firms themselves had developed and 
introduced, although there naturally often are other actors interacting during the 
processes of innovation – a matter which was also asked in the questionnaire 
which will be dealt with later. 

In addition to these product innovator categories, two other categories were 
identified in which firms/business units did not have any significant product or 
service innovations during the observed time period (1996–98), but which 
nevertheless had had inputs for innovation activities and which had introduced 
other innovations (in their processes). The former category of process innovators 
is named as �4)-���!�&� "������� ��� ��, and the latter as �/&������)-���!�
&� "������� ��� ��0�Table 8 presents the criteria used to identify these firms or 
business units. The latter category is also argued to be an interesting one due to 
included service sub-sectors – within many knowledge-intensive business 
services sectors, the traditional innovation model based on formal R&D pattern 
does not function very well. Instead, training and hiring professionals are seen as 
common practices within many knowledge-intensive business services (KIBS) 
firms to indirectly create capabilities for innovation (Miles et al. 1995, Leiponen 
2001), which are then transformed into new or improved services in customer 
projects, in ad hoc teams or in other such occasions. In Chapter 1, a reference 
was also made to certain identified innovation patterns that are typical of the 
KIBS firms, such as the professional services’ development pattern or the 
organized strategic innovation model, which may fall into the category of 
Expertise-based process innovators, for example. 

 

��-���A�	0�������	��	����%���6�	(����N'�������	�����	��	�������	����������		

� !�2	����	� ������	$��	�� (N=46, manufacturing N=14 and services N=32) 
Innovativeness of product or service as a strength ��� 
Changes in products and services during a period of 1996–1998 
���������� 
Introducing a new product to the market or adding a new kind of function to a product ��� 
Introducing a new product to the market, based on entirely new knowledge/technology 
	� 
Introducing a new service to the market ��� 

4 or 5 on 
a Likert 
scale 1–5 

Introducing a new service to the market, based on entirely new knowledge/technology 
 !��	����	� ������	$��	�� (N=86, manufacturing N=67 and services N=19) 

Changes in products and services during a period of 1996–1998 
�����������
Introducing a new product to the market or adding a new kind of function to a product 
	��

4 or 5 on 
a Likert 
scale 1–5 

Introducing a new service to the market 
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� 034'���� (N=25, manufacturing N=18 and services N=7) 
 Frequent R&D activities  
 �����������
 At least one person full-time in R&D 
 	��
 R&D costs annually at least 1% of the turnover. 
 #�� having at least fairly significant changes (3 on a Likert scale from 1 to 5) in one or 

many of the following fields of activity during the period of 1996–98: 

 a) market areas or customer groups; 
 b) inter-firm co-operation; 
 c) own internal firm organization or its operating procedures; 
 d) production processes and technology, information and communication technology. 
 #�� as a separation to the following category: R&D costs bigger than costs of the 

personnel training 
 ���������'���� (N=28, manufacturing N=1 and services N=27) 

 Share of personnel having HEI level degree at least 25% 
 Costs of the personnel training over 0.5%of the turnover 
 #�� having at least fairly significant changes (3 on a Likert scale from 1 to 5) in one or 

many of the following fields of activity during the period of 1996–98: 
 a) market areas or customer groups; 
 b) inter-firm co-operation; 
 c) own internal firm organization or its operating procedures; 
 d) production processes and technology, information and communication technology. 
 #�� as a separation to the above-mentioned category: costs of the personnel training 

bigger than or same as the R&D costs 

 
 
These criteria and categorization leave 177 firms or business units categorized as 
a group which neither had significant innovations nor investments in innovation 
activities during the period of 1996–98. This group is simply named as 
�%���
$����� (or 
�%��� in some tables). Of these 177 firms, 117 belong to 
manufacturing and 60 to services. The category of Other firms is thus a residual 
category, consisting of firms which either 1) had not introduced any product or 
process innovations during the three-year period observed; and/or 2) are 
static/stabile in general; and/or 3) whose innovation activities or innovativeness 
cannot for some reason be touched by any variables and indicators used here. 
There are reasons to believe that among Other firms, particularly some small 
service firms may be innovative, but they fall into a “grey area” that cannot be 
grasped by variables presented here. However, this will be investigated in 
Chapter 5 on the basis of the data drawn from the interviews conducted with firm 
executives.  
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To conclude with the presented categorization, there are thus two groups of 
firms that had introduced recently product innovations of varying significance, 
and two groups of firms that had introduced only process innovations. In 
addition, a residual category of firms that had not introduced innovations during 
the observed period is formed. One of the problems with such categorizations 
always has to do with the “cutting-points”, i.e. where the limits of including or 
excluding firms are. Here this categorization has been used in an attempt to 
escape some problems of that kind by exploiting several variables instead of one 
to divide firms into different groups. Another central concern has to do with 
those variables; that is, whether they are the most suitable or not. In the first two 
chapters, an attempt was made to create a strong basis to build on a construction 
of these relevant variables. What is certain is that the phenomenon in question is 
generally known to be difficult to deal with. Nevertheless, the forthcoming 
analyses will show whether the categorization works or not – although due to the 
clear profiles presented in the next chapters, it seems that it does. �

One of the significant features in the categorization is that it attempts to 
capture also service innovations and the peculiarities of firms’ innovation 
activities in the business service sector. Whether this works or not remains to be 
seen later, but definitely it is usually more difficult due to the more intangible 
characteristics of services in comparison to innovations of manufacturing firms. 

Table 9 presents the distribution of all sample firms/business units into the 
innovation categories used in the study. It is worth noting that, first, the largest 
share (48.9%) of all the firms belong to the group named Other firms. Belonging 
to this group does not mean that a firm should be straightforwardly thought of as 
a passive, ever non-innovative unit because it may be that a firm has earlier 
introduced a significant innovation which still csarries it and it is not considered 
necessary or there have been no resources at hand to invest in or carry out any 
significant changes recently. Hence, the categorization refers only to the recent 
past, to a period of 1996–98. On the other hand, it is highly likely that most 
innovative firms or business units do not have three-year periods when they do 
not virtually have any significant changes or they do not invest in practice at all 
in innovation activities, neither in products nor processes. It goes as a passing 
mention that a survey cannot ever capture all nuances and intricacies of different 
firms’ innovation activities; yet, on an aggregated level, it is possible to reach a 
fairly consistent and reliable conception, as it is believed to be the case here. 
This remains to be seen at the end of the chapter. 

4.3. Basic characteristics: Organization, markets and 
strategies 

Together the two product innovator categories amount to 132 firms, whereas 
process innovator categories amount to only 53 firms. It is important to note that, 
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Major product innovators 46 12.7 14 6.4 32 22.1 

Minor product innovators 86 23.8 67 30.9 19 13.1 

R&D-based process innovators 25 6.9 18 8.3 7 4.8 

Expertise-based process 

innovators 

28 7.7 1 0.5 27 18.6 

Other firms 177 48.9 117 53.9 60 41.4 

Total 362 100.0 217 100.0 145 100.0 

 

as will be seen later, most product innovators do introduce also process 
innovations during the same period. Then a question might arise as to why there 
is no category for firms which had introduced both product and process 
innovations? The solution was chosen for the purposes of the study, whose 
interest is above all in those firms and business units which have produced and 
launched significant product novelties, due to a widely held belief that these 
firms will have greater effects on employment and growth, whereas firms with 
only product improvements or process innovations are seeking to increase their 
productivity. It is also studied whether these firms with product innovations have 
had process innovations, but without mixing these firms because of a question of 
minor importance here.  
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The third aspect (Table 9) is that the share of Major product innovators is only 
12.7 per cent of all the firms in the sample. An observation of this group firm-by-
firm later in Chapter 5 seems to witness the reliability of used indicators: these 
firms had introduced significant novelties to the market, demanding new 
resources and competences for them.  

One more aspect is worth noting in Table 9. The distribution of firms into the 
innovation categories varies interestingly between the manufacturing and 
services sectors. What is very interesting is that within the Major product 
innovator group, the share of service firms is much larger than their share of the 
total sample. Furthermore, we can see that within R&D-based process 
innovators, there are more manufacturing than service firms, which is not that 
amazing, given that it is known that it is not very common for service firms to 
establish separate R&D units or allocate separate R&D budgets as presented 
earlier. What is more interesting here is that there are service firms that break 
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this general pattern. At the same time, among Expertise-based process 
innovators, only one manufacturing firm fulfilled the criteria, thus witnessing 
this category being a very “pure” service category. 

.�����	������	���	��6�	�(	�����	

In the course of the survey data gathering process, there were only 78 firms and 
business units in foreign ownership out of the total of 1,215 business units 
included in the original data sample (6.4%). Among the respondents, the 
distribution is similar: only 22 out of a total of 362 firms and business units 
(6.1%). By innovation categories, their share is 8.7 per cent in the group of 
Major product innovators; 7.0 per cent in Minor product innovators; 16.0 per 
cent in R&D-based process innovators; zero per cent in Expertise-based process 
innovators; and 4.5 per cent in the group of Other firms (p= ,109). The share of 
firms in foreign ownership is the biggest among the large firms often belonging 
to the group of R&D-based process innovators. 

Two thirds of the studied firms are single-plant organizations (Table 10), and 
one third business units of multi-plant firms. Small Expertise-based process 
innovators are most often (74.1%) single-plant firms, while large R&D-based 
process innovators are least often single-plant. Instead, the group includes the 
largest share of headquarters of multi-plant firms. Major product innovators are 
in most of the cases single plants, but the share of business units other than 
headquarters is at the same time the largest among this category (24.4%). 
Altogether the differences between the categories are not statistically significant. 

 

��-���.D0	!����P	��������	'�	����������	����%�����	)L/�	'���	���������%	���	��%����	
�����	��	�	��"�	�������	���������%	���	��"���	

 �������	
��������	 �������	
��������	 ������	 					����	

 -� ����	 �
���	 ����
����	

������
���
����	

 	

Single plant firm 219 55.6 60.0 ����� 5678� 63.8 61.5 

Multi-plant firm, 

headquarter 

76 20.0 27.1 6979� ����� 17.2 21.3 

Multi-plant firm, other 

than headquarter 

61 :676� 12.9 12.0 ����� 19.0 17.1 

Total %  100.0 100.0 100.0 100.0 100.0 100.0 

N 356 45 85 25 27 174 356 

p= .120 
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Regarding age (based on the data by Statistics Finland), most of the firms and 
business units were established in the 1980s (Table 11). Although not 
statistically significant, it seems that firms in the group of Minor product 
innovators and in the group of Other firms are slightly older than companies in 
other groups. The newest are usually the ones among R&D-based process 
innovators – there is some evidence that this is at least partly because of business 
reorganization and creation of profit organizations within large business groups. 
These may also somehow reflect the rate of overall organizational changes 
occurred within the groups. 
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One of the factors traditionally considered to be a very important determinant of 
firms’ innovation activities is size, often measured by the number of employees. 
Table 12 presents data on this determinant, presenting the distribution of firms in 
different size categories (medians are presented in the text). There are 
remarkable differences between the groups: within the group of Major product 
innovators, there are essentially two types of firms – small ones and large ones. 
About 11 per cent of the firms in this group employ more than 250 people, but 
on the other hand, approximately 85 per cent of the firms employ less than 50, 
and the single largest size group (39.1%) has five to nine employees. A median 
firm employs no more than 14 persons, whereas the overall median of all firms is 
20. 

Minor product innovators seem to be a bit larger than Major product 
innovators, but their share in the largest size group is smaller. A median firm 
employs 30 people in this group. Within the group of R&D-based process 
innovators, instead, the median size is as many as 59 employees. Firms in this 
group are clearly the largest, although there are also relatively small firms – 

 �������	
��������	 �������	
��������	 ������	 								����	

 ����	 �
���	 ��������	 ������
���
����	

 	

Mean  88.0 85.6 ;<75� 87.2 ���	� 86.2 

Median  89.0 �
��� <979� 89.0 89.0 89.0 

Std. deviation  6.5 8.4 6.3 8.9 11.5 9.8 

N 362 46 86 25 28 177 362 
***level of significance (p<0.01), **level of significance (p<0.05) 
�������
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about a half of them employ less than 50 people. Expertise-based process 
innovators are all small, only 10 per cent employing more than 19 and none more 
than 99 people, with a median of 9 employees. Other firms are in almost every 
respect (distribution, median 19) of firm size the closest to the average, partly 
because of their large share of the whole sample. Overall and similarly to the 
whole firm population in the two regions studied, the firm size is small and 
therefore in the following it has to be kept in mind that it is mostly SMEs that are 
observed. Nevertheless, there are a number of large, internationally operating 
firms among them.  
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When the firm size is observed by turnover, the same kind of pattern emerges as 
with the number of employees (Table 13). This is understandable because size by 
number of employees tends to reflect the turnover rate, or vice versa, although 
there are some differences between industries in this ratio (high volume of 
turnover per employee in the pulp and paper industry versus lower volume in 
many service industries, for example). The largest firms most often belong to the 
group of R&D-based process innovators, and the smallest to the group of 
Expertise-based process innovators. The group of Other firms is again closest to 
the average. Both Major and Minor product innovators, on the average, had an 
annual turnover of about FIM 90 million in 1998, but within the group of Major 
product innovators, this distribution shows more variation (note: standard 
deviation is too high to be statistically significant, and thus medians are more 
indicative). 

 �������	
��������	 �������	
��������	 ������	 							����	

#�	 ���	��
����	���
�

-� ����	 �
���	 ����
����	

������
���
����	

 	

5–9 80 =<78� 10.5 ���� >67=� 18.6 22.1 

10–19 128 32.6 ==75� :679� 25.0 6978� =?76�

20–49 69 13.0 29.1 20.0 7.1 17.5 19.1 

50–99 36 ���� 7.0 16.0 3.6 13.6 9.9 

100–249 30 ���� 14.0 20.0 �� 6.8 8.3 

250- 19 10.9 ���� 12.0 �� 	��� ��	�

  100.0 100.0 100.0 100.0 100.0 100.0 

N 362 46 86 25 28 177 362 
Note: 5–9 employees only in service firms of the sample 

 



 
94 

 
 
 

��-���.8�	!���	��6�	'�	��������	)!&?	��������	�,,-/�	'���	���������%	���	��%����	�����	
��	�	��"�	�������	���������%	���	��"���	

 
It is an interesting question whether the firms introducing innovations also grow 
faster than the ones that do not. When studying them, we have to bear in mind 
that in the period 1996–98, economic recovery from the slump of the past 
recession was extremely fast, and therefore also the rates of change in firms’ 
turnover and personnel are high (see Table 14).  

The findings here seem to be very clear, and also statistically very 
significant: the firms within the group of Major product innovators are the ones 
which have grown the fastest. In the three-year period, they showed an increase 
of 82 per cent in their average turnover, and an increase of 25 per cent in the 
amount of personnel. Medians are more modest, yet high as well: in turnover 
they amount to 39 per cent per period, which means an increase of 13 per cent 
annually, and in amount of personnel they amount to 20 per cent, which means 
an increase of about 7 per cent annually. Here we also have to bear in mind that 
these relative changes to a great extent depend on the size of the firm; a small 
firm easily shows a remarkable relative increase, whereas a substantial increase 
in the actual number of employees in a large firm may be somewhat low in 
relative terms. This is important to note especially in the case of R&D-based 
process innovators, of which very many are large.  

 �������	
��������	 �������	
��������	 ������	 								����	
  ����	 �
���	 ����

����	
������
���

����	
 	

Mean  91.6 92.9 8><78� ���� 50.8 70.7 

Median  8.0 15.7 =879� 	��� 10.0 10.0 

Std. deviation  304.8 267.4 =557?� ���� 195.7 240.7 

N 356 45 84 25 28 174 356 
***level of significance (p<0.01), **level of significance (p<0.05)  p= .076 
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Among the most important factors determining the rate of firms’ innovation 
activities is market demand, either explicit or hidden. Its three dimensions are 
studied in the following: the geographical reach of the markets 
(regional/national/international), nature of markets (shrinking/stabile/growing) 
and type of markets (business-to-business vs. business-to-customers markets). 

The most international, by their exporting activities, are firms belonging to 
the group of R&D-based process innovators, which usually get at least one third 
of their turnover from abroad (Table 15). On the other hand, Expertise-based 
process innovators very seldom export. Both groups of product innovators 
usually have exports, but nevertheless, they do not form (at least not yet, in the 
case of newly established firms) a remarkable part of their turnover. However, 
there are some firms in these groups which have a high export rate – mostly the 
large ones.  

 �������	
��������	 �������	
��������	 ������	 								����	
 -� ����	 �
���	 ����

����	
������
���

����	
 	

Change (%) in 
turnover *** (1) 

340 ;:78� 39.2 43.4 41.5 	��	� 41.4 

Std. deviation  89:7;� 64.3 ����� 75.6 59.3 70.2 

Median  =<78� 22.1 ����� 20.0 20.0 20.4 

N  44 81 24 26 165 340 

Change (%) in 
amount of 
personnel** (2) 

350 :?76� 10.9 15.3 15.5 �
� 12.7 

Std. deviation  26.0 30.5 ����� ==76� 26.5 28.2 

Median  :979� 11.1 
��� 16.7 9.1 11.1 

N  43 84 23 27 173 350 

***level of significance (p<0.01), **level of significance (p<0.05)  (1) p= .001 (2) p= .021 
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Several studies on the spatial reach of firms’ innovation networks state that the 
smaller the firm, the more it concentrates in the region (Cooke et al. 2000, 
Tödtling & Kaufmann 2001). At the same time, the regional orientation of many 
SMEs can hamper co-operation, because a limited scope of a region can cause 
problems for firms in finding adequate innovation partners. In the following, 
these are studied from the viewpoint of the categorization developed.  

In this sense, what are worth observing first are the geographical patterns of 
purchases and sales of the groups to get a grip on the main orientation of the 
firms’ production networks, as it is noted in many studies that the firms’ 
customers and suppliers are usually the most important partners in innovation 
activities. Table 16 shows that these patterns of purchases and sales are fairly 
clear for three groups; namely for Minor product innovators, and R&D-based 
and Expertise-based process innovators. First, Expertise-based process 
innovators are clearly the most oriented into the regional markets in their 
purchases and sales. Second, Minor product innovators are the most oriented into 
the national markets, and third, R&D-based process innovators are the most 
oriented into the international markets in their purchases and sales. Other firms 
as a large group parallels to the total average. This leaves out the geographical 
pattern of the firms belonging to the group of Major product innovators, which is 
seemingly ambiguous: it parallels to the total average especially in purchases, 
but differs slightly in sales by being more internationally oriented than on 
average. Concerning Major product innovators, it seems that the twofold size 
structure of the group has an impact here – the large firms are already 
internationalized and the small ones operate (at least so far) mostly in regional 
and national markets.  

 �������	
��������	 �������	
��������	 ������	 							����	
  ����	 �
���	 ����

����	
������
���

����	
 	

Mean***  24.4 21.9 687;� ���� 14.1 18.4 

Median***  1.8 8.3 =?7<� ���� 0.5 2.3 

Std. deviation  35.9 28.2 36.1 11.0 24.0 28.1 

N 347 43 83 24 28 169 347 

***level of significance (p<0.01), **level of significance (p<0.05) 
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Manufacturing firms (p=.292) 80.0 
��
� 84.0 <:7<� 84.7 82.8 

Wholesale and retail firms*** 35.6 >87>� ����� 57.1 40.1 45.2 

Service firms*** 35.6 38.4 ����� ?578� 25.4 32.1 

Public sector organizations, 

associations etc. (p=.388) 

44.4 37.2 6;79� 42.9 	���� 37.1 

Consumers (p=.216) 15.6 23.3 ���� =:78� 22.6 21.6 

N 46 86 25 28 177 362 

***level of significance (p<0.01), **level of significance (p<0.05) 
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Concerning the type of customers (Table 17), most of the firms operate in 
industrial markets, but they very often have a diversified customer base 
consisting also of other types of customers such as wholesale and retail or 
service firms or public sector organizations. The most significant differences can 
be seen in cases in which customers are either wholesale and retail or service 
firms, of which the former are most often customers of Minor product 
innovators. Expertise-based process innovators are in almost all of the cases 
service firms and here it can be seen that they also trade with other service firms, 
although their customers in most of the cases can be found among firms in the 
manufacturing sectors.  
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Purchase, region, mean*** 352 45.0 	���� 33.2 5579� 44.8 43.4 

Purchase, country, mean*** 352 38.1 6=7;� 34.8 �
��� 41.3 39.1 

Purchase, abroad, mean*** 352 17.4 23.9 =:79� ���� 14.0 17.4 

Total 352 100.0 100.0 100.0 100.0 100.0 100.0 

Sales, region, mean*** 356 27.6 28.8 �
��� >87;� 42.5 37.2 

Sales, country, mean 356 42.1 657:� 40.4 	��
� 43.9 43.5 

Sales, abroad, mean*** 356 28.5 22.8 687;� 	�	� 13.1 18.6 

Total 356 100.0 100.0 100.0 100.0 100.0 100.0 

***level of significance (p<0.01), **level of significance (p<0.05) 
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To outline the broad situation in the markets, Table 18 presents the firm 
executives’ own assessments on changes taken place during the period 1996–98 
concerning their main product markets and competition in these markets. First, 
Major product innovators considered most often that their home markets had 
been in an expansive phase during the period (63%). Instead, shrinking markets 
were the most common in the case of Other firms. Thus, the former group had 
growing opportunities in the domestic markets, while the latter had a problem 
with mature markets shrinking in size and demand. Expertise-based process 
innovators saw most often their markets as stabile. Foreign markets were 
characterized as expansive especially among the firms belonging to the groups of 
R&D-based process innovators or Major product innovators (44% and 40%, 
respectively). Concerning Major product innovators, this is even more 
remarkable in the sense that only 4.4 per cent of the respondent executives 
assessed that their foreign markets are shrinking. It is arguable to say that the 
firms within the group of Major product innovators most often faced a growing 
demand in both home and foreign markets and had therefore the best incentives 
to innovate. 
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The location of main competitors reflects the groups’ markets to a great extent 
(Table 19): Minor product innovators’ competitors are first of all within the 
country, although there are lot of competitive pressures coming from outside the 
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Changes in size of 

domestic markets of main 

products (p=.279) 

356 (46) (86) (24) (28) (172) (356) 

Decreased  6.5 10.5 8.3 	��� 8=76� 10.7 

Stabile  	���� 44.2 45.8 ?=7>� 45.3 43.8 

Increased  >=79� 45.3 45.8 42.9 ���	� 45.5 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Changes in size of foreign 

markets of main products 

(p=.000) 

355 (45) (86) (25) (28) (171) (355) 

No exports***  37.8 33.7 ���� 5;7>� 46.8 42.0 

Decreased***  ���� 8<7;� 16.0 7.1 12.3 13.0 

Stabile***  17.8 16.3 =>79� 3.6 19.9 18.6 

Increased***  40.0 30.2 6679� ���
� 21.1 26.5 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Changes in competition in 

domestic markets (p=.549) 

357 (46) (86) (24) (28) (173) (357) 

Decreased  67=� 2.3 �� �� 0.6 1.4 

Stabile  ?979� 40.7 	
��� 42.9 42.2 42.6 

Increased  ���
� 57.0 >:7?� 57.1 57.2 56.0 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

Changes in competition in 

foreign markets (p=.000) 

356 (45) (86) (25) (28) (172) (356) 

No exports***  37.8 33.7 ���� 5;7>� 46.5 41.9 

Decreased***  �� 2.3 �� =7>� 1.2 1.4 

Stabile***  31.1 22.1 =:79� ���	� 25.0 24.7 

Increased***  31.1 41.9 >679� 	��� 27.3 32.0 

Total  100.0 100.0 100.0 100.0 100.0 100.0 
***level of significance (p<0.01), **level of significance (p<0.05) 
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country as well. The firms within the group of R&D-based process innovators in 
particular are faced with global competition because almost three out of four of 
them have foreign competitors. Expertise-based process innovators display a 
reverse case as only seven per cent of the firms perceive that their main 
competition comes from abroad. Other firms again reflect an average with the 
exception that their competition slightly more often takes place within the 
national borders and less often outside the country than the overall average. The 
most considerable difference with their own existing market area and 
competitors’ location, however, is related to the group of Major product 
innovators, in which half of the firms are faced with foreign competition, 
although less than 40 per cent have their own exports and the median of exports 
as a percentage of turnover is only about two.  
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Whether firms are searching for competitiveness in more static cost/price 
competition or by more dynamic means, such as product differentiation and 
novelty creation, is a key question in this sub-section. This topic is related to 
studying variation between different groups of innovating firms. It is clear that 
Major product innovators score high (mean 4.50) in innovativeness of their 
product or service, as this was one of the criteria, but it is interesting to see that 
the other groups fall far behind on this dimension (Table 20). For Major product 
innovators, also the quality of a product or service scores high, as well as the 
expertise of their personnel, although here the highest mean score (4.54) is 
within the group of Expertise-based process innovator firms. Other differences in 
measures of competitive strengths, with statistical significance, are the role of the 
distribution network and after-sales as well as and time and security of delivery. 
Both of them are important for the firms within the group of Minor product 
innovators, and the attributes attached to deliveries in particular score high in this 
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Own region*** 359 28.3 36.5 ����� >57<� 49.1 42.9 

In the rest of the country 359 65.2 ><76� ����� 53.6 64.6 64.1 

Abroad*** 359 50.0 48.2 5:79� 
��� 30.9 38.4 

N 359 46 85 25 28 175 359 
***level of significance (p<0.01), **level of significance (p<0.05) 
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group. For this group, also ecological aspects and flexibility in production 
(ability to rapid adaptation of scale or scope) seem to be more important than for 
the other groups.  
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Of a number of measures to sustain their competitiveness, firm executives in 
general perceived as the most important one to develop their personnel’s 
qualifications (Table 21). Parallel, the group of Major product innovators also 
considered this as their most important way of sustaining competitiveness (mean 
score 4.52). Of the five most important measures, it was Major product 
innovators that most often stressed their importance: executives in these firms 
usually considered that, in addition to developing qualifications of their 
personnel, investing in R&D, developing closer customer-relationships and 
marketing and internal organization were eligible and important ways to 
maintain or enhance their competitive positions.  

For Minor product innovators, these measures were also of high importance; 
yet they also conceived of measures such as production automation and labour 
cost-cutting more often than the others as highly important – measures which 
may be attached to a “low road” strategy. Nevertheless, in connection with 
personnel development and alike, these firms do not compete only with static 
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Distribution network, after 

sales*** 

351 2.73 =7:; 2.76 ���
 2.49 2.70 

Expertise of personnel 361 4.46 4.38 ����� 67?6� 4.25 4.33 

Price 358 2.91 2.91 ����� 2.75 =795� 2.95 

Time and security of 

delivery*** 

359 	�
� 67=? 4.04 3.93 4.27 4.18 

Innovativeness of product 

/ service***8 

360 67?9 3.53 3.52 3.15 	��	 3.38 

Quality of product/service 361 67=<� 4.19 4.20 ���
� 4.11 4.17 

Ecological aspects 350 ���
� =78:� 2.96 2.85 2.80 2.87 

Ability to rapid adaptation 

of scale or scope 

357 3.42 =7<=� 3.76 	��� 3.74 3.71 

***level of significance (p<0.01), **level of significance (p<0.05) 

Note: “Other” has a too limited number of answers to be included in variance analysis 
8 belonged to the criteria of categorization 
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By developing qualifications 

of the personnel*** 

359 67?: 4.31 4.16 4.48 ���� 4.24 

By developing marketing*** 354 678= 4.06 3.71 	�	�� 3.67 3.80 

By investing in new foreign 

markets*** 

345 =7:9 2.83 3.04 ���� 2.25 2.55 

By investing in own R&D*** 348 67:9 3.69 3.74 3.04 	��	 3.39 

By investing in production 

automation (1) 

346 ��	�� :7<;� 2.96 2.44 2.85 2.80 

By cutting labour costs** 345 2.55 =79? 2.54 ���� 2.82 2.79 

By focusing on core 

competences and 

outsourcing** 

345 3.49 =7>= 	��� 2.60 3.27 3.34 

By intensifying relations with 

key customers (2) 

355 67==� 4.26 	��	� 4.15 4.06 4.13 

By developing co-operation 

with research laboratories 

and HEIs*** 

349 =7:9 2.94 2.88 2.88 ���� 2.70 

By developing co-operation 

with the most important 

suppliers*** 

350 =7?: 3.33 2.70 ���� 2.88 3.04 

By creating or intensifying 

other inter-firm 

partnerships*** 

349 3.36 3.35 ���� =7?: 2.98 3.14 

By developing internal 

organization of the firm*** 

352 =7<= 3.50 3.50 3.65 	�� 3.47 

Other  - - - - - - 
***level of significance (p<0.01), **level of significance (p<0.05)  (1) p=0.05, (2) p=0.07 
 Note: “Other” has a too limited number of answers to be included in variance analysis 
 
 

price/cost strategies. Interestingly, both the R&D-based process innovators and 
Other firms did not have any highest score, and the Expertise-based innovators 
only stressed the meaning of intensifying inter-firm partnerships. 
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4.4. Innovation activities 

.�.���	&����������	���������	���	������������	

Before proceeding to study the groups’ innovation activities, a closely related 
issue of industries is investigated in the following. This relationship between 
industries and typical innovation activities is derived from a known fact that in 
broad characteristics and at the aggregate level, industries tend to be internally 
homogenous to some extent as far as their firms’ innovation activities are 
concerned, as presented in Chapter 1. Yet, one cannot simply predict by its 
industrial classification how a single firm innovates, as there are different 
strategies and patterns of behaviour between competing firms. Let us just say 
that some forms of innovation activities are more common in some industries 
than in others.  

By traditional industrial statistical categorization (see Table 22), most of the 
industries are characterized by firms which were not innovating during the 
observed period because the share of Other firms is usually the biggest within 
industries. Exceptions to this general rule are especially software services, and 
also the electronics industry and textiles and clothing industries. In the case of 
software services, about 60 per cent of the firms belong to the group of Major 
product innovators. Using quite many industrial sub-categories, the analysis does 
not produce a statistically significant output, but judged against the theoretical 
assumptions, the outcomes seem credible: in addition to the case of software 
services, the textiles and clothing industries strongly represent Minor product 
innovators, and the electronics industry R&D-based process innovators and, 
summed up, 40 per cent of them represent product innovators.  

The outcomes can also be seen in another light: there are only two industries 
in which a great majority of firms have not introduced any product or process 
innovations during the period observed, these being the paper and printing 
industries (70.8%) and basic metals and metal products industries (67.3%). 
Otherwise, in other industries half or more than half of the firms have introduced 
innovations be these product innovations of some level of novelty or process 
innovations of considerable scale. It is notable that all three service industry 
categories presented here belong to the industries that have more innovating 
firms than not. 
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Another way to put the groups on the industrial map is to study their positions in 
industrial value chains, as is presented in broad terms in Table 23. This analysis, 
again, brings up a statistically significant output and fairly clear profiles for most 
of the groups. The most distinctive outcome is that, as could be expected, the 
group of Expertise-based process innovators is specialized in producing expert 
services such as design and consultancy, whereas other positions in value chains 
come into question very seldom with these firms. However, it is worth noting 
that, within the groups, different kinds of expert services form a great deal of the 
firms’ output – especially within the group of Major product innovators (mean 
55%). This shows that many firms producing physical goods provide in 
connection with goods also services.  

Another fairly distinctive outcome is related to the firms producing consumer 
goods: these are either in the group of Minor product innovators or Other firms. 
Within industrial markets in manufacturing (first and second row), the firms are 
distributed more evenly into different innovation categories with the exception of 
the Expertise-based process innovators which are not strongly represented in 
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Food 13 7.7 38.5 - - ?=7;� 100.0 
Textiles, Clothing, 
Leather 

23 - 657;� 4.3 - 657;� 100.0 

Wood, Timber, 
Furniture 

31 6.5 41.9 - - ?87>� 100.0 

Paper and Print 
Media 

24 8.3 12.5 8.3 - 597;� 100.0 

Chemicals, 
Rubber and 
Plastics 

27 3.7 37.0 14.8 - 6676� 100.0 

Basic metals, 
Metal products 

52 3.8 23.1 5.8 - >57=� 100.0 

Machinery, 
Vehicles 

30 10.0 30.0 10.0 3.3 6>75� 100.0 

Electrical and 
electronics, 
Instruments 

15 13.3 26.7 ==7=� - 26.7 100.0 

Software services 22 ?<78� 4.5 9.1 9.1 18.2 100.0 
Technical 
services 

74 13.5 13.5 6.8 20.3 6?7<� 100.0 

Other business 
services 

51 19.6 15.7 - 19.6 6?78� 100.0 

Total  46 86 25 28 177 362 
%  12.7 23.8 6.9 7.7 48.9 100.0 
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these. Nevertheless, there is some tendency in firms producing investment goods 
to belong either to product innovators or to R&D-based process innovators. 
Firms mostly positioned at the upstream end of the value chains (intermediary 
goods such as components and subcontracting) for their part tend to be either 
among the ones not innovating (Others, 44.1%) or belong to the group of R&D-
based process innovators. 
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Two more analyses are carried out to find out about the groups’ propensity to 
belong to certain trajectories as presented in Chapter 1. These trajectories are 
first presented according to Pavitt’s taxonomy and then to Christensen’s 
categorization of technological profiles. These were modified to some extent due 
to an inclusion of a service sub-sector of knowledge-intensive business services 
not included in the latter categorization and, in the former case, the 
characteristics of the KIBS sector were at the time still poorly understood and 
thus modified here. In Appendix II (Table 2), a more detailed description is 
given about these categorizations. 

As an outcome of the analyses presented in this sub-section, a summary is 
presented in Table 24 to enable us to propose some profiles concerning the 
innovation categories. It can be deduced that typically a Major product innovator 
firm within the sample is either a technology-based knowledge-intensive 
business services firm (a software product producer) or a manufacturer of 
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Intermediary goods, 
components, subcontracting 

       

Mean***  9.2 23.5 39.8 ���� 6678� 31.6 
Std. deviation  25.5 38.3 47.9 25.1 93.0 70.7 

Investment goods, 
machinery, equipment 

       

Mean***  26.9 21.2 =97:� 	�� 16.8 19.1 
Std. deviation  38.7 38.3 43.2 18.9 33.9 35.8 

Consumer goods        
Mean***  8.9 =875� 6.0 ���� 19.0 18.4 
Std. deviation  24.2 44.5 22.0 1.9 37.2 36.5 

Expert services, 
consultancy 

       

Mean***  55.0 �	�	� 23.4 ;>7;� 25.9 33.6 
Std. deviation  44.4 39.4 40.0 30.2 41.9 44.6 

N 354 45 85 25 28 171 354 

***level of significance (p<0.01), **level of significance (p<0.05) 
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complex machinery. These firms have essentially positioned themselves on 
industrial markets with demanding customers, which leads to active introduction 
of considerable product innovations. A Minor product innovator is typically a 
manufacturer of consumer products such as clothing, food or furniture, its 
production processes being also often characterized by scale economies to some 
extent. This is combined with frequent improvements or modifications of 
products and introduction of new products to meet the changing requirements of 
consumer markets in terms of fashion or taste, for example. 

Within the groups of process innovators, R&D-based process innovators 
often produce components or equipment for industrial markets, operating in 
industries characterized by a tendency to be based on advances in technological 
and scientific research (chemicals, electronics, etc.). Expertise-based process 
innovators are typically firms which provide other industries with services in 
engineering or consultancy, for example. Their knowledge base is grounded on 
expertise in technical or management education and related accumulated skills. 
Although common to almost all industries, Other firms are typically 
subcontractors and suppliers of intermediary goods in industrial markets, 
belonging to a great extent to a supplier-dominated trajectory in terms of Pavitt’s 
taxonomy. 
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The categorization put into practice earlier indicates what the firms’ innovation 
activities are, but in this section, more light is shed on this issue on the basis of 
the survey data. This is to add more features and details into the groups’ profiles 
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Typical industrial 
sectors 

362 Software 
services 

Textiles, 
Clothing, 

Leather 

Electrical and 
electronics, 
Instruments 

Technical 
services 

Typical of 
most 

industries 

Typical 
technological 
trajectory*** 

362 Specialized 
suppliers 

Scale-
intensive 

Science-based Supplier 
dominated 

services 

Supplier 
dominated 

manuf. 

Innovation asset 
profile*** 

362 Complex 
systems 

Consumer 
products 

Components Management 
services 

Typical of 
most profiles 

Position in value-
chains*** 

354 Services Consumer 
goods 

Investment 
goods 

Services Intermediary 
goods 

***level of significance (p<0.01), **level of significance (p<0.05) 
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Not performed*** 92 6.5 16.5 �� ?979� 34.5 25.5 

Infrequently performed*** 147 23.9 35.3 �� 42.9 ?=78� 40.7 

Frequently performed*** 122 69.6 48.2 89979� 
��� 12.4 33.8 

Total %  100.0 100.0 100.0 100.0 100.0 100.0 

N 361 46 85 25 28 177 361 

 

and to put the categorization under further scrutiny to test its validity. The sub-
section proceeds in the following way: first, some key determinants related to the 
groups’ and their firms’ innovation inputs will be studied. Second, it will be 
investigated at which areas of their activities their innovations had been targeted, 
if there were any such innovations. This will provide us with some information 
about whether a certain group is more focused on product or process innovations 
or both. An output-related set of determinants concerns the level of product and 
service innovations, providing also more detailed information on product/service 
innovations.  

Research and development (R&D) activities and funding are usual and much-
used indicators in showing whether or not firms have innovation activities. 
However, there are many reasons why these indicators alone are not sufficient, 
as discussed in the previous theoretical chapters. Training activities and related 
inputs are here seen as necessary for complementing R&D-related indicators, 
especially because there are certain sub-sectors of service industries included in 
the sample. It is also believed that training and qualified personnel in general 
enable a firm to carry out changes by providing underlying innovation capability. 

It is here first studied how innovation categories contrast in relation to the 
frequency of R&D activities (Table 25). The largest share of firms performed 
R&D activities infrequently (40.7%), and of these firms, the group of Other 
firms belonged to this group the most often (53.1%), as could be expected. This 
shows that also within the category of Other firms there are many that 
occasionally attempt to innovate whenever there is a perceived need and external 
pressures to do so (it may be that this category could have been split into two 
parts, one consisting of firms which indicate some minor improvements in many 
areas of activity, and the other consisting of firms with virtually no changes at 
all. However, these are not in our interest here and therefore the applied solution 
is arguable). Firms reporting that they do not perform R&D activities at all are 
most often found in the categories of Expertise-based process innovators (50%) 
or Other firms (34.5%), as could also be expected.  
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Frequent performers of R&D are naturally found in the category of R&D-based 
process innovators, as this was one of the criteria for them, and among the 
categories of Major and Minor product innovators (69.6% and 48.2%, 
respectively). Although R&D inputs were not set as criteria for Major product 
innovators, firms in this group nevertheless allocated large sums for their R&D 
activities annually (see also Table 26).  

The significance of R&D for Major product innovators is also reflected in 
these firms’ R&D costs and personnel (see Table 27), as the group totals the 
highest rates in these terms, outnumbering even the group of R&D-based process 
innovators – Minor product innovators and R&D-based process innovators 
follow after Major product innovators. At the other end of the categories, 
especially the Expertise-based, but also Other firms most often do not allocate 
their resources to R&D activities. The case of Expertise-based process 
innovators seems to show that this type of firms carry out innovation activities in 
a contrasting way not captured by R&D indicators. 
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Annual R&D costs as a 
percentage of turnover, on 
average 1996–98  

       

Mean***  887?� 3.6 7.8 ���� ���� 3.4 
Median***  ?76� 1.5 2.6 ���� ���� 0.5 
Std. deviation  16.4 9.6 11.6 1.3 2.2 9.1 

N  44 77 25 28 155 329 
Full-time R&D personnel as 
a percentage of personnel, 
on average 1996–98 

       

Mean***  :879� 3.9 11.5 ���� 2.5 5.7 
Median***  ;7=� ���� 4.7 ���� ���� ����
Std. deviation  33.0 11.9 20.2 5.2 9.7 16.9 

N  44 80 23 28 164 339 
Part-time R&D personnel as 
a percentage of personnel, 
on average 1996–98 

       

Mean  15.4 10.2 15.9 ��� :?75� 18.8 
Median  8:79� 3.8 4.8 ���� 2.6 3.8 
Std. deviation  16.4 14.6 47.3 17.1 223.0 155.7 

N  45 79 25 27 164 340 
***level of significance (p<0.01), **level of significance (p<0.05) 
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It has already been stated earlier that, in the case of many of the services firms in 
particular, a typical innovation pattern does not necessary involve traditional 
R&D activities. Instead, the nature of innovation in a typical KIBS firm may be a 
gradual process, often connected to a firm’s customer projects. Therefore, inputs 
into innovation may be measured by firms’ inputs into developing the skills and 
qualifications of their personnel. This is certainly an indirect measure in 
innovation activities, but its suitability can be put to the test later on here. 

It is interesting that, although personnel training costs are used as a criterion 
for Expertise-based process innovators, also the personnel’s participation rate in 
training is seemingly higher in those firms on average than in other categories 
(Table 27). It seems to confirm that the idea of the expertise-based model and the 
gradual service innovation model has some ground of evidence, if it is also taken 
into account that these firms were already classified as process innovators 
showing considerable changes in their processes recently. It is worth noting here 
that the second group in training costs is Major product innovators – although the 
differences are not big, they are nevertheless statistically significant (on one per 
cent level). 

In personnel training participation rates, the only notable differences are the 
high participation rate within Expertise-based process innovator firms and the 
low rate within Other firms. Otherwise nearly the same number of means and 
medians in the two product innovator and R&D-based process innovator groups 
shows that the respondents had assessed very often that half of their personnel 
annually participates in some kind of training. Critically thinking, this may show 
that the respondents did not have exact information about the participation rate, 
although they usually seemed to be very well aware of their R&D and training 
budgets. Overall, it seems that there is a quite clear division between the groups 
as to their innovation inputs in terms of direct R&D or more indirect training 
activities: the group of Other firms falls behind the other groups, and the group 
of Expertise-based process innovators shows a somewhat different pattern from 
that of the other groups of innovators. Among these other groups of innovators 
(Major, Minor, R&D-based), it seems to be more a question of the amount of 
input at this level of observation, although it is highly likely that a closer study 
on their innovation activities would disclose more fine-grained differences in this 
sense. 
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Annual costs of personnel 
training as a percentage of 
turnover, on average 1996–98 

      

Mean*** 1.8 1.1 1.3 :7=� ��
� 1.1 
Median*** 1.0 0.4 0.4 87>� ��	� 0.4 
Std. deviation 2.1 1.9 2.3 2.2 1.6 1.9 

N 40 77 25 28 159 329 
Annual participation into 
personnel training as a 
percentage of personnel, on 
average1996–98 

      

Mean*** 49.7 49.9 49.8 >57?� �	��� 48.0 
Median*** 50.0 50.0 50.0 ;979� 	���� 45.0 
Std. deviation 32.0 35.8 37.3 34.2 35.6 35.7 

N 43 83 25 28 170 349 
***level of significance (p<0.01), **level of significance (p<0.05) 
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As a third innovation-input-related determinant, the use of externally sourced 
expertise was also investigated in the questionnaire. Table 28 presents how the 
firms had recently acquired external expertise and for which fields of expertise 
or firm function. This question, however, does not reveal from which source this 
had been acquired and thus it may be sourced from different types of public or 
private business services providers. Nevertheless, combined with other 
information, it helps to define profiles for different groups and the overall 
demand for external expertise by the firms. 

The most commonly used external expertise among all the firms is related to 
personnel training in general and to consultancy in the application and use of 
information technology. Concerning the groups of innovators, distinctive for 
Major product innovators was their use of expertise in product development and 
research, in strategic management, and in networking and partner search. All 
these fit well into the picture of these firms as dynamic and expansion-oriented 
ones. Concerning Minor product innovators, the use of external expertise also 
seems to reflect their typical situation which is more adaptive and seeks after the 
efficiency: distinctive were accounting and financing, production and human 
resources management as well as sales and marketing. Within the group of 
R&D-based process innovators, the only distinctive feature was the use of 
external expertise in exporting and international operations in general. For 
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Expertise-based process innovators, it was typical to acquire external expertise 
for personnel training and for information technology which both were, as 
presented earlier, the two most often mentioned among all the firms. This group 
also seemed to source external expertise in a rather limited way, as there were 
very many types of expertise which these firms most commonly used the least 
intensively, together with the group of Other firms. Especially for the former 
group, the usually small firm size highly probably prevents the firms from 
acquiring external expertise at least from the market. Another explanation may 
naturally be a low perceived need. In general, the use of external expertise 
reflects the profiles of the groups quite well and adds another layer to the picture. 
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In the following, the interest is turned from innovation inputs to outputs. The 
firms’ focal areas of innovation activities are observed to find out whether they 
focused more on product or process innovations and, as the process innovations 
are in question, in what broad areas of business activity these occurred in the 
period 1996–98. Table 29 shows that changes in products and services had been 
the biggest among the firms in the group of Major product innovators, as this 
was one of the criteria, but it is also worth noting that those firms had most often 
carried out considerable changes also in their inter- and intra-organizational 
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Recruiting, other HR*** 339 1.91 :785� 2.05 ����� 1.67 1.85 

Personnel training 358 3.13 3.05 =7:8� 3.23 ���� 3.03 

Sales and marketing*** 342 2.57 :7>;� 2.45 ����� 2.02 2.28 

Networking and partner 
search*** 

339 :79?� :79?� 1.67 1.85 ���� 1.78 

Exporting, international 
operations*** 

343 2.30 2.18 :7=<� ����� 1.86 2.01 

Accounting, financing*** 342 2.35 :7?>� 2.12 2.19 ����� 2.22 

Information technology 353 3.29 3.26 ���� =7==� 3.07 3.16 

Production 339 2.12 :7=>� 2.14 ����� 2.18 2.17 

Research and 
development*** 

343 =799� 2.47 2.65 ����� 1.99 2.27 

Strategic management*** 3 :768� 2.38 1.83 ��
�� 1.80 2.01 

***level of significance (p<0.01), **level of significance (p<0.05), *level of significance (p<0.1) 
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Products and services*** 67?6� 4.26 3.12 ���� 2.98 3.49 

Market areas or customer 
groups*** 

3.48 =7?<� 2.92 ����� 2.80 3.06 

Inter-organizational co-
operation*** 

=7=<� 3.19 ��
�� 2.96 2.85 3.00 

Internal organization and its 
operating procedures*** 

=756� 3.47 3.24 3.21 ��
� 3.22 

Production processes and 
technologies, ICT  

3.54 3.60 =7>6� 3.36 	�		� 3.45 

Total % 100.0 100.0 100.0 100.0 100.0 100.0 

N 46 86 25 28 177 362 

***level of significance (p<0.01), **level of significance (p<0.05) 

 

relationships and procedures. This is interesting also in connection with the 
forthcoming analysis of networks. Those firms were very active in other areas as 
well, if judged by their average which is higher than the total average. Instead, 
firms in the group of Minor product innovators most often searched for new 
market areas and customer groups, which seems reasonable, given that these 
firms mostly belong to industries that can be considered fairly mature. 

The most conservative in changes in their products and services, or their 
markets and customer groups, seem to be the firms that belong to the category of 
Expertise-based process innovators. This finding may be partly explained by the 
fact that a great majority of these firms are small in size and thus changes are not 
conceived of as that difficult to carry out or not that great in magnitude. Yet, 
each of these firms had reached the criteria in some area and thus among them 
considerable changes had varied to a great extent, although quite common to all 
was the adoption of information and communication technologies or other major 
changes in production processes. The group of Other firms had not usually had 
any significant changes in their internal firm organization and its operating 
procedures. R&D-based process innovators, for their part, often had not had any 
considerable changes in their inter-organizational co-operation patterns, whereas 
large changes in production processes and in the adoption of information and 
communication technologies were often considered to take place during the 
observed period. 
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To get a more detailed understanding of the changes occurred in firms’ products 
and services, a four-dimension question pattern was presented for both products 
and services (see Table 30). The first two dimensions are related to the changes 
carried out in firms’ existing products or services – be these changes either 
product customization or symbolic changes (design, image, fashion) or 
development of functional quality (precision, durability, etc.) which do not 
require any crucial alterations to the existing product/service design. It may be, 
however, that developing a product’s durability by utilizing new material, for 
example, requires to a considerable extent new scientific and engineering 
knowledge and new problem-solving approaches of a firm (and often of one or 
several external partners as well). The second two dimensions refer to a situation 
in which a firm had introduced a new product/service to the market (or had 
introduced an entirely new function to a product) and, ultimately, that this new 
product/service was based on entirely new technology or knowledge. It is clear 
that these rough distinctions do not do justice to all intricacies and complexities 
of the multifaceted innovations but, on the other hand, it was necessary to keep 
questions simple enough. The forthcoming analyses and their outcomes, together 
with the analysis of interviews with firm executives, seem to witness that broadly 
and overall the indicators used were relevant and valid, although it is possible 
that some single mismatches may have occurred. 

The highest scores concerning entirely new products and services are within 
the group of Major product innovators, as this was among the criteria, but this 
question pattern has much more additional and interesting information as well. 
First, it shows that the group of Other firms fairly consistently scores the lowest 
in every aspect, confirming that the practiced categorization is functioning well. 
The results show also that although Expertise-based process innovators had not 
launched any significant new products and services, they had been the most 
active in developing and modifying their existing services. This further adds to 
their distinctive pattern of innovation.  
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Changes in existing products:       

Customization or minor 
modifications*** 

3.65 3.91 =7<:� 3.14 	���� 3.38 

Development of functional 
quality*** 

=7>8� 3.49 3.54 ����� 3.06 3.23 

Introducing new product(s):       

New product or a new function to 
a product*** 

67=9� 3.93 3.08 ����� 2.37 3.03 

New product based on entirely 
new technology*** 

6796� 2.45 2.25 1.89 ��
�� 2.26 

Changes in existing services:       

Customization or minor 
modifications** 

3.67 3.80 3.54 6796� 	���� 3.59 

Development of service quality*** 3.87 3.92 3.71 6788� 	���� 3.71 

Introducing new service(s):       

New service(s)*** =7>5� 3.33 2.42 2.39 ����� 2.69 

New service(s) based on entirely 
new knowledge / technology*** 

=7?6� 2.35 2.13 2.50 ����� 2.26 

Total % 100.0 100.0 100.0 100.0 100.0 100.0 

N 46 86 24 28 175 359 

***level of significance (p<0.01), **level of significance (p<0.05) 
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4.5. Innovation networks and their spatial dimension 

.�=���	D�����	���	�����	����	��	����������	���"���	

As discussed in the previous chapters, linkages between different actors and the 
nature of these linkages are usually seen to have a great impact on the innovative 
outcomes of the regional innovation systems, and they have a fundamental role 
in whether such systems exist at all, if by definition one requirement for an 
innovation system is a web of linkages internal to a region. In the following, 
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aspects of different types of co-operative relationships related to innovation 
activities are analysed. The analysis proceeds so that first the vertical 
relationships along the value-chains are studied, followed then by inter-firm 
horizontal relationships. After that, firms’ relationships with different kinds of 
support organizations are studied. Finally in this section, the spatial dimension of 
these relationships is in focus. The chapter concludes by summarizing the key 
findings in Section 4.6. 

Firms’ relations with their "��� ���� are often known to have an important 
role in determining the possibilities and hindrances of innovation, especially for 
product innovations. In this sense, customers’ role may range considerably 
between numerous customers sending mixed messages (e.g. low price vs. high 
performance) concerning needs for changes in a product and few important 
customers with which a firm has close, long-lasting co-operative ties, for 
example, in R&D. In Table 31, it can be seen that for the group of Major product 
innovators, it is customers that most often act as partners: they are involved in 
key stages of product development process, and they also put forward ideas, 
information or specifications for new or improved products. On the other hand, it 
is the group of Minor product innovators who consider customers to be the most 
important for their product or process development (mean score 4.20), but it is 
noteworthy that all groups consider this to be important.  

The group of Other firms falls behind the other groups in regard to 
customers’ importance in product/service development and their involvement in 
those processes. Interestingly, it is the group of Expertise-based process 
innovators that scores the lowest in regard to customer feedback here. For this 
latter finding, one explanation may be that firms in this group are often involved 
in one way or another in their customers’ product or process development, but 
not vice versa, which was unfortunately not addressed in the questionnaire. 
Concerning the group of Other firms, these findings seem to refer to customer 
relations that are typically distant and arms-length.  

In addition to customers, different types of ��&&���� firms often comprise an 
important group of actors determining or affecting the innovative outcome of a 
firm. These relationships may range from a distant or occasional market type 
transactions to long-lasting ties of subcontracting, which again may take very 
many different forms from arms-length or paternalistic relations to “modern” 
types of close partnerships in which the intention is to share information and 
other resources in an atmosphere of common goals and mutual trust. Another 
important type of supplier relationships may be that of suppliers of specialized 
materials or equipment and machinery in which a supplier may provide a firm 
with an important technological input not only in terms of that material or 
machinery, but also by providing a firm with expertise related to its production 
processes in more broad terms. Also different types of service inputs can be 
sourced which often may be much more difficult to govern by customers because 
of their usually more intangible characteristics compared to components, for 
example. Although in supplier relationships a supplier is often thought to be in a 
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Importance of 
customers in our 
product/service or 
process development 

360 4.00 67:9� 	���� 3.96 	���� 3.93 

Customers involved in 
key stages of product 
/service development 
process*** 

361 678>� 3.67 4.08 3.32 	��	� 3.52 

Customers make 
suggestions concerning 
product / service 
development*** 

360 676:� 4.28 4.21 	��	� 3.81 3.99 

Importance of suppliers 
in our product/service or 
process development** 

360 2.89 =79:� ����� 2.44 2.71 2.76 

Importance of 
management or 
technical consultancies 
in our product/service or 
process development 

360 2.28 :768� ���� 2.30 2.14 2.22 

Suppliers involved in 
key stages of product 
/service development 
process 

330 2.88 :7<6� 2.86 ����� 2.81 2.84 

Suppliers make 
suggestions concerning 
product / service 
development 

333 ���� =788� 3.00 2.96 3.10 3.07 

***level of significance (p<0.01), **level of significance (p<0.05) 

 

subordinate role related to its customer firm, this situation may also be reverse – 
a supplier may be a large multinational giant and its customer a small nationally 
operating firm. In the following section on firm interview analysis, some 
examples of this are presented as well. 
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Overall, judged on the basis of Table 31, it seems that the firms consider their 
supplier relations to be somewhat less close than their relations with their 
customers, which may also reflect that the executives do not regard these 
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relations as important. It is noteworthy that only one question brought up 
differences in statistical significance. Yet, the overall pattern shows some fairly 
clear outcomes: Minor product innovators seem to value their supplier relations 
the most, whereas the R&D-based process innovators, on the other hand, most 
often tend to regard their supplier relations as not very important. As these firms 
are usually among the largest in the regions, this result seems to imply that the 
supplier networks are not very tightly integrated into the regions as far as they 
take place within the regions under study. This will be explored in more detail 
later.  

Turning from the vertical into horizontal co-operation, Table 32 presents 
some data on the % ��2 ����� �����)$����" ) &����� �'�which may show in the 
form of different kinds of alliances and partnerships. Although it is difficult to 
assess the real nature of these co-operative relations on the basis of survey data, 
every third (33.4%) of the firms in general perceived that there are inter-firm 
horizontal relations between their own and some other firm(s). The group of 
Major product innovators scores the highest here by more than half of the firms 
having such co-operative relationships, whereas Expertise-based process 
innovators somewhat surprisingly reported that 86 per cent of the firms do not 
have horizontal inter-firm co-operation. There is a significant difference between 
Major product innovators and other groups, particularly in R&D related 
horizontal co-operations. 
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Universities or research and technology organizations (RTOs) are, as could be 
anticipated, the most important partners for the group of Major product 
innovators (mean score 2.83) in product or process development (Table 33). The 
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Horizontal inter-firm co-
operation** 

362 �   �   

Not performed or 
not significant  

241 �
��� 59.3 72.0 ;?75� 71.2 66.6 

Performed in R&D 54 =976� 17.4 16.0 
��� 10.7 14.9 

Performed in other 
areas of activity 

67 21.7 :=7=� 12.0 
��� 18.1 18.5 

Total  100.0 100.0 100.0 100.0 100.0 100.0 

***level of significance (p<0.01), **level of significance (p<0.05) 
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group of Other firms, instead, considers these institutes least often as important, 
which, given their low profile in innovation activities, makes sense. Polytechnics 
or other vocational education institutes are in general not seen as important as the 
former institutions in innovation activities, but again in the group of Major 
product innovators, these institutions are considered most often as important 
partners in their product or process development (although this difference is not 
statistically significant). Here firms in the group of R&D-based process 
innovators consider least often polytechnics and other vocational education 
institutes as important for their innovation activities. Concerning the number of 
organizations with which the firms co-operate, it seems that the R&D-based 
process innovators, as large organizations on the average, are able to maintain a 
wide network to co-operate, although it seems, given their considerations on the 
importance of these institutions, that these networks are rather loose, oriented 
towards guaranteeing a supply of high-skilled workforce and maybe monitoring 
the technological development. These linkages are under deeper scrutiny in the 
following Chapter 5, based on the analysis of the data from firm executive 
interviews. 
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Let us now study the actual organizations in co-operation in some detail (see 
Table 5 in Appendix II). Among Major product innovators, the most frequent co-
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Importance of universities 
or RTOs in product / 
service or process 
development *** 

360 :7;=� 2.49 2.56 2.59 ���
� 2.39 

Importance of polytechnics 
or other vocational 
education institutes in 
product / service or 
process development 

360 :7=9� 2.22 ���� 2.26 2.07 2.14 

Number of organizations in 
co-operation*** 

299 3.40 3.01 =7<8� ����� 2.74 2.95 

***level of significance (p<0.01), **level of significance (p<0.05)  
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operation occurs between the firms and VTT, followed by TUT, and TAMK9. 
Frequent co-operation with other HEIs (located in other regions and also abroad) 
is more usual among Major product innovators than in any other group – only 
the group of R&D-based process innovators comes close in this sense. This 
seems to reflect that the more complicated the problem (major product 
innovation), the greater the need and readiness to search for solutions regardless 
of distance at least to some extent – i.e. that the location of the potential partner 
is not among the first concerns in these cases. On the other hand, it seems 
obvious that most of the firms and business units limit their co-operation with the 
HEIs and RTOs to the ones located in the vicinity. This may imply several 
things: On the one hand, the firms are mostly able to find solutions to their 
problems from the organizations close to them; on the other hand, the firms may 
be in most cases forced to limit their problem-oriented search to the 
organizations close to them due to their limited financial and human resources. It 
is also highly possible that, within multi-location firms, business units employ 
division of work in their co-operative relations with knowledge providers, based 
on their respective locations. After all, we will later see that for many firms, co-
operation with universities is above all a channel to source graduates. 

If the role of the universities and RTOs as innovation partners for the firms is 
considered, on the basis of their perceived significance and the intensity of co-
operation, intensive relations are most often found among the firms within the 
group of Major product innovators. Among the firms in the group of R&D-based 
process innovators, firms tend to maintain at least loose relations with the 
universities or RTOs. A majority of firms within the groups of Minor product 
innovators, Expertise-based process innovators or Other firms have only weak or 
non-existing relations with these organizations. 

The forms of co-operation between the firms and HEIs or RTOs may range 
from fairly loose (e.g. Master’s theses) to intensive (e.g. commissioned research 
projects involving university personnel). Table 34 presents the distribution of 
different, though not necessarily always mutually exclusive, forms of co-
operation. The most usual type of co-operation is related to the Master’s theses 
carried out by students, to some extent supervised by the university personnel – a 
form of co-operation typical in more than 40 per cent of the cases. Large R&D-
based process innovators most often exploit this possibility, followed by Major 
product innovators. The same can be said about the commissioned research 
projects, which may also imply that some of the firms did not differentiate 
between these two forms of co-operation. Major product innovators, instead, 
participated most often in the national R&D programmes in which also HEIs and 
RTOs are involved. Expertise-based process innovators are the least active in 
other forms of co-operation, but they most often co-operate with HEIs and RTOs 
in their personnel training, which, given their characteristic innovation processes 

                                                 
�	 M���	 ���������	 2�������	 0�����	 �(	 !������<	 �G��	 �������	 G���������	 �(	 ��������%�<	

�D?$�	�������	*����������	



 
120 

 
 
 

that are at least partly based on indirect enhancement of competences of 
personnel, seems understandable. The EU’s R&D programmes are important for 
one fourth of the firms within the groups of Major and Minor product innovators 
and R&D-based process innovators. Actually, the group of Other firms performs 
fairly well in co-operation with HEIs and RTOs, which may imply that there are 
firms that are able to use these institutions as a kind of “outsourced capacity” to 
develop. 
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Among the support organizations in firms’ innovation environments, different 
kinds of �������!������ may play an important role in bringing different firms 
together or in bridging the often deep gap between HEIs and the firms, especially 
SMEs in traditional industries with perceived low capabilities for co-operation in 
innovation projects. Also financiers of the innovation activities play a role in 
lowering the threshold for taking the risks that are almost always related to 
different types of innovation projects. In the following, only the financiers that 
specialize in funding explicit innovation projects are included. For the sake of 
simplicity, here innovation financiers and intermediaries are together called as 
innovation support organizations. In addition to financing and linking actors, 
these support organizations may naturally also have many other functions such 
as technology transfer, IPR issues, management consultancy, and so forth.  

Table 35 presents information related to the firms’ co-operation with the 
support organizations. First of all, within the group of Major product innovators, 
the importance of innovation support organizations is perceived to be the highest 
(mean score 3.24), whereas it is the lowest among the R&D-based process 
innovators, which are usually large organizations not fulfilling the criteria for 
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Form of co-operation 

N ����	 �
���	 ����
����	

������
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Personnel training 75 22.7 �	��� 20.8 =67>� 26.3 22.9 

Master’s theses (1) 140 56.8 44.2 ?;7=� 	���� 37.2 42.8 

Commissioned research*** 125 50.0 42.9 >:7?� ���� 30.8 38.2 

National R&D programmes*** 76 697<� 27.3 29.2 
�
� 17.9 23.2 

EU’s R&D programmes 65 25.0 :>79� 25.0 
�
� 16.7 19.9 

N, total 327 44 77 24 26 156 327 

***level of significance (p<0.01), **level of significance (p<0.05)  (1; p= .070) 
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getting many types of public support (especially funding) for their innovation 
activities. Whereas Major product innovators most often considered innovation 
support organizations to be important for them, Minor product innovators usually 
have more linkages with these innovation support organizations. Expertise-based 
process innovators, on the other hand, seem to be weakly connected to the 
innovation support system given that on the average they only have from one to 
two organizations to co-operate with, compared to the above-mentioned groups 
having four organizations on the average. In general, the most important 
innovation support organizations for the firms within the groups are the regional 
Enterprise and Employment Development Centres (EEDC), the National 
Technology Agency (Tekes), a public risk-financing organization Finnvera, and 
a semi-public export consultancy organization FinnPro, followed by the varying 
kinds of municipal business development agencies (see Table 6 in Appendix II).  
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Overall, firms (see Table 36) that are regionally integrated by their key customer 
relations are a slight majority in comparison with firms without any important 
customers located in the same region (57% vs. 43%). Expertise-based process 
innovators form fairly clearly a group which is the most regionally integrated in 
their key customer relationships by their approximately 85 per cent share of 
firms having key customers in their own region as well. Compared to the R&D-
based process innovator firms’ share of 20 per cent, the difference is obvious and 
the reasons for this also seem to be to some extent obvious: the former group is 
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Importance of 
innovation support 
organizations in 
product/service or 
process development*** 

360 =7:6� 3.05 ��	�� 2.63 2.45 2.70 

Number of 
organizations in co-
operation*** 

287 3.83 679>� 3.82 ����� 2.83 3.26 

***level of significance (p<0.01), **level of significance (p<0.05) 
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mostly comprised of small firms in one location, whereas the latter are often 
large business units of mostly internationalized or trans-national groups. The 
outcomes concerning Major product innovators seem to be ambiguous because 
the group is divided into two halves of exactly the same size, whereas the other 
half is at least to some extent integrated into a region by key customer relations, 
and the other half of firms do not have any innovation-related key customers 
located in the same region.  

In general, as many as one third of the firms within the groups are regionally 
disintegrated in the sense that they do not have any key customers in their own 
region. Naturally there may be relationships of crucial importance in innovation 
activities with other actors that integrate the firms into their region.  

If we compare the share of firms’ sales (see Table 16) in their own regions 
with the share of key customers located in them, it is to be noted that in the case 
of Major product innovators, for example, the firms on average sell 27.6 per cent 
to the customers in their own regions – whereas every second firm’s key 
customers are located in the same regions as well. This may indicate that 
although firms’ geographical markets expand, they seem to have some local key 
customers after all. These findings certainly deserve some further analysis, 
which remains to be presented in the following Chapter 5. 

The location of innovation-related key suppliers is, on average, very similar 
to the distribution of key customers. Table 36 shows that a slight majority (56%) 
of all firms have some suppliers located in the same region than they themselves. 
Again, Expertise-based process innovators most often have their key suppliers in 
the same region, whereas two thirds of the R&D-based process innovators do not 
have any key suppliers in the same region. As these firms are in most of the 
cases large business units, the outcome seems to imply that these firms seem to 
be very often highly footloose in terms of their local supplier networks – their 
suppliers in the regions studied might be fairly easily replaced by other suppliers. 
Major and Minor product innovator firms have suppliers located outside the 
region to some extent more often than on average, although the differences are 
not that remarkable here. 

Finally, before summarizing the outcomes from this section and before some 
preliminary conclusions, some focal characteristics related to the firms’ 
innovation environment are analysed (Table 37). First, there is an interesting 
difference between the groups of Major and Minor product innovators: firms in 
the former group most often state that they have proper channels to monitor 
relevant technological development in their fields of competence, whereas the 
latter most often consider that their opportunities to monitor changes taking place 
in markets are good. This may be explained so that within the firms of Minor 
product innovators, markets are more mature and thus more easily screened and 
monitored. In the case of Major product innovators, on the other hand, we have 
seen earlier that they have most often build intensive relationships with HEIs and 
RTOs and other support organizations such as Tekes, and they usually also 
invest a lot in training and R&D activities, which all may contribute to this 
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Key customers’ location (%)***    � �   

Regional, national 161 34.8 31.4 ����� 5;7>� 52.8 44.6 

Regional, national, 
international 

45 15.2 8<7;� 8.0 
��� 9.7 12.5 

National, international 122 32.6 41.9 ?>79� ���
� 30.7 33.8 

International 33 17.4 7.0 :679� 	��� 6.8 9.1 

Total 361 100.0 100.0 100.0 100.0 100.0 100.0 

Key suppliers’ location (%)**   �  �   

Regional, national 158 31.8 36.9 ����� ><7:� 51.4 44.8 

Regional, national, 
international 

40 8?7<� 13.1 12.5 	��� 10.3 11.3 

National, international 126 43.2 38.1 ?979� �	��� 32.6 35.7 

International 29 9.1 11.9 8>75� 	��� 5.7 8.2 

Total 353 100.0 100.0 100.0 100.0 100.0 100.0 

***level of significance (p<0.01), **level of significance (p<0.05)  

 

outcome. The group of Other firms seems most often to have difficulties with all 
presented types of innovation-related issues, which probably partly reflects their 
low capability to innovate and also probably partly their low incentives to 
commit themselves to innovation activities. 
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Another interesting thing is that it is not the firms within the group of Major 
product innovators that stress the most the importance of physical proximity of 
innovation partners with complementary competences. Instead, firms within the 
group of Minor product innovators consider this important. Because Major 
product innovators seem to regard it as quite difficult to find suitable partners to 
develop products or processes, it might be possible that they cannot hope to find 
them from the neighbourhood. In a small country with relatively long distances 
to many main foreign market areas, business people may have become used to 
travelling a lot in order to reach their customers and partners. 

The overall impression concerning Table 37 is that the firms within the group 
of Major product innovators perceive their (regional) innovation environments as 
more positive than most of the others. Whether this is the reason for their 
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innovativeness in new products or an outcome of it remains, at least for now, an 
open question. 
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It is important that partners 
significant in developing 
products/services or 
processes are located nearby 

354 3.13 =7::� 2.92 ����� 2.96 3.04 

It is easy to find partners to 
develop products/ services or 
processes* 

355 2.49 2.51 ����� :7;6� 2.42 2.45 

It is important that significant 
suppliers are located 
nearby*** 

354 2.96 =76? 3.17 ��	
 3.13 3.13 

It is easy to find suppliers 
having qualifications 
important for our company 

352 :7;=� 2.59 ���
� 2.42 2.56 2.57 

There is enough external 
financing available for 
innovation activities 

347 =796� 2.94 2.79 ��
�� 2.83 2.88 

There is qualified labour 
available to recruit when 
needed 

360 :7;=� 2.78 2.63 2.67 ���� 2.62 

It is easy to find external 
solutions to our personnel’s 
training needs 

357 3.11 3.26 ����� =76:� 3.05 3.12 

Firm has good channels to 
acquire information on 
changes in markets/among 
customers*** 

358 3.49 =755 3.60 3.37 	��� 3.44 

Firm has good channels to 
acquire information on 
development of technology* 

357 =75=� 3.50 3.72 3.59 	�	�� 3.48 

***level of significance (p<0.01), **level of significance (p<0.05), *level of significance (p<0.1) 
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Although not statistically significant, Table 38 nevertheless seems to indicate 
some interesting differences. First, outside the two central city-regions, the 
shares of Major product innovators are smaller than their average shares of the 
total firm sample (8.7 vs. 13.5 and 8.7 vs. 18.8). Second, Tampere Central 
Region displays a bigger share of Major product innovators than its share of 
those in the sample population, and at the same time also displays about the same 
share of firms belonging to the group of Others. Jyväskylä central region hosts a 
somewhat larger share of Expertise-based firms than the share of the sample. 
Concerning those rural sub-regions, it is interesting that the share of Minor 
product innovators is bigger than the share in the sample. In industrial sub-
regions, a somewhat less diversified population of innovating firms can be seen 
because the shares of Major product innovators and Expertise-based process 
innovators are relatively small in those sub-regions, reflecting to a great extent 
also the lack of business service firms there. However, the small number of firms 
in most categories of sub-regions does not allow us to draw any definite 
conclusions, which only points to a somewhat expected direction; there are 
probably no big surprises hidden behind the pattern of distribution in terms of 
firms’ location. Therefore, it seems arguable to state that, overall, ��� ���� ��
%�����"�������&� &�������� �" �"������������%�����#��"���)��#� ��'�-���������-��
� ��������%����� � & ��. 
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Tampere central region 177 >97<� 	��� 56.0 53.6 48.6 48.9 

Jyväskylä central region 68 21.7 23.3 16.0 :?79� ���	� 18.8 

Industrial sub-regions (1) 49 8.7 12.8 8>79� 
��� 15.8 13.5 

Rural sub-regions 68 ��
� :676� 12.0 14.3 20.3 18.8 

Total %  100.0 100.0 100.0 100.0 100.0 100.0 

N 362 46 86 25 28 177 362 

***level of significance (p<0.01), **level of significance (p<0.05), *level of significance (p<0.1)     (p= .312) 
(1) Sub-regions in this category are Etelä-Pirkanmaa, Jämsä, Äänekoski, Koillis-Pirkanmaa (for 
classification of sub-regions, see Appendix 1, Table 7) 

 



 
126 

 
 
 

4.6. Summary: Groups of innovators and innovation 
networks 

In the following, the distinctive characteristics of each group of firms are 
summarized to get a coherent understanding of them as a whole. Before that, 
however, the main outlines by different key themes are summarized to discuss 
their more general message concerning the two Finnish regions studied as firms’ 
innovation environments. These key themes are further scrutinized in Chapter 5 
focusing on an analysis of the data based on interviews with firm executives – 
the outcomes of these two analyses are combined and discussed together in the 
concluding Chapter 6.  

.�3���	?���	��������	�(	���������%	(����	���	�����	���"���	

Let us begin with a few notions concerning the “total sample” firms as a whole 
before entering into the presentation of the groups’ specific features. Concerning 
the basic characteristics of the firms, including features of organization, strategy, 
position in production chains and markets, it can first of all be noted that an 
average refers to a small firm with a mean of 70 employees and a median of only 
20. However, about five per cent of the firms (19 in absolute terms) or business 
units employ more than 250, thus belonging among the largest in the regions. 
About 62 per cent of the firms are single-plant firms. 

Within the very representative (total) sample, about 60 per cent of the firms 
belong to manufacturing industries and 40 per cent to services. One third of these 
firms have services as their main products, followed by a slightly smaller share 
than one third of firms producing intermediary goods such as components or 
subcontracting. Producers of final products either to industrial markets or 
consumer markets represent both shares a bit less than 20 per cent. Concerning 
the firms’ customer sectors, more than 80 per cent had customers among 
manufacturing industries and one third among private service industries. More 
than every third had among their customers public sector organizations. 45 per 
cent of firms sold also indirectly to consumers via wholesale and retail firms, and 
about 20 per cent directly to consumers. Regional and national markets form 
considerable origins of purchases and destinations of sales for a great majority, 
as these represent approximately 40 per cent of both for the firms overall – 
slightly less than 20 per cent of purchases and sales were from and to abroad. 
Among the firms operating only in the domestic markets, more than half 
considered that competition had increased recently and almost none considered 
that it would have decreased, the latter being similar to foreign markets by the 
firms exporting.  



 

 
127 

 
 
 

Overall, the firms emphasized the significance of expertise of their personnel 
as a key competitive factor, followed by time and security of delivery, and 
quality of their products and services. Of the list of eight variables, 
innovativeness of product or service ranked fifth but came clearly before price, 
for example. Logically it follows from this that the firms evaluated that, in order 
to sustain their competitiveness, a constant enhancement of their personnel’s 
qualifications was focal. Intensifying relations with key customers was also 
considered to be almost as important a measure. With scores over three (on a 
five-point Likert scale), firms’ investments in their own R&D and marketing as 
well as creating or strengthening linkages with key suppliers and inter-firm 
partners were seen as crucial – this was clearly linked with a topical issue of 
outsourcing and focusing on core competences.  

Resources and competences to innovate were observed especially as a 
reflection of the firms’ R&D and training inputs, of which the latter is a more 
indirect measure in relation to innovation. The competence to innovate could 
then be seen in the firms’ innovation outputs – in their type and level of 
innovativeness. Three out of four firms in the sample at least infrequently carried 
out R&D activities, but a majority only infrequently (41%). An average firm 
(median) spent annually 0.5 per cent of its turnover on R&D, although there 
were firms that invested a lot in R&D as the mean was 3.4 and concerning the 
full-time R&D staff, the mean was 5.7 (median 0.0). Costs of personnel training 
were distributed much more evenly among the sample firms with the mean of 1.1 
per cent of the turnover and the median of 0.4 per cent. Approximately half of 
the employees participated every year in personnel training. This indicates that 
the firms were in general quite active in developing their personnel’s 
qualifications, as they implied when their measures to maintain competitiveness 
was asked for.  

Among the firms, the focus of major changes in the period 1996–98 was 
primarily on products and services, followed by production processes and the 
adoption of information and communication technologies. The latter can be seen 
also in the firms’ externally sourced expertise: the firms informed that they 
acquired expertise the most related to information systems and information 
management, in addition to, again, personnel training. Instead, they much more 
seldom used external expertise for product development and research, for 
example. This seems to indicate that the firms in general were focused more on 
building internal competences to innovate than to lean on strong external 
partnerships when innovating. On the other hand, close relations with customers 
were considered to be very important, as presented earlier. This remains to be 
explored in Chapter 5. 

Concerning the level of innovativeness in products and services, the focus in 
products was in general on customization and minor modifications, although also 
new products were also actively introduced. Nevertheless, these required rather 
seldom any considerable new competences as they were mostly based on the 
existing technological capabilities that the firms had. In services, development of 
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service quality was a common denominator but new services were less 
frequently introduced. 

In their external innovation networks, key customers are of principal 
importance for the firms. They are considered to be often involved in key stages 
of product development as well as in giving ideas and information and making 
specifications concerning the products. Overall, the suppliers’ role is considered 
to be remarkable smaller in terms of innovation networks, and the KIBS firms’ 
(management or technical consultancies) role even less important. However, the 
suppliers were quite often seen to come up with suggestions concerning product 
or service development. Altogether, vertical relationships matter primarily in the 
firms’ innovation activities – these are the “everyday circumstances’ in which 
the firms operate.  

Slightly over half of the firms have some of their key customers and suppliers 
in the same region. Likewise about 40 per cent of the firms seem not to be 
integrated into their region by these key relationships, as their key customers or 
suppliers are entirely located outside a region, either within the country or 
abroad. Less than ten per cent of the firms have entirely foreign key vertical 
relationships. For the majority of firms, close proximity of their suppliers was 
considered important. 

Inter-firm partnerships and relations with some innovation support 
organizations such as financiers come before HEIs and RTOs for the firms on the 
average. Between the groups of innovators, however, there are significant 
differences, as will be seen later in Section 4.6.2. Concerning inter-firm 
partnerships, only 15 per cent of the firms reported that they had such relations in 
R&D and almost 20 per cent in other areas of their activity such as purchasing or 
exporting. Of the HEIs and RTOs, especially two were above the others, namely 
Tampere University of Technology and the Technical Research Centre of 
Finland (VTT). The most typical form of co-operation with these kinds of 
organizations was sourcing of Master’s theses (43% of the firms) for different 
kinds of R&D purposes, although it is highly likely that these also serve for 
recruitment purposes, i.e. for “testing” graduates before employing them. Almost 
40 per cent of the firms also sourced commissioned research projects from HEIs 
and RTOs, and about every fifth of the firms were engaged in national and EU 
R&D programmes. Of varying types of innovation support organizations, 
especially the regional Enterprise and Employment Development Centres 
(EEDCs), the National Technology Agency (Tekes) and Finnvera (a state-owned 
specialized financing company) had a major role. Notably a group consisting of 
science parks, technology transfer and venture capital organizations was seldom 
mentioned by the firms. This probably partly reflects their narrower clientele 
than the above-mentioned organizations have. It is remarkable here that a large 
share of these organizations are regionally based or have regional offices close to 
the firms, thus creating an element essential for regional innovation systems.  
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This sub-section summarizes each group’s most distinctive features, those that 
separate the groups from the others and allow outlining their characteristics. Of 
course, the borders between the groups are always not that clear, but still there 
are certain features typical of firms in a certain group.  

A categorization of innovating and other firms was formed including two 
product innovator categories (Major and Minor: in every case a new product or 
service to the market). Two categories consist of firms with considerable 
changes in their processes (R&D-based and Expertise-based). A residual 
category (Other firms) was formed of firms which did not introduce any 
significant changes in their products or processes in the period studied (1996–
98). Here it is important to note that both the product innovators introduced often 
also process innovations and the process innovators often improved their 
products or services, but the categorization was made according to the focus of 
changes between products or processes. 

Of all firms or business units, 46 were categorized as Major product 
innovators, and 86 as Minor product innovators. Together these categories 
include 132 out of the total of 362 firms in the sample (36.4%). It is of interest 
that within the Major product innovator group, the share of service firms is much 
greater than their share of the total sample. Of the rest, 53 firms belong to the 
two groups of process innovators (14.6%). The remaining 177 firms (49%) 
belong to the group of Other firms, which neither had significant innovations nor 
investments in innovation activities during the period. In terms of statistical 
analysis, such a big “residual” category is not ideal, but here it reflects the firms’ 
innovation activities in reality and is as such a finding and therefore cannot be 
artificially modified.  

As an outcome of the empirical analysis, a fairly clear profile of different 
types of innovating firms can be provided. Some of the main characteristics of 
the group profiles can be presented as follows:  
� a typical 1�3 �� &� !�"�� ��� ��� � is a software producer with a median 

firm size of only 14 employees. However, some of the largest firms also 
belong to this group 

� in the 1�� �� &� !�"�� ��� ��� � group, a firm often produces consumer 
goods such as clothing and has 30 employees on average 

� ����4)-���!�&� "������� ��� � typically produces investment goods like 
components in electronics industry and is usually fairly large among the 
sample firms with a median of 59 employees  

� ��� �/&������)-���!� &� "���� ��� ��� � often provides technical or 
management consultancy for other firms and organizations and has in median 
terms only 9 employees 

� Within a residual category of 
�%���$����, a heterogeneous group of firms is 
represented, but there is a considerable share of subcontracting firms from 
many manufacturing sectors. A median firm size is 19 employees. 
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In the following, each of the group is presented in more detail by combining 
especially those features that set the group apart from the others, and thus there 
may be areas of importance for the groups that are not mentioned below. The 
group summaries collect the main characteristics from the above analysis by 
listing the variables in which the group has either scored the highest or lowest 
and (mostly) where the differences have statistical significance. 

The group of 1�3 ��&� !�"����� ��� �� mostly presents a highly distinctive 
profile, and these special features are very often also statistically very significant. 
Besides its innovativeness as measured in criteria, very many other determinants 
reflect these firms’ dedication to active innovation activities.  
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� Change (%) in the amount of personnel, median**, biggest 
� Change (%) in turnover 1996-98, median***, biggest 
 

� Multi-plant firm, other than headquarter, most often 
� Typical industrial branch: Software services 
� Typical technological trajectory***: Specialized suppliers 
� Innovation asset profile***: Complex systems 
� Position in value-chains***: Business services 
 

� Of the most distinctive features of competitiveness: Innovativeness of product / service*** 
(criterion); Quality of product / service 

� Of the most distinctive measures to sustain competitiveness***: By developing qualifications 
of the personnel; by investing in own R&D; By developing marketing, all most often 

 

� Annual R&D costs as a percentage of turnover, on average 1996–98***, highest mean and 
median 

� Full-time R&D personnel as a percentage of personnel, on average 1996–98***, highest 
mean and median 

 

� Focus of major changes***: Products and services; Inter-organizational co-operation; Internal 
organization and its operating procedures; all most often 

 

� Customers involved in key stages of product /service development process***, most often 
� Customers make suggestions concerning product / service development***, most often 
� Suppliers make suggestions concerning product / service development, least often 
� Horizontal inter-firm co-operation**: Performed in R&D, most often 
� Of the most distinctive types of expertise sourced externally***: Product development and 

research 
 

� Importance of universities or RTOs in product / service or process development***, most 
often 

� Importance of polytechnics or other vocational education institutes in product / service or 
process development, most often 

� Of the most distinctive HEI or RTO partners: Frequency of co-operation with other HEI***; 
Frequency of co-operation with VTT**, most often 
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� Importance of innovation support organizations in product/service or process 
development***, most often 

� Of the most distinctive innovation support organizations in product/service or process 
development***: Frequency of co-operation with TEKES; Frequency of co-operation with 
EEDC 

� Of the forms of co-operation in networks with HEIs or RTOs: national R&D programmes***, 
most often 

 

� Firm has good channels to acquire information concerning development of technology*, most 
often 

� Key suppliers’ location**: Regional, national, international, most often 
 

To begin with, Major product innovators considered as their very important 
measures in sustaining competitiveness a continuous development of their 
personnel’s qualifications, investments in their own R&D, and development of 
marketing efforts. They also reported most often on considerable changes in their 
intra- and inter-organizational relations. These more subjective assessments are 
further backed up by their highest investments in R&D both in the form of 
expenditures and full-time specialized personnel. So far, these active competitive 
measures seem to have paid off: among all groups, Major product innovators 
have also grown fastest when measured by a relative increase in both turnover 
and personnel in the period 1996–98.  

These firms are most often business units of larger groups, not their 
headquarters. By industrial sector, a typical Major product innovator firm is a 
software service firm, which can be also characterized as a specialized supplier 
providing complex systems for their customers. This close relationship with a 
customer can also be seen in that firms within the group most often reported on 
their customers’ involvement in the key stages of their product development 
processes, also providing suggestions and feedback for those processes. On the 
other hand, the suppliers’ role in Major product innovators’ product development 
processes is not that strong. 

In horizontal co-operation, Major product innovators seem to be the most 
active in building linkages beneficial for innovation: they are most often 
committed to inter-firm partnerships in R&D and, in addition to their own 
substantial R&D activities, they also most often consider externally sourced 
product development and research to be important to them. Also their co-
operation with HEIs and innovation support organizations is close: they consider 
universities, RTOs, polytechnics, and other innovation support organizations 
most often as very important for their innovation activities – in other words, 
Major product innovators seem to be capable of using the innovation support 
infrastructure for their purposes. This is witnessed also by the firms most often 
stating that they have good access to technological information.  

The spatial dimension of innovation networks among Major product 
innovators is nevertheless not that clear: there seems to be a twofold situation 
within the group in which about half of the firms are entirely disintegrated from 
their locality either because they lack regional key customers or key suppliers. 
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Also, these firms most often co-operate with HEIs located in other regions, 
although they do have many relationships to their own region’s S&T 
infrastructure as well.  

The group of 1�� ��&� !�"����� ��� �� also features a fairly clear profile. 
These are firms operating mostly in rather mature industries, where they face 
some problems typical of mature markets, such as a decreasing demand. This 
seems to be one of the main motives to innovate – to escape a cut-throat 
competition often attached to these markets. For their competitiveness, time and 
security of deliveries, wide distribution networks, and functioning after-sales 
services are of great importance, stressing that a combination of physical 
products and customer-oriented services goes hand in hand in many of these 
firms. To sustain their competitiveness, the firms look after their productivity, 
which is reflected in their efforts to focus on core competences, cutting the 
labour costs and in investing in automation most often among all types of firms.  
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� Typical industrial branch: Textiles, Clothing, Leather 
� Typical technological trajectory***: Scale-intensive 
� Innovation asset profile***: Consumer products 
� Position in value chains***: Consumer (final) goods 

 

� Changes in foreign markets of main products***: Decreased demand (mature markets) 
� Of the most distinctive features of competitiveness***: Time and security of delivery; 

Distribution network, after-sales, all most often 
� Of the most distinctive measures to sustain competitiveness: By focusing on core 

competences and outsourcing**; By cutting labour costs**; By investing in production 
automation, all most often 

 

� Focus of major changes***: Market areas or customer groups, most often 
 

� Importance of customers in our product/service or process development, most often 
� Importance of suppliers in our product/service or process development**, most often 
� Importance of consulting /engineering offices in our product/service or process development, 

most often 
� Suppliers involved in key stages of product /service development process, most often 
� Horizontal inter-firm co-operation**: Performed in other areas of activity, most often 
� Of the distinctive types of expertise sourced externally***: Consulting in sales and marketing; 

Accounting and financing 
 

� Of the most distinctive innovation support organizations in product/service or process 
development***: Frequency of co-operation with Finnvera 

 

� Purchase, country, mean***, largest share 
� Sales, country, mean, largest share 
� Firm has good channels to acquire information concerning changes in markets / among 

customers***, most often 
� It is important that significant suppliers are located nearby***, most often 
� Key customers’ location***: Regional, national, international 
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Minor product innovators are very often producers of final products to consumer 
markets, where a typical firm operates in textiles and clothing industry (or in 
food or furniture industries). In their innovation activities, Minor product 
innovators usually search for less saturated markets and therefore look for new 
market areas (either domestic or foreign) or new customer groups. Changes in 
products usually range from customization and modifications (fashion, minor 
improvements) to development of quality and further to introduction of new 
products which, however, are most often based on existing knowledge-base of a 
firm. By their technological trajectory, these firms most often represent scale-
intensive ones, but they might be in supplier-dominated trajectory as well.  

As far as these firms’ innovation networks are concerned, the first notion is 
that innovation support organizations do not play a substantial role (with the 
exception of Finnvera financing their investments and possible expansive 
operations), whereas different kinds of inter-firm relations are important. The 
firms stress the importance of both customers and suppliers in their product or 
process development, accompanied by a role of technical or management 
consultancies. Suppliers seem to have a significant role, and these firms also 
stress most often the importance of key suppliers located nearby. However, it is 
noteworthy that customers are not that often involved in these firms’ product or 
process development than was the case with the Major product innovators. Yet 
the firms conceive most often that they have good channels concerning market 
changes and customer feedback. Although these firms have the largest shares of 
domestic purchases and sales, their key customers’ location ranges from regional 
to national and further to international level. 

On average, the group of �4)-���!� &� "���� ��� ��� �� consists of the 
largest firms. At the same time, they are the most internationalized by rates of 
exports and purchases. They are also usually regionally disintegrated both by 
their key customers and suppliers’ locations, as these are typically located in 
foreign countries. Yet, although being multi-plant firms, the respondent business 
units are often headquarters of their groups.  
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� Firm size by amount of personnel, median***, largest 
� Change (%) in the amount of personnel, median**, smallest 
� Change (%) in turnover 1996–98, median***, smallest 
� Firms’ rate of export (%) of turnover***, biggest 

 

� Multi-plant firm, headquarters, most often 
� Typical industrial branch: Electrical and electronics, Instruments 
� Typical technological trajectory***: Science-based 
� Innovation asset profile***: Components 
� Position in value chains***: Investment goods 

 

� Changes in foreign markets of main products***: Increased demand (expansive markets) 
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� Changes in competition in foreign markets***: Increased (more competition) 
 

� R&D activities in a business unit***: Frequently performed, most often (criterion) 
 

� Importance of customers in product/service or process development, least often 
� Importance of suppliers in product/service or process development**, least often 
� Importance of consulting /engineering offices in product/service or process development, 

least often 
 

� Importance of polytechnics or other vocational education institutes in product / service or 
process development, least often 

� Of the most distinctive HEI or RTO partners***: Frequency of co-operation with TUT, most 
often 

� Importance of innovation support organizations in product/service or process 
development***, least often 

 

� Purchase, abroad, mean***, largest share 
� Sales, abroad, mean***, largest share 
� It is easy to find partners to develop products / services or processes, least often 
� Key customers’ location***: National, international 
� Key suppliers’ location**: National, international 

 

These firms typically operate on industrial markets producing investment goods 
or components in electrical and electronics industries. By technological 
trajectory, they often belong to a science-based group, performing continuous 
R&D activities, as also the name of the group implies. Yet the group of Major 
product innovators features a higher profile through its relatively higher rate of 
inputs for R&D activities.  

By their innovation networks, R&D-based process innovators seem to 
maintain relations characterized by rather arms-length nature, with the exception 
that these firms most often have frequent co-operation with Tampere University 
of Technology, which almost seems to be the only tie that binds many of them to 
their regional environment. One of the reasons for this “disintegration” seems to 
be explained by their large size and international orientation – they do not find 
partners “in their classes” from their own regions. 
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� Firm size by amount of personnel, median***, smallest 
� Firms’ rate of export (%) of turnover***, smallest 

 

� Single-plant firm, most often 
� Typical industrial branch: Technical services 
� Typical technological trajectory***: Supplier-dominated services 
� Innovation asset profile***: Management services 
� Position in value chains***: Business services 

 

� Changes in competition in foreign markets***: Decreased (more possibilities) 
� Of the most distinctive features of competitiveness: Expertise of personnel, most often 
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� Of the most distinctive measures to sustain competitiveness***: By creating or intensifying 
other inter-firm partnerships, most often 

 

� R&D activities in a business unit***: Not performed, most often 
� Annual R&D costs as a percentage of turnover, on average 1996–98***, lowest mean and 

median 
� Full-time R&D personnel as a percentage of personnel, on average 1996–98***, lowest 

mean and median 
� Annual costs of personnel training as a percentage of turnover, on average 1996–98***, 

highest mean and median (criterion) 
� Annual participation in personnel training as a percentage of personnel, on average 1996–

98***, highest mean and median 
 

� Customers make suggestions concerning product / service development***, least often 
� Suppliers involved in key stages of product /service development process, least often 
� Suppliers make suggestions concerning product / service development, most often 

 

� Purchase, region, mean***, largest share 
� Sales, region, mean***, largest share 
� It is easy to find partners to develop products / services or processes, most often 
� Key customers’ location***: Regional, national 
� Key suppliers’ location**: Regional, national 

 

Contrary to R&D-based process innovators, the group of �/&������)-���!�
&� "���� ��� ��� �� includes the smallest firms of all. As the name implies, 
within these firms the rate of highly educated personnel is the highest, and these 
firms also invest relatively the most in personnel training, with the widest 
coverage among their personnel. On the other hand, formal R&D activities are 
not common in these firms – it seems that they perform their innovation 
activities in a different manner, which can be more deeply scrutinized in the 
following analysis of the data based on the interviews with firm executives. A 
typical industrial sector among the firms is related to technical or management 
consultancy, i.e. to knowledge-intensive business services. There are hardly any 
manufacturing firms within this group.  

Being small firms, these are also most often single-plant firms, limiting their 
operations typically in their own region and somewhat beyond that, hardly 
crossing the national borders as their rate of exports would imply. Both these 
firms’ purchases and sales are strongly concentrated in their own regions, as are 
also their key customers and suppliers. They also perceive it to be easy to find 
partners for product or process development. However, customers seem not to be 
that important to their product development as a direct source of feedback, which 
may be due to the fact that this relationship is usually vice versa – i.e. it is these 
firms’ role to support their customers in their development processes, and 
therefore customers’ direct involvement is probably not needed. This question 
remains to be studied in more depth in in Chapter 5.  

 
 
 



 
136 

 
 
 

 ��
���
�����!����
����
�����'
!���������
 

� Typical industrial branch: Typical of most branches 
� Typical technological trajectory***: Supplier-dominated manufacturing 
� Innovation asset profile***: Typical of most profiles 
� Position in value chains***: Intermediary goods 

 

� Of the most distinctive features of competitiveness: price, most often; innovativeness of 
product / service***, least often 

� Of the most distinctive measures to sustain competitiveness***: By developing qualifications 
of the personnel; by developing internal organization of the firm; by investing in own R&D, all 
least often 

 

� R&D activities in a business unit***: Infrequently performed, most often 
� Annual costs of personnel training as a percentage of turnover, on average 1996–98***, 

lowest mean and median  
� Annual participation in personnel training as a percentage of personnel, on average 1996–

98***, lowest mean and median 
 

� Importance of customers in product/service or process development, least often 
� Customers involved in key stages of product /service development process***, least often 

 

� Importance of universities or RTOs in product / service or process development***, least 
often 

 

� Firm has good channels to acquire information concerning changes in markets / among 
customers***, least often 

 

The profile of 
�%��� $���� is also quite distinctive from the others. It may be 
best characterized as “least often” or “lowest”, as these attributes are most often 
attached to this group in the statistical analysis. However, the group as such is 
rather heterogeneous – partly because of its relatively large size consisting of 
about half of all firms within the sample. First of all, there are firms from almost 
every industrial sector. Yet it is typical that the group is dominated by supplier-
dominated manufacturing firms, which often produce intermediary goods like 
relatively generic components or subcontracting and may therefore be in an 
inferior position to introduce products of their own.  

This can be seen in their innovation-related investments: although they carry 
out infrequent R&D activities, their investments in those activities are small, as 
are their investments in their personnel as well. Due to their overall low 
commitment to product or process development activities, Other firms do not 
have strong incentives to maintain close development-related relations to their 
customers either, and this is probably connected also to their perception of 
having not that good a channel for market and customer information. It goes as a 
passing mention that they do not have close relations with universities or RTOs. 
These firms’ performance in terms of turnover or personnel growth has been the 
weakest among all groups.  
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After an observation of distinctive group features, let us finish this chapter by 
discussing the differences between the groups, related to innovation activities 
and related networks, and to search for understanding and explanation for these 
differences and prominent characteristics of the groups. Some of the findings are 
also shown in Table 39 to help the reader in forming an understanding of some 
of the differences between the groups. It must be noted here, however, that all 
the outcomes are combined only later in the final Chapter 6 in order to be able to 
answer the research questions posed in Chapter 2. 

First, concerning the innovation inputs, frequent R&D performers are 
naturally found in the category of R&D-based process innovators, as this was 
one of the criteria, and among the categories of Major and Minor product 
innovators. Although R&D inputs were not set as criteria for Major product 
innovators, firms in this category nevertheless allocated annually a lot for their 
R&D activities. At the other end of the categories, especially Expertise-based, 
but also Other firms most often do not allocate their resources to R&D activities. 
The costs of personnel training and the training participation rate of the firm 
personnel is higher on average in groups of Expertise-based and Major product 
innovator firms than in other groups.  

As far as the firms’ main focal areas of change during the observed period are 
concerned, it is self-evident that changes in products and services have been 
considerable among the firms of the Major product innovator category, as this 
was one of the criteria, but it is worth noting also that those firms most often had 
carried out considerable changes in their inter- and intra-organizational 
relationships and procedures. They were very active in other areas as well. 
Instead, firms in Minor product innovator category most often searched for new 
market areas and customer groups, which seem reasonable, given that these firms 
mostly belong to such industrial sectors that can be considered fairly mature. The 
most conservative with changes in their product and services, or their markets 
and customer groups, are firms belonging to the category of Expertise-based 
process innovators, which may be explained by the fact that a great majority of 
these firms are small in size and thus changes are not conceived of as that 
difficult to carry out. Other firms had not usually had any significant changes in 
their internal firm organization and its operating procedures. R&D-based process 
innovators, for their part, often had not had any considerable changes in their 
inter-organizational co-operation patterns. As far as the firms’ economic 
development is concerned, the group of Major product innovators grew fastest 
by turnover and personnel during the period, which seems to imply a connection 
between their innovativeness and growth. Nevertheless, there is not enough 
evidence to connect these two phenomena in a straightforward way.  

Within the regional innovation system approach, linkages between different 
actors and the nature of these linkages are seen to have an impact on the 
innovative outcomes of the system. This study witnesses that in the case of 
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Major product innovators, customers most often act as partners: They are 
involved in the key stages of the product development process, and they also put 
forward ideas, information or specifications for new or improved products. Yet it 
is the group of Minor product innovators that consider customers in general to be 
the most important for their product or process development, but it is noteworthy 
that all groups conceive this of a high value. The firms within Minor product 
innovators seem to value their supplier relations as the most, whereas R&D-
based process innovators, on the other hand, most often tend to consider their 
supplier relations not to be very important.  

As could be anticipated, universities or research and technology 
organizations are the most important partners for the group of Major product 
innovators in product or process development. The group of Other firms, instead, 
considers these organizations least often as important, which, given their low 
profile in innovation activities, makes sense. Polytechnics and other vocational 
education institutes are in general not seen as important as the former 
organizations in innovation activities, but again the group of Major product 
innovators considers also these latter organizations most often as important 
partners in their product or process development. 

The importance of innovation support organizations, such as financiers of 
innovation projects and technology transfer agencies, is perceived to be the 
greatest within the group of Major product innovators. This underscores the 
other observations here that this group consists of firms that are the most 
networked, searching for different type of complementary resources and support 
and finding their in-house competences insufficient for the generation of 
demanding innovations. 

R&D-based process innovators, being usually large firms and business units, 
seem to rely to a large extent on resources internal to their groups. The most 
important group of actors they co-operate with are the universities and other 
research and technology organizations, which more or less integrate them into 
their localities.  

Knowledge-intensive business services firms that belong often to the groups 
of Major product innovators or Expertise-based process innovators are of special 
interest here: the findings seem to imply that the firms in the former group 
usually have a physical product, for example, a software programme. These 
standardized, novel service solutions are usually the ones with the greatest 
potential to internationalize and grow rapidly, which may have a considerable 
quantitative impact within the innovation system. Knowledge-intensive business 
services firms in the latter group, on the other hand, seem in most of the cases 
provide more immaterial services like consultancy. In this case, their innovation 
activities may be gradual improvements in service processes and internal 
procedures in nature, which sort of link incremental product and process 
innovation, and put a demand on personnel skills and qualifications inside these 
firms. As shown here, these Expertise-based firms are highly local in their 
relationships and therefore they may have a more qualitative role by transferring 
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Size Both small and 
large 

Small and 
medium-sized 

Mainly medium-
sized 

Small  Small and 
medium-sized 

Organization Business units 
with large 
autonomy 

Entrepreneurial 
firms 

Business units 
with large 
autonomy 

Entrepreneurial 
firms 

Entrepreneurial 
firms or less 
independent 
production 
plants 

Markets Industrial goods 
/ international 
(man.) or 
regional (KIBS) 

Industrial 
intermediate or 
consumer / 
national 

Industrial goods 
or intermediate / 
international 

Industrial 
services / 
regional or 
national 

Industrial 
intermediate / 
national or 
international 

Growth 96–98 
(personnel & 
turnover) 

Rapid positive Varied Varied Rapid positive Varied 

Inputs for 
innovation 

Big and 
diversified 

Moderate and 
fairly diversified 

Big in R&D, 
moderate in 
training 

Very small in 
R&D, big in 
training 

Small 

Qualifications 
of personnel 

High rate of HEI 
level 

Low rate of HEI 
level 

Medium rate of 
HEI level 

High rate of 
HEI level 

Low rate of HEI 
level 

Typical 
innovation 
trajectory 

Specialized 
supplier / KIBS 

Supplier-
dominated / 
scale-intensive 

Specialized 
supplier 

KIBS Supplier-
dominated 

Typical 
innovation 
activities 

Considerable 
changes in 
products 
combined with 
process and 
HR 
development  

Improvements 
in products, 
enhancing 
efficiency of 
production 

Enhancing 
efficiency of 
production, 
modifications 
and tailoring of 
products 

HRD and ICT 
combined to 
enhance 
efficiency of 
and expertise 
in customer 
projects 

Gradually 
enhancing 
efficiency of 
production 

Innovation 
networks 

Multiple Fairly multiple, 
less with 
innovation 
support 
organization 

Rather arms-
length, some 
HEIs and RTOs 
important 

Close with 
customers; 
inter-personal 
more often 
than -
organizational 

Limited 

Main spatial 
level of 
networks 

Varied National National / 
international 

Regional / 
national 

National 

 

local-specific and also tacit knowledge among the firms and other actors in their 
regional innovation environments, enabling processes characteristic of 
innovative milieus (Kautonen 2001).  

The key empirical outcomes by groups are summarized in Table 39. The 
contents are discussed in more detail before and after the table. 
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Concerning the spatial dimension of innovation networks, a slight majority of 
firms are regionally integrated by their key customer relations, whereas a smaller 
share of firms are without any important customers located in the same region. 
Expertise-based process innovators are the most regionally integrated in their 
key customer relationships by their approximately 85 per cent added shares of 
firms having customers in their own region as well. In comparison, for R&D-
based process innovator firms, this share is as small as 20 per cent. The 
outcomes concerning the Major product innovators seem to be ambiguous, 
because the group split into two halves of exactly the same size, where the other 
half is at least to some extent integrated into a region by key customer relations, 
and the other half of firms do not have any innovation-related key customers 
located in the same region. 

On average, the location of innovation-related key suppliers is very similar to 
the distribution of their key customers: a slight majority of all firms have some 
suppliers located in the same region as they themselves are. Again, Expertise-
based firms most often have their key suppliers in the same region, whereas two 
thirds of the R&D-based process innovators do not have any key suppliers in the 
same region. As these R&D-based firms are in most of the cases large business 
units, the outcome implies that these firms seem to be very often highly 
footloose in terms of local supplier networks. Major and Minor product 
innovator firms have suppliers located outside the region to some extent more 
often than on the average. 

One of the reasons behind the often national-level character of innovation 
networks among the firms studied, and especially among the most innovative 
ones, is highly probably the impact of Tekes, the National Technology Agency 
and its technology programmes. This organization fairly effectively pulls 
together firms and S&T organizations from different locations according to their 
technological specialization. The regional or local dimension comes into picture 
in these programmes usually only when there is a regional agglomeration of 
firms and organizations. This effect facilitates escaping potential regional and 
local lock-ins. 

On the other hand, the firms’ networks with most of the S&T organizations 
(HEIs, RTOs and innovation support organizations) are to a great extent formed 
on a regional basis. This is partly due to the existing fairly strong infrastructure 
at the regional level and partly due to the fact that HEIs first and foremost seem 
to be sources of recruits for the firms, hence the significance of geographical 
proximity is great, at least so far. 
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This section observed the characteristics distinctive to the groups as far as their 
innovation activities are concerned, and innovation networks and their spatial 
orientation. Fairly sound profiles were found based on the grouping. At the same 
time, general patterns of innovation activities were observed concerning the 
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whole, providing main outlines as for the manufacturing and business services 
firms in the two regions studied. In the following Chapter 5, a more qualitative 
and in-depth investigation is carried out in order to increase the understanding of 
these differences and similarities between the groups and the characteristics of 
innovation behaviour in general among the firms studied. Also, a more detailed 
analysis of innovation networks and environments is conducted, which was 
difficult to successfully operationalize in the postal survey, but which may be 
more feasible in studying firms one by one and face-to-face. 
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5. INNOVATION ACTIVITIES, 
NETWORKS AND INNOVATION 
ENVIRONMENTS: A QUALITATIVE 
PERSPECTIVE  

5.1. Methods and data: Interviews with firm executives  

Interviews with firm representatives were conducted in order to investigate 
qualitatively and in more detail the nature of the firms’ innovation activities and 
related external interactions with a special focus on the spatial dimension of 
these interaction patterns. This interview data and its analysis can be seen as one 
half of the empirical investigation, another half being the firm survey as 
presented before – both complementary to each other. All the firms interviewed 
had also responded to the mailed questionnaire. Altogether 35 firms’ interviews 
were included here – therefore nearly every tenth (360 in a mailed survey) is 
included in an in-depth analysis. However, this cannot be regarded as an actual 
in-depth case analysis of the firms but as an extensive exploration of their main 
characteristics where the key aspects of the study already included in the mailed 
survey can be further critically investigated, and, what is important, a proper 
understanding can be facilitated of what constitutes different groups of 
innovating firms and what individual firms within these groups actually are like. 
Methodologically this can be seen as a triangulation: a double-edged strategy 
guarantees and verifies the outcomes of the analysis of the mailed survey, and 
brings in some “flesh to the bones” and a deeper insight into the more abstract 
indicators and categories analysed earlier. 

As mentioned earlier, the sample analysed here was selected from firms that 
had also responded to the mailed questionnaire. There was a question at the end 
of the questionnaire of whether a firm executive would be willing to participate 
in a sequential face-to-face interview. This question resulted in a relatively good 
number of 67 positive answers and contact information. Of these firms, 35 were 
chosen for interviews. The criteria by which the firms were selected were a 
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representative variation of 1) industries, 2) type of firms10, 3) size of firms, and 
4) locations.  

The sample has been modified from the original by omitting one firm 
because of the low quality of the information on it (due to a limited time for the 
interview) and by adding two firms from another set of interviews carried out 
within the same research project11. These two firms had also responded to the 
questionnaire. The reason for adding them was that they were firms in ICT 
industries, which, although being a very interesting key growth sector of these 
regional economies, had (until then) been somewhat underrepresented in the 
sample. 

The interviews were conducted in 1999–200012. The persons interviewed 
were usually managing directors or directors in charge of their business units. In 
three firms, two persons were interviewed. On average, one interview lasted for 
one and a half hours – however, there was variation from one hour to as many as 
three hours. A list of themes and main questions was mailed or e-mailed in 
advance to each of them with a wish of receiving additional material on the firm, 
like annual reports or alike. The themes of the interview are as follows (see also 
Figure 8): 

 
� Basic information on the firm and its organization 
� Market position and strategy 
� Product and/or process/organizational development and its resources 
� External relationships (vertical and horizontal relationships) and innovation-

related networks 
� Innovation environment and especially regional innovation environment as 

perceived by the firm executive. 
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As seen in Figure 8, the proposed theoretical and analytical framework is used to 
structure and configure the themes of the firm interviews as well. Compared to 
the survey, a more detailed, firm-by-firm understanding is aimed at – on which 
an attempt is made to build an analysis of the differences and similarities 
between and within the proposed innovation categories and to find out more 
about these characteristics and to aim at understanding and explanation of these 
characteristics. Compared to the survey, in addition, more focus is put on 
investigating those specific characteristics of each firm’s innovation activities, 
related networks and (regional) innovation environments. 
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5.2. Description of sample firms 

The sample is formed of 35 firms or business units. These are distributed into 
five groups, according to their positioning in the earlier survey analysis, these 
being two groups of product innovators, two groups of process innovators and 
the residual of other firms. There are nine firms in both product innovator groups 
and in the group of other firms, and eight are added up in process innovator 
groups. Table 40 shows the distribution of the groups used in the analysis.  
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 %�	� ������	$��	��� %�	��������	$��	��� @�����
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 !�2	�� !��	�� 034'����� ���������'
�����

� �

Total 9 9 6 2 9 35 

Services (KIBS) 4 - 1 2 1 8 

Manufacturing 5 9 5 - 8 27 

Micro* (<20 empl.) 6 3 1 2 4 16 

Small and 
medium-sized* 
(20–250) 

1 6 5 - 5 17 

Large* (>250) 2 - - - - 2 

*Size of a firm or a business unit, although may belong to a larger group 

 
 
Altogether there are 27 manufacturing and 8 service firms (specifically firms 
belonging to what are termed knowledge-intensive business services, KIBS). 
This distribution may seem uneven, but on the other hand, a great majority of the 
KIBS firms are either micro or small firms, and for the purposes of the study, it 
is important to get information on firms forming the backbone of industries and 
operating on different spatial levels. In all, the sample consists of 16 micro-firms, 
17 small and medium-sized firms or business units and two large business units 
employing more than 250 persons. Tables 41 and 42 display some key 
characteristics of the groups. What follows is partly based on the data displayed 
on the two tables and partly on the basic description of these firms as presented 
in Appendix III and IV. 
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 �������	
��������	 �������	
��������	 ������	

 ����	 �
���	 ��������	 ������
���
����	

	

Organizatory status (N)      

Single-plant firm 2 6 2 2 7 

Multi-plant, headquarter - - 1 - - 

Multi-plant, other 7 3 3 - 2 

Position in value chains (N)      

Intermediary goods, 
components, subcontracting, 
etc. 

1 5 3 - 6 

Investment goods, machinery, 
equipment, etc. 

3 2 2 - - 

Consumer goods - 2 - - 2 

Services, consultancy 5 - 1 2 1 

Markets (N)      

Sales in own region >50% 2 2 - 1 2 

Sales abroad >50% 3 1 1 - 3 

Other 4 6 5 1 4 

Change, turnover 1996–98 (N)      

Rapid growth (>=10%) 9 5 4 2 4 

Growth/stabile (<10%) - 1 1 - 3 

Decrease (<0%) - 2# 1 - 1# 

N 9 9 6 2 9 

#Data on one firm not available 
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	 �������	
��������	 �������	
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	 ����	 �
���	 ��������	 ������
���
����	

	

R&D personnel (N)      

Full-time 6(1) 4 6 - 2 

R&D costs / turnover (N)      

>5.0% 6 - 2 1 - 

0.1–5.0% 3 6 4 1 7 

0% - 2# - - 2 

Human resources (N)      

Share of personnel with 
university-level education 
>10% 

7 2 4 1 1 

Share of personnel training 
costs / turnover >1.0% 

5 1 2 1 1 

Share of personnel 
participating in training 
annually >50% 

7 4 1 - 5 

N 9 9 6 2 9 

(1) those three with no full-time personnel in R&D within service industries 
#Data on one firm not available 

 
 
By their geographical distribution, the firms of the sample are located as follows: 
18 in Tampere city-region, 6 in other sub-regions of Tampere Region, 5 in 
Jyväskylä city-region, and 6 in other sub-regions of Jyväskylä Region. 
Compared to the total population of firms (in manufacturing and KIBS sectors) 
this is fairly even: sample 51.4 per cent versus total population 52.4 per cent in 
Tampere, 14.3 versus 17.4 in Jyväskylä, 17.1 versus 20.2 in Tampere Region, 
and 17.1 versus 10.0 in Jyväskylä Region. Thus, the only significant deviation 
appears in the case of firms in other sub-regions of Jyväskylä Region.  

Within the group of 1�3 �� &� !�"�� ��� ��� ��, there are two small 
independent firms and seven business units. Two of these business units are 
large, employing more than 250 people. None of the business units is 
headquarters of a group. One of the significant features of the group is their 
focus on intermediate markets, be these either goods or services. Two of the 
business units mostly serve other units within the group, focusing mostly on 
R&D functions. Concerning the geographical market area of the firms, four firms 
have no direct exports, whereas three mostly export their production, and two are 
in-between these two extremes. Two of the exporters have a large international 
market share in their areas of specialization.�
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All firms within the group experienced rapid growth in the period 1996–
1998, as a result of which they all increased their turnover by more than 10 per 
cent. All firms, except for one, also increased the number of their personnel by 
more than 10 per cent during the period. In this sense, only one other group 
(Expertise-based process innovators with its two firms) experienced the same 
rate of growth, which seems to imply that these firms may have certain unique 
sources of competitiveness or a good niche, and that their businesses are at an 
expansive stage. 

Concerning resources for innovation, these firms show a high investment rate 
for it, where all manufacturing firms have permanent R&D staff (service firms 
do not), and six firms spend annually more than five per cent of their turnover on 
R&D. Also the firms’ personnel are highly educated and continuously trained: 
five spend annually more than one per cent of their turnover on personnel 
training and in seven firms, the annual participation rate in personnel training is 
higher than 50 per cent. 

Within the group of 1�� �� &� !�"�� ��� ��� ��, there are as many as six 
independent firms and only three business units belonging to a group. None of 
these business units is large; all firms and business units employ less than 250 
employees. None of the business units is headquarters of a group. All firms in 
the group are manufacturers. Another significant feature of the group is their 
focus on intermediate goods like materials, components or subcontracting. There 
are also three firms with products targeted on final consumer markets. 
Concerning the firms’ geographical market area, four firms have no direct 
exports, whereas one mostly exports its production, and four are in-between 
these two extremes. �

Within the group, changes in economic performance in terms of turnover and 
number of personnel were varied: five experienced rapid growth in the period 
1996–1998, as a result of which their turnover increased by more than 10 per 
cent and all, except for one, also increased the number of their personnel by 
more than 10 per cent during the period. On the other hand, two firms 
experienced somewhat negative developments with a decreasing rate of turnover 
and number of personnel in the same period. 

Concerning resources for innovation, these firms are on a fairly intermediate 
level in investment rate, where four firms have permanent R&D staff, and three 
firms spend annually from two to five per cent of their turnover on R&D, and 
other three spend some on R&D, but less than two per cent. Seven of the nine 
firms had less than 10 per cent of their personnel with a university-level degree. 
Also seven firms spend annually less than one per cent of their turnover on 
personnel training and, in five firms, the annual participation rate in personnel 
training is lower than 50 per cent. 

Within the group of �4)-���!� &� "���� ��� ��� ��, there are two 
independent firms and four business units, of which one is also headquarters of a 
group. Five out of these six firms and business units are small or medium-sized, 
employing 20–250 employees. One is a micro-firm employing less than 20 
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people.� These firms operate on industrial markets producing either materials, 
components and subcontracting or investment goods like machinery. One firm 
provides technical consultancy, and is thus a special case in the sense that it 
carries out significant R&D activities while being a service firm. As for their 
geographical market area, all firms have some direct exports; four have moderate 
shares of exports of their turnover (10–49%), and one mostly operates on 
domestic markets. One mostly exports its production, and it also has a leading 
position in its niche internationally.�

Firms within the group had versatile economic performance in the period 
1996–1998, when two of the firms increased the number of their personnel by 
more than 10 per cent during the period, two experienced a fairly stabile 
development and in two the number of personnel had decreased. Yet, four of the 
firms managed to increase their turnover by more than 10 per cent in the same 
period. 

Concerning the firms’ resources for innovation, these firms show a high rate 
of investments in R&D (this was also one of the criteria); all firms have 
permanent R&D staff and four of the firms spend annually more than two per 
cent of their turnover on R&D. The firms’ investments in developing their 
personnel qualifications have been somewhat moderate: three use annually 
between 0.3 and one per cent of their turnover on personnel training and two 
more than that. Five out of six firms report that their annual participation rate in 
personnel training is lower than 50 per cent. 

The group of �/&������)-���!� ��� ��� �� includes two firms, which both 
are single-plant micro-firms. Both provide consultancy services, focusing to a 
great extent on the customer base located in geographic proximity (mostly in 
their own region and in Southern Finland). Both firms have experienced high 
growth in terms of increased turnover and personnel.� Concerning the firms’ 
resources for innovation, these two firms have part-time R&D staff, yet they 
make considerable investments in R&D annually: one spends between two and 
five per cent and the other more than five per cent of its turnover on R&D. Their 
personnel have a high educational level; one has mostly employees with a 
university-level degree and, in the other, 70 per cent of its personnel have a 
degree from a polytechnic (mostly engineers). Investments in personnel training 
and participation in it are somewhat smaller than could be anticipated, but this 
can be partly explained by a difficulty in separating these from the other 
activities in small firms.�

Within the group of 
�%���$����, there are seven independent firms and two 
business units. All these nine firms and business units employ less than 250 
employees and as many as four are micro-firms employing less than 20 people.�
These firms operate mostly at the upstream end of the value-chains, producing 
either materials, components and subcontracting. Two firms produce for final 
consumer markets. One firm provides services; more particularly advertising 
services. As for their geographical market area, these firms are more export-
oriented than an average firm within this group in a mailed survey. Eight of nine 
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firms have some direct exports, where three receive a majority of their turnover 
from foreign markets. Only one operates exclusively on domestic markets. �

Within the group of Other firms, economic performance was versatile in the 
period 1996–1998, when four of the firms increased both their turnover and the 
number of their personnel by more than 10 per cent. Other five firms either cut 
the number of their personnel or faced a decrease in their turnover. 

As to the Other firms’ resources for innovation, these firms show a higher 
investment rate in R&D and personnel training than could be expected given 
their positioning into the group of Other firms. Therefore, we can conclude that 
many of the firms in the interview sample are somewhat more “advanced” than 
the firms within the group in general. However, mostly these firms fall behind 
the firms in other groups in their investments in innovation, as can be seen in 
Tables 41 and 42. 
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Code Classification (NACE) and main products/services Size (1) Sub-region 

MA1. NACE 72, software consultancy and supply: specifically design, 
provision and maintenance of information systems 

2* Tampere 

MA2. NACE 29, manufacture of machinery and equipment n.e.c., specifically 
control systems for assembly automation 

1*** Jyväskylä 

MA3.  NACE 74.2, architectural and engineering activities and related 
technical consultancy, specifically lighting design and landscape 
architecture 

1 Tampere 

MA4.  NACE 32, manufacture of radio, television and communication 
equipment and apparatus, specifically mobile telecommunication 
equipment and related research and development 

3*** Tampere 

MA5.  NACE 28/73, manufacture of fabricated metal products, and research 
and development, specifically production of powder metallurgic 
production components, and related research and development 

1* Tampere 

MA6.  NACE 29, manufacture of machinery and equipment n.e.c., specifically 
mechanized underground drilling equipment and services to the 
tunnelling and mining industries 

3*** Tampere 

MA7.  NACE 74.12, accounting, bookkeeping and auditing activities; tax 
consultancy, specifically bookkeeping agency, comprehensive services 
for financial management 

1 Tampere 

MA8.  NACE 21/29, manufacture of pulp, paper and paper 
products/manufacture of machinery and equipment, specifically liquid 
packaging systems and related services 

2* Tampere 
Region 

MA9.  NACE 74.2, architectural and engineering activities and related 
technical consultancy, specifically geodetic surveying activities 

1*** Tampere 
Region 
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Code Classification (NACE) and main products/services Size Sub-region 

MI1.  NACE 24, manufacture of chemicals and chemical products, specifically 
printing colours, dyes and pigments 

2*** Tampere 

MI2.  NACE 26, manufacture of other non-metallic mineral products, 
specifically glass products and glass processing for automotive and 
construction industries 

2* Tampere 

MI3.  NACE 28, manufacture of fabricated metal products, specifically 
keybanks, keybar frames, safety cages for computers, subcontracting 

1 Tampere 

MI4.  NACE 74.2, architectural and engineering activities and related technical 
consultancy, specifically adjustment and controlling devices and 
equipment for real estate and heating, plumbing and air conditioning 
systems 

1 Jyväskylä 

MI5.  NACE 28, manufacture of fabricated metal products, specifically gear 
billets and components 

1 Jyväskylä 

MI6.   NACE 15, manufacture of food products and beverages: specifically meat 
products 

2* Jyväskylä 

MI7.   NACE 17, manufacture of textiles, specifically laces and ribbons 2 Jyväskylä 
Region 

MI8.  NACE 19, manufacture of footwear, specifically shoe insoles 2 Jyväskylä 

MI9.  NACE 18, manufacture of wearing apparel, specifically hats, caps and 
headgears 

2 Jyväskylä 
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Code Classification (NACE) and main products/services Size Sub-region 

RD1.   NACE 29, manufacture of machinery and equipment n.e.c., specifically 
water turbines 

2*** Tampere 

RD2.  NACE 28, manufacture of fabricated metal products, specifically 
subcontracting in water jet cutting 

1* Jyväskylä 
Region 

RD3.  NACE 29, manufacture of machinery and equipment n.e.c., specifically 
gears and gear systems 

2 Tampere 

RD4.  NACE 74.2, architectural and engineering activities and related technical 
consultancy, specifically structural engineering 

2 Tampere 

RD5.  NACE 24, manufacture of chemicals and chemical products, specifically 
carboxymethyl cellulose CMC 

2*** Jyväskylä 
Region 

RD6.  NACE 32, manufacture of radio, television and communication equipment 
and apparatus, specifically power supply units 

2 Jyväskylä 
Region 
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Code Classification (NACE) and main products/services Size Sub-
region 

EXP1.  NACE 72, software consultancy and supply, specifically software 
engineering services 

1 Tampere 

EXP2.  NACE 74.2, architectural and engineering activities and related technical 
consultancy, specifically architectural and building design and supervision 
of construction 

1 Tampere 
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Code Classification (NACE) and main products/services Size Sub-
region 

O1.  NACE 20, manufacture of wood and wood products, specifically 
melamine-coated chipboard 

2* Jyväskylä 
Region 

O2.   NACE 17, manufacture of textiles, specifically printed and stitched flags 2 Tampere 
Region 

O3.  NACE 28, manufacture of fabricated metal products, specifically knives, 
saw blades and hardworking components for the woodworking industry 

2* Tampere 
Region 

O4.  NACE 17, manufacture of textiles, specifically quilted products and 
quilting software 

2 Tampere 

O5.  NACE 28, manufacture of fabricated metal products, specifically powder 
coating 

1 Tampere 

O6.   NACE 19, manufacture of footwear, specifically orthopaedic shoes and 
abutments 

1 Tampere 

O7.  NACE 74.4, advertising, specifically comprehensive advertising services 1 Tampere 

O8.  NACE 28, manufacture of fabricated metal products, specifically forging 
mill: forgings, special bolts, tools, and tool kits for automotive industry 

2 Tampere 
Region 

O9. NACE 28, manufacture of fabricated metal products, specifically pipe 
clamps and supports for ships and offshore platforms 

1 Tampere 
Region 

������������ �������!����"�����#��#�$������%���!�����&��#���'�����()��&�	#����'��"*�+��!������
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5.3. Innovation activities of firms 

In this section, firms within the innovation categories are analysed by their main 
innovations and some related issues such as firms’ sources of information for 
innovation, means to appropriate benefits from their innovation, and problems in 
and obstacles to innovation. This is first to make sure that the firms are placed in 
earlier survey analysis in the right categories and that the exploited 
categorization is relevant and provides reliable information. The analysis in this 
section in particular first and foremost provides us a more detailed understanding 
of the innovations and characteristics of innovation activities, as well as of the 
innovation networks and wider environments of the firms. This is hoped to 
facilitate the understanding of what drives the firms’ actions to nurture and 
sustain, or sometimes also to retain from, external relationships related to 
innovation activities. Also the firms’ integration into their wider (regional) 
innovation environments is studied in terms of belonging or not belonging to 
regional agglomerations, search for complementary competences and other 
resources from these environments and so forth. Through this scrutiny, some 
explanations for emerged patterns are also searched for. 

What also needs to be pointed out here is that there are some crucial 
limitations to the data and its analysis. The following analysis is not intended to 
be an intense case analysis, although each firm is separately described in 
Appendix III with an overview of each firm’s key innovation characteristics but 
without descriptions of their detailed innovation processes. Described are mostly 
the outcomes of their innovation activities and some related issues with the aim 
of providing coherent and sufficient data for putting each firm in its place; that 
is, to understand a firm’s basic characteristics in relation to its innovation 
activities. This is to enhance more general conclusions, in which it is necessary 
to acknowledge the richness in the nature of innovation activities and innovating 
firms without losing sight from the aim of finding common patterns and 
configurations among the firms and in their spatial innovation behaviour. What 
is also worth reminding is that here the main focus is not on actual innovations, 
but first and foremost on the firms’ linkages and spatial dimension in their search 
of external competencies and support in their innovation activities. 

=�����	0�����	(�������	��	����������	����������	

The firms interviewed represent a wide variety of industries, size classes, 
competitive environments and other characteristics, and display a wide variety of 
innovativeness in terms of products and processes (for a detailed description of 
each firm, see Appendix III). With the exception of a few firms in the category 
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of Other firms, there were lots of development activities going on in every firm 
during the interviews: products and services were introduced or improved, new 
applications of information and telecommunications technologies were put into 
practice, quality systems were applied, continuous personnel training was 
common, and so forth. It seems that the Finnish business environment, or a 
national innovation system, signalled a constant need for improvement in most 
areas of business activity for the firms, of which the most seemed to have 
approved this challenge for continuous development and approved it as a natural 
condition in the current economy. Therefore, to label these studied regional 
economies as learning economies would be not that misleading. Nevertheless, 
there were a wide variety of different types of learning and innovation processes 
going on among the firms; some firms introduced rather modest improvements to 
stay competitive and some other highly remarkable innovations with great 
impacts on their respective markets. 

For all types of firms, opening the interview situations by using phrases with 
terms such as “innovation”, “changes” or “development activities” resulted 
almost exclusively in a positive response, and those terms were considered to be 
important and highly topical to discuss. This holds true for even those firms 
which, according to the findings, were not among the most innovative. 
Innovation as such was often considered to be something that “high-technology 
firms do”, and “there haven’t been such dramatic changes in our firm” – 
however, in subsequent interviews it appeared that there nevertheless were many 
types of considerable development activities in those firms. It became evident 
that a firm may be innovative – or learning – without a drastic single innovation 
event but have an intense and continuous flow of different types of smaller-scale 
improvements and changes.  

In the following, the key themes crossing all kinds of firms in different 
groups are first presented. In the next sub-section, these are presented and 
discussed within each group of firms to find out the differences between the 
groups. These key themes common to most of the firms in every group include 
the major role of customers in innovation, richness in sources of innovation 
information, variety of ways to protect innovations and valuable knowledge, 
peculiarities of service innovation compared to innovations in more “traditional” 
physical products, institutions affecting innovation, and problems and obstacles 
faced in innovation activities.  

�%�����!�$ ����� ���� �� – even if incremental – was common to the firms. 
As already made explicit, changes in the competitive environment were in most 
firms perceived to create a continuous need to “run to hold their grounds”. Yet 
for many of the firms this was considered as “business as usual”, and innovation 
activities were perceived as a stronghold and as something that their firms and 
their personnel are suitable for, at least in comparison to many foreign 
competitors. Sometimes innovativeness was also seen to provide an impartial, 
objective means to compete either with an external organization in an earlier 
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regulated business environment, or internally in a business culture earlier 
dominated by unpredicted powers of corporate politics. 

“[Due to a new multinational owner] it is nowadays facts that count more than 
corporate politics, which means that if you were competent in a certain field, 
good and cheap, then you have an eternal life.” (RD1) 

�
�%�� +��� � ���  $� "��� ���� in innovation was already observed in the postal 
survey, and further witnessed here. Virtually none of the firms interviewed 
denied the key role of some key customers or key customer groups for them, 
although in the case of some firms operating in the business-to-customer sectors 
or consumer industries, this was not necessarily that obvious, and some of these 
firms found it somewhat difficult to monitor market developments and changes 
in consumer demand and preferences (e.g. MI9). Within the industrial markets, 
the firms usually have had a long history together with many of their key 
customers, and they have created, or they aim at creating, strong bonds with 
these key customers, in order to receive valuable and direct information for their 
product and service development.   

“I would claim, which of course is a very subjective consideration, that the 
strongest and the most important thing we have is know-how of customer’s 
processes which could be called application know-how – that we are able to 
offer our customer the right solution. Of course, at a reasonable price, but after 
all, here it is not by any means a question of price competitiveness. (…) It is 
about an ability to offer the best and a kind of a wide variety of equipment 
options to choose from, and a variety ranging further to services, meaning after-
sales. Their role is highly important, meaning that machinery is kept going on 
continuously.” (MA6) 

 
This overall strong orientation towards close and long-term key customer 
relations may to some extent also reflect risk avoidance: the firms want to get 
their new ideas related to new or improved products and services from their well-
known customers, and they like to carefully test these new ideas with these 
partners to avoid any investments considered too costly and risky. A question 
remains with most of the firms of whether this is the way to achieve a stronger 
market position and/or to expand to new markets or just to maintain the existing 
level. Clearly among the firms within the group of Major product innovators, the 
biggest leaps to new directions have been taken, as could be expected. 

Sometimes an old, existing bond between, for example, a firm’s salesman 
and a customer’s representative may create a relative lock-in; the old customer’s 
role may not be that important but it can entail a certain kind of “personal 
inertia”, as stated in the following citation. Thus, although there is a strong 
relationship with a customer, this relationship may not always function in the 
best interests of the firm to provide it with fresh ideas from its lead customer. 
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“But to make this Northern European area as a kind of efficient, a sort of internal 
network – again I have to say that all the elements exist, but once again – to 
acknowledge, understand that matter, and to acquire that competence here. (…) 
And there’s a conflict of interests here. We haven’t got used to making choices 
between these [customers] because there’s a really high commitment to a certain 
local small customer. And then you may behave badly with a large customer 
located out there over a thousand kilometres away, because there’s this local one 
with which you have this personal connection.” (MI1) 

 
Interestingly, several firms pointed out that they intentionally make efforts to 
train their customers, in order to increase their customers’ understanding of, for 
example, a certain method or technology that they are selling embedded in their 
product or service with a certain new features but which are nevertheless yet 
poorly acknowledged: “The customer lacks tools to find extensive economic 
alternatives”. This training may occur in a casual meeting of the customer’s 
representative and the firm’s salesman or it may consist of more organized 
training days or seminars to which a number of customers’ representatives are 
invited, for example, once a year. This kind of practice refers to an increase in 
the significance of the role of services. It can also be seen as a shift towards 
transferring competences instead of narrowly selling goods. Certainly these 
kinds of practices also imply a shift towards closer relationships with customers, 
with more dense flows of knowledge between parties. 

Many firms also gave examples of their investments, or “sacrifices”, in their 
key customers to gain the information they need to succeed in their product 
development. There were many stories of “give-and-take” behaviour or mutual 
adaptation between two parties like in the following example. 

“(I)n many situations we cannot maximize our own profits, but instead we are 
searching for that total benefit. We give voluntarily a certain amount of profit 
margins to the dealer’s or agent’s pocket. (…) It has worked quite well – that 
way we get that interaction and information from those markets very quickly. It 
comes immediately. For example, if our competitors make changes in prices or 
quality or something else, it is one or two days and we get the information. So, 
although we are separate firms, we do have fairly good co-operation anyway. 
This isn’t the case with all of our customer; these are only certain few customers 
– kind of key markets from our viewpoint. One is Italy which is these days 
number one in fashion (…), which means that it is very important to us to be 
aware of what happens there. (…) … (T)he more you co-operate with a 
customer, the more you have to tailor that product for your customer, of course. 
(…) I can’t say daily, but certainly weekly we receive even several tips. (…) 
Quite a large share of those tips are based on a situation that our customer would 
like to get cheaper stuff or better quality at the same price or preferably both of 
them, of course. It will benefit their marketing, and it benefits their profits and 
increases competitive superiority in that end.” (MI8) 
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It is to be noted that the firms usually do no let geographical distance disturb 
maintaining their key customer relationships even in the case of rather small 
producers. It requires travelling, phone conversations, e-mails and other sorts of 
continuous communication, but among the firms committed to achieving 
important customer information, this condition was accepted as a normal 
situation.  

More and more firms considered that their products are subject to continuous 
tailoring according to their customers’ specific needs, and that this was also often 
seen as a source of competitiveness ���151��� their often larger, foreign 
competitors producing larger batches of less or non-tailored goods. This situation 
generates, among other things, an increase in knowledge-intensity as there are 
constantly orders demanding certain new solutions and thus problem-solving, 
creating a situation in which continuous learning-by-producing is an everyday 
necessity. 

“Nowadays even more and more it feels that… or actually it’s a kind of a choice 
in this matter that we produce a lot of non-bulk goods, instead it’s customized, 
tailored products – which requires more know-how, and thus in every matter, if 
you like, right from design to that manufacturing. That know-how must be in 
hand. (…) [Know-how means specifically for the firm that] first, if a situation is 
concretized there is a customer who wants a certain product which also involves 
a certain problem that has to be solved. Then the situation is, of course, that you 
have to know your own capabilities plus, as I just said, these markets of raw 
materials are very limited in Finland, and then I immediately have to chart what 
[which material] it has to be made of, who can deliver that, how and when can it 
be purchased, and so on. There is that kind of network know-how, or supply 
know-how, too. But, of course, also that know-how that you know that a certain 
material works best with that product, and then, of course, which technique 
should be used to produce that product.” (MI7)  

 
�%�� &�"�����������  $� �����"�� $����5� ��� ���� �� �"�������� came up in several 
KIBS firms’ cases. Many of these firms have introduced completely new 
services to the markets – whether national or international geographically – but 
there are also cases in which a certain service as such is not new to the KIBS 
firm producing it, but it is entirely new input for its user, and sometimes in a 
substantial role in transforming this customer’s processes or in developing a 
product. It is also noteworthy that a certain knowledge-intensive service usually 
takes a different shape in a different customer context, although including most 
of the same elements from a KIBS firm’s viewpoint. One of the peculiarities of 
service innovation is also that often the immaterial property rights belong to a 
customer for a certain type of commissions. This overall theme will be dealt with 
later in the context of those innovation categories most typical of KIBS firms. As 
the final point here, related to service innovation and development, is that many 
services are by nature in some way incremental innovations – at the beginning of 
the project commissioned by a customer, there is only a “credible promise” 
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(Löwendahl 2002) to come up with a new solution for a customer’s unique 
application environment, and a KIBS firm has to meet its customer’s 
expectations in the end to add this commission in its list of successful references. 
At the same time, a project usually has to be delivered cost-efficiently, although 
this goal may be given up in the case of an important pilot project with a key 
customer. 

“[Keeping up with timetables as a competitive advantage] is connected at least 
with workload assessment, which only few are capable to do – because when 
you sell an information system project which lasts for a year, you sell something 
that does not exists, you sell some images and promise that after one year there 
will be a certain kind of set-up. And you have to be very experienced person to 
be able to do that assessment and timetable, and people in this field are usually 
optimistic and promise too much, but finally cannot keep those timelines [and 
the firm has much older and experienced personnel than on average to do that].” 
(MA1) 

�
�/�������� ��"��� $���$ ����� � leading to changes and improvements are rich 
among the firms, but very usual sources are customers, suppliers (especially 
those of production equipment, special components and other intermediate 
inputs), and trade fairs for all types of firms. These are further supported by 
sources including colleagues and partners in other firms, different types of public 
support organizations, private consultancies, industrial and trade organizations, 
and chambers of commerce. However, many executives considered that their 
time to attend various forums to get information is increasingly limited and that 
this may reduce the number of potential sources of information to be monitored. 
On the other hand, it seems that many firms are increasingly becoming sensitive 
to systematic monitoring of market, technological and social developments 
relevant for them, as in the following citation. Interestingly, there were many 
occasions in which references to different kind of “communities of practice” and 
informal person-to-person networks (weak ties) were made. 

“When we talk about getting knowledge, we first of all talk about ways of 
competing, such as customer needs, meaning processes, profitability, costs, et 
cetera, and that is naturally gained from a customer. It is collected from them via 
these sales companies, and in some cases we have these more demanding 
development projects together with a customer, and that serves for those ends. 
Then when we talk about technology, I mean acquiring product technology; we 
have to sort of split it into two halves. When it comes to our core competence, 
which for example is related to how to drill rock effectively (…), one way to 
acquire that knowledge is through our own research and trials. The needed 
theoretical knowledge is acquired to some extent from partner universities, and 
let’s say knowledge of small or continuous improvements, for example in the 
field of hydraulics, which is an important field for us, that is again also mainly 
done together with the universities. Then when we talk about, for example, 
assessment of a new technology or alike, it is based on – in a rather weakly 
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structured way actually – the key persons’ own contact networks. Say, out there 
a new process is emerging [an example of a new process to be exploited in 
future products], and it demands the existence of this kind of contact network, 
and we encourage those persons from our organization to keep it moving 
forward.” (MA6) 

 
Also the Internet was becoming a more and more important source in monitoring 
technological and market changes. Many executives pointed out that it cannot be 
used to acquire information ready to be exploited for the firm’s own specific 
purposes, but to provide hints, impulses and a general understanding of “what’s 
up”. For example, the Internet serves as a source when there is a need to read 
about competitors’ product announcements even if these are located on the other 
side of the globe. The Internet provides a lot of technical information in a form 
of, for example, online databases or virtual user clubs of software where also 
online chat lines between users and committed developers often provide help 
with a specific problem with virtually no costs other than time spent into it. 

“[The Inter]net is good in that. There are very good library services available on 
the net – patent databases, all sorts of other things, as much as you like. It is a 
very effective way. (…) You cannot get any information directly related to us, 
because there are so few producers like us in the world. Nobody’s so crazy that 
he puts his own recipes on the net; that accident will probably never happen. But 
there’s information ‘towards a right direction’ in some other industries – of 
which you can get hints about some other way to think, too. And then one can 
begin to search for that information consistently, from raw materials suppliers 
and alike, for example. And that is already valuable.” (MI8) 

 
It seems clear that virtual sources of information now partly replace and partly 
complement those sources of information that were earlier considered to be 
sourced from actors in close geographical proximity. It is to be noted, however, 
that the Internet does not necessarily provide a fitting arena for judging the 
relative value and worth of a certain piece of information. For that, many 
executives often discuss with their colleagues in other firms, for example, and in 
some cases even in competing ones.  

The question of ��$�#���!��# firms’ own competences and developed 
��� ���� �� is analysed more in-depth in connection with the groups of 
innovating firms, but a few issues may be briefly touched upon here. First, 
among the SMEs, patenting and other formal means of protecting innovations 
are not often seen crucial; instead, secrecy, a rapid response to market needs or 
firms’ own proactive activities and other such measures were considered to be 
more important. Second, for many KIBS firms it is important to have long-
lasting and close relationships with their key customers, as this was considered a 
focal means to protect novelties. Third, as is known, certain more science-based 
industries (e.g. telecommunications, biotechnology) have more propensities to 
patenting than others, and this is relevant also among the firms interviewed.   
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“Patenting is negative in the sense that in this rapidly developing world it brings 
in limits and problems. (…) When we conduct development activities for our 
customers [the outcomes of which customers are willing to patent], customers 
often aim at tying and limiting, which is sometimes of course alright, but in a 
way it also fetters. (…) We are all the time working at a very fast pace, we are 
focusing on developing something new all the time and so the kinds of halts 
[that patenting processes cause] are not for us.” (MA9) 

 
In this study, the emphasis has been more on product innovations – yet in the 
interviews it became evident that there were a lot of activities going on in the 
firms’ &� "����!���� &����. Almost every firm has recently had projects and 
programmes to train their personnel, for example, and organizational changes 
have been typical. Broadly speaking, a great number of firms are aiming to 
achieve a flexible and learning organization which nevertheless is able to 
produce high-quality products and services all the time. This also includes the 
aim to produce them so that internally costs can be kept at the optimal level. 
Nevertheless, it also became evident that these goals are not seen to be easy to 
achieve by any means. As will be discussed later, a constant time pressure on 
personal and organizational levels was seen as a major obstacle to this. 

“We do not have to aim for so very special inventions. (…) Our procedures, they 
should be more organized – we are developing a quality system. It is challenging 
to make that function well. And it will be just one of our competitive assets in 
improving our quality. (…) Some [firms] acquire, or reach for, some quality 
system so that they are able to say that there you have it. And it won’t function 
that way – so that you just work on it, get it, and then you say that now you work 
like that. Instead, it should be born out of existing practices which have been 
perceived to be well-functioning. (…) We do not necessarily want any of those 
certificates. (…) Only if a certain customer inevitably forces us to get one, we’ll 
then get it.” (EXP1) 

 
Formal ��������� �� guiding learning and innovation – and sometimes maybe 
also limiting them – such as a development of quality systems came up in the 
interviews especially in firms somewhat bigger than a micro-firm, from 20 
employees or so upwards. In some firms, much of the development resources 
were targeted to fulfil the requirements set by these standards. 

“We have done and certified a quality system, which has been a big process. ISO 
9001 was certified two years ago… (…) Then of course, joining the EU has been 
another [big change], because before that the price of meat was strictly 
regulated… and the subsidies to agriculture. Then there obviously wasn’t the 
kind of competition between firms as there is now. (…) And third, an awfully 
large amount of additional legislation has come from there [EU] which employs 
really much quality control and controlling officials. (…) We have not yet 
decided whether we’d certify that separately by that [ISO] 1400 standard, but 
that environmental programme has been done, and inspections and all, strictly 
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according to that, so that we could certify that formally. (…) It can come up 
some day that a consumer perceives the standardized environmental quality 
programme is so strongly positive that it’s worth certifying, but personally I am 
at the moment of the opinion that it’s not yet of comparable worth.” (MI6) 

 
�� -��������%���!� -���"����� ���� ���� � were most often seen to lie first of 
all in firms’ own internal organization culture and established routines. As the 
resources for innovation were concerned, then also internal problems came first. 
The personnel were in most of the cases seen as a positive asset in this sense, but 
many executives considered their organizations to be too thin and too dependent 
upon few key persons. In some cases, established ways of thinking and acting 
were seen to be problematic, particularly if there had been a considerable turn in 
the whole business idea.  

“There are dangers – sales and product development functions are the ones I’m 
afraid of. We have very competent people in both of them, but they are so few 
by number.” (RD1) 

“In printing colours’ side, there’s a lot of very old [practices] and now that we 
begin to operate globally and to specialize in production, in product 
development and to offer logistically a good customer service we naturally have 
to have clearer product concepts. And product concepts direct all other 
functions, of course. But this is a very big change in my mind, this change 
element here because it directs people’s way of thinking, it directs salesmen who 
have been selling colours for 20 years and who cannot anymore take a call to the 
factory asking for whatever they want for a small customer; instead, they should 
be focused on selling this kind of compact product package, and its mass 
customization. (…) It scares me to go forward with a project of about hundred 
million marks, if that situation came that certainly we put up hardware and those 
ADP systems, but what if – that all being the latest technology and new and 
standing – and yet folks are still thinking that well, we don’t, why don’t we act 
like we’ve used to during the old times so that we do this for Mähönen and that 
for Virtanen [imagined representatives of customers] and then we still do that, 
because I’ve been hunting with them for twenty years. This is a nightmare – it 
sounds like a joke, but it isn’t a joke at all, but it’s just what’s most challenging 
here after all.” (MI1) 

 
Naturally, also the funding of innovation and development projects is considered 
to be a problem in many firms. Yet, among most of the firms, finding suitable 
external sources for demanding innovation projects was not perceived to be that 
difficult. If not private banks, then public organizations such as Finnvera or 
Tekes were seen as useful partners. Many of the minor projects, however, are by 
their nature the kind that for them external funding cannot be acquired, as in the 
following case. 

“We produce by cardboard machinery designed and built by ourselves. (…) In 
the worst years of product development we used 10 per cent of the firm’s 
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turnover for product development. Nowadays it’s less. Or, I don’t know whether 
it was the worst or the best year, it’s how you perceive it. But as far as money is 
concerned, it was the worst year. Yes, continuously, yep, it cannot be said that 
every week, but every second week we had trial productions here in the factory. 
But after all quite a small share of those trials work out so that we can sell it [the 
product] to a customer, too. The majority of tests give us results that it can be 
done in this way, too, but there isn’t any direct benefit from that. (…) If 
everything looks good in the laboratory, then why don’t we drive that as a trial 
production, too. Then it starts to create costs. If we turn the whole factory to 
drive product development trials, like we use to do quite often though, costs will 
be thousands of marks per hour – plus, of course, all raw materials and 
everything else on top of that. But only wage costs, fixed costs, and lost profits 
from that period, compared to normal production, well that costs a lot of money 
then. (…) … (I)n general this product development – well, the problem isn’t 
what to do to progress, but how to do that economically. Certainly it is always 
money that causes problems.” (MI8) 

 
Technology was seldom seen as problematic – vice versa, many executives 
perceived it to be fairly simple compared to managing human resources and 
knowledge embedded in firms’ organization and their personnel. The external 
environment and relations with it are analysed and discussed later here, but it can 
be said that those issues where not seen that problematic in most of the cases. 

Among the policy-makers in the two regions studied13, the top three 
innovation-related problems of the firms in the regions were perceived to be the 
same, albeit in a different order (Kautonen et al. 2002, 151-154, 163-168). These 
three problems, or wider problem areas, are 1) lack of market information, 2) 
lack of workforce with relevant skills, and 3) firms’ own too scant economic 
resources. These were seen to be particularly problematic for SMEs, and all also 
rather persistent ones difficult to solve widely and effectively with any policy 
measures, although lack of workforce is naturally somewhat dependent upon 
overall economic situation. Lack of market information, on the other hand, can 
be seen to be reflected also in what has already been analysed here as a tendency 
to build close relationships with key customers. 

=���#�	&���������	����������	"�����	���	%�����	

After going through some common themes of innovation activities, the focus 
now turns to the groups and their distinctive characteristics. In the following, the 
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interest is especially in product (and service) innovations, and slightly less so in 
process innovations. The firms clearly indicate variety in relation to their product 
innovation according to the grouping developed for the study: the most 
considerable changes have occurred among Major product innovators, whereas 
the firms within the group of Other firms are in most of the cases characterized 
by gradual, small improvements or relative stability in their products and 
processes. 

1�3 ��&� !�"�� ��� ��� �� display a wide range of innovativeness in their 
product innovations: there are some typical manufacturing firms carrying out 
intense R&D activities, but there are also several service firms which base their 
innovativeness more on widely diffused expertise of their highly educated 
personnel. In addition, there is also one quite peculiar firm representing cultural 
industries that is difficult to categorize.  

As the group’s name implies, these nine firms include the ones which were 
able to introduce remarkably new products and services to the market, often also 
accompanied by other (process) innovations. This novelty can be seen to be 
witnessed, among other factors, by the growth of these firms, as eight of them 
had a more than 10-per-cent annual increase in both their turnover and personnel, 
and even the ninth one had increased its turnover annually more than 10 per cent. 
In a continuum from incremental to radical, these firms had introduced 
innovations representing the radical end of the continuum. With most of these 
firms, innovativeness has a very focal, strategic role, as the following citation 
shows. 

“We have such special expertise, our own strength… we never have as a 
starting-point that let’s compete with others from the same footing. (…) It 
includes many different things: there is a multidisciplinary approach, there is 
networking, there is to understand how… firms and organizations, what they 
need. But we do not have any chance to do everything here – it would be an 
impossible thing to do, to create that – but instead we have these certain roles, 
meaning that we have built such special expertise here in this laboratory that 
cannot be found in practice anywhere else.” (MA9) 

 
Within the group of Major product innovators, the firms’ major product 
innovations are the following (in order of firms from MA1 to MA9): 
� a set of software products for product management 
� a set of device and system control software products to a great extent for 

international markets 
� a combination of innovative product concepts, and an integration of artistic 

and technological elements in lighting design of facades, interiors, and 
outdoors environments 

� research and development projects for a number of telecommunication 
products, of which many are innovations within the industry internationally 

� research and development projects in fields of high-tenacity steel, powder 
metallurgic components and future composites also for international markets 
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� number of products related to mechanized underground drilling equipment, 
of which many are innovations within the industry internationally 

� an e-business system for customers representing an expansion of the firm’s 
more traditional service products in bookkeeping and financial services, and 
being nationally a novelty within the industry 

� a new type of liquid packaging system for international markets 
� research and developments projects in the field of technical consultancy, 

related especially to geodetic surveying, of which outcomes are processes for 
the firm’s customers. 
 

From the first outset, it is obvious that although all are clearly substantial 
innovations, they also represent a very wide scale. Of the product innovations, 
five can be assessed as significant on international markets, although in some 
cases also some other business units within the respective groups were important 
because the units studied were solely focused on R&D, and other units were 
necessary to carry out the stages from product prototyping and testing to 
production and final market launch, for example. In the case of the remaining 
four firms (KIBS), product (service) launches can be characterized as 
innovations in domestic markets. Common to the product innovations of the 
group is that they were more initiated by newly opened technological or market 
opportunities than a pressure to escape, for example, price-based competition 
between rivals. 

“We have, of course, many areas of expertise – in general they are for 
demanding conditions, usually the kind that other method of deformation is not 
capable, if there is a problem with hard deterioration, corrosion or high 
temperature or so on. (…) According to our business philosophy, primarily we 
help our other businesses within the group. (…) We are not putting down fires, 
but we are trying to search for solutions for such problems which are really, so 
to say, difficult problems… (…) Our problem is that the world is full, and 
Finland, full of industrial deterioration and corrosion etc. problems, but from 
those all, how are we able to pick up the ones which we can exploit with this 
capacity. (…) …for this we try to search for tools, to assess a business potential 
of these ideas, innovations, and what is a time span. (…) After all, our aim is to 
produce sound products…” (MA5) 

“…a more and more sophisticated controlling of a drilling process is where we 
are going on at the moment. (…) The most extreme case is that a machine is 
working on its own after receiving a kind of a starting command, or a drilling 
command. (…) Machines are thus not manned. However, we can say that this 
level of automation is just taking its first steps. And a machine even navigates by 
itself when on surface, meaning that it can locate itself on this planet and on a 
map, and to search for next places to drill.” (MA6) 

 
It is also worth noticing that for seven out of a total of nine firms, product 
innovations were to a considerable extent related to information and 
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communication technologies. Only two differed from this general pattern: one 
was based on materials technology and the other was based exceptionally on 
aesthetic or design type of innovation(s), and even this firm (MA3) has exploited 
some ICT applications in its products although they are not key elements. In four 
firms, software had a crucial role (MA1 with a software product, MA2, MA4 and 
MA7 with software platforms). More generally three firms applied ICT in their 
new products (MA6, MA8 and MA9 with embedded software).  

“We have built for [a service sub-sector] an integrated electronic purchasing 
system where software is provided by [a firm’s name], leader of the industry. 
We are the operator and we integrate firms like [firms’ names] in this system. It 
was reported in today’s Kauppalehti [a national commercial newspaper] with a 
long article, and [a software firm’s name] published it in a stock exchange 
bulletin on the same day when we signed the contract. (…) …it was such a big 
thing for them, too. (…) We have worked all together with it. (…) In 
comprehensive financial management services, it works already; even lying on 
the beach in the Mediterranean you can contact our server and information 
system, if you have a communicator [a hybrid of a mobile phone and a portable 
computer], and get real-time data.” (MA7) 

 
With only one exception (MA3), the firms invested a lot in their innovation 
activities: six firms had more than five per cent of their turnover annually for 
R&D; in seven firms, the rate of participation in personnel training was more 
than 50 per cent annually; and in seven firms more than 10 per cent of the 
personnel had a degree from a higher education institute. Therefore, eight firms 
based their competitiveness strongly either on R&D activities or on continuous 
development of expertise of highly educated personnel resulting in new 
knowledge-intensive services. The firms that based their innovation activities 
strongly on formal R&D have well-established routines for that. 

“We have, as such, some kind of process description, but if we began from the 
market end, we have our supply development process, let’s say the market input 
end. It is formed of an international supply team in which there are on the one 
hand persons whose responsibility inside the organization in marketing is to 
develop supply, and on the other hand there are persons representing our main 
market segments, which monitor a certain product type or customer type or 
services in that certain market segment. This international supply team, and 
certainly persons from local product planning and from production, they have 
maybe a couple of times a year this procedure to go through what needs there are 
in the market, what changes have occurred in competition, and this has been the 
first round of selection for a new idea to go forward, if it ever were to pass. (…) 
There maybe pilot studies of an idea, an economic-technological pilot study 
whether this makes sense at all. [Process description continues] We are now 
proceeding with a product management information system, aimed at those who 
have varied needs for that information during a product life cycle – in a sensible 
and effective way. (…) We have a lot to do to cope with these first stages, idea 
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generation, which also consists of knowledge outside the organization, or of 
acquiring that knowledge.” (MA6) 

 
The most recently established firm (MA8) is a spinout of a large group to 
commercialize an entirely new type of product for the group, thus based on a 
traditional R&D pattern of innovation activities. Another type of example of 
establishing a firm is the case of MA9, a business services firm, which was 
established to continuously commercialize the expertise of the founding 
members and other personnel that joined the firm later and became trained and 
specialized in the specific field of expertise they have. This pattern of 
development seems to be more time-consuming, yet less risky, if no big 
investments are needed, as was in this case. 

“[The executive left a research organization to work for a private engineering 
consultancy firm as a director of a business unit] and then it was organized so 
that I was put in charge of developing new technologies which were close to my 
heart. One of the key words here is networking, meaning that I had actually from 
the end of the 1970s built that net between universities and research 
organizations and other instances so that we co-operated. (…) These activities 
have been developed like brick by brick, but then we saw the opportunities, we 
were five top experts representing different fields, chemistry, geodetic 
technology, geology, minerals related… a bunch of five who knew each other 
and then came this idea that we should establish this firm… (…) …to bring this 
expertise on the practical level, at the time just creditable on a basic research all 
over Finland in different [research organizations’] units. (…) It was so remote 
and in researchers’ chambers, compared to a practical situation. And being in 
both worlds, I knew this enormous gap in this matter. (…) We have worked the 
whole time in a network, both with domestic units and recently more and more 
internationally with Europeans, and now I have run in the USA.” (MA9) 

 
By technological trajectories, six firms can best be characterized as specialized 
suppliers (MA1, 2, 5, 6, 8, 9), two as science-based firms (MA4, MA9). One is 
difficult to categorize by Pavitt’s terms, but it would fall closest to the category 
“Arts and crafts” in Christensen’s classification (see Appendix II). At least four 
firms’ product innovations can be characterized as fairly complex innovations, 
being parts of larger systems, whereas four can be seen as mere self-standing 
product innovations (MA1, 3, 4, 5). In one case, product innovations are methods 
to the firm’s customers (MA9). This firm’s case also shows that on-the-job 
learning, or gaining experience, is a major source of innovation. 

“…if we were able to train new people at a fast pace for these competences so 
that they could work in this [position of an experienced expert within the firm,] 
we could increase the size of the firm, but that is what we are not able to do just 
because it is personnel resources that limit it. (…) It takes a bloody long time 
before a person is a knowledgeable expert in his own sector. At the moment we 
do have many youngsters here to sort of grow in this sense, but it takes years, 
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and thus it is purely the personnel that limits our conditions to grow. On the 
other hand, it takes inputs and resources, this training.” (MA9) 

 
It is interesting to note that within the group of Major product innovators, only 
two are single-location small KIBS firms, and the others are �����)&���� (7) 
��!� �� ��� $ ���#��  �����%�& (4). Another interesting thing to note is that 
��� ��� ��� of these firms can be "%���"����2�!� ��� �/&����  �#���2��� ���
(excluding MA6 and to some extent MA8) in which the manufacturing function 
has a minor role, or they are solely service organizations. Seven firms are located 
in the two largest city-regions (Tampere, Jyväskylä), and only one is located in a 
manufacturing town, and one in purely rural area. 

There are obviously at least two kinds of firms within the group of Major 
product innovators – small business service firms and large international 
manufacturing firms. As mentioned earlier, descriptions of all firms are included 
in Appendix III, but of these, two examples can be presented here in the 
following. Good, representative examples are MA6 and MA9, of which the 
former represents a more traditional model of a large, R&D-based industrial firm 
operating worldwide and the latter a business service firm with less materialized 
products and based on its personnel’s highly specialized expertise.  

 
!#>� ��� �� ��	� ���� 	�� �������1���  ������	 ��� ���

���� �A ������. It has recently had 

several crucial changes in products, including modularization and standardization of components 

for faster production of batches, development of computer-controlled drilling process, and 

development of a concept and products of an unmanned mine. R&D activities are organized into 

a) a partly joint inter-divisional product design, b) product development internal to divisions, and c) 

a technology centre serving the whole group. Basic research is left to universities with which the 

firm has intense co-operation. Product innovations are accompanied by several large-scale 

process innovations, like switching into system supplies and radical reduction of direct suppliers, 

renewal of production management system, customer-driven organization and teamwork. 

Sources of innovation information of the firm include its own technology centre and testing 

mine, universities, customers via sales agencies offices, personal contact networks, projects 

initiated by industrial association, and horizontal co-operation with some other large firms located 

in the region. Regarding the appropriation, the executive perceives patenting and other means of 

IPR as highly important for the firm’s innovation activities. 

 
%�	$��������������
��	�� 
�����B���
������������

���	���	������� �$�����B�!#< has recently 

introduced several new products which are services and processes for the firm’s customers. The 

firm has been developing mass stabilization technology (meaning that inferior soil is stabilized by 

a new binding material method). It has also developed methods to exploit by-products and 

residual materials of industry in excavation works. By combining ground radar and field laboratory 

technologies, the firm has developed a method which allows for a rapid analysis of polluted soil. 

Altogether, the firm is focused on laboratory, analysis, and R&D activities of the environmental, 

geodetic and earthworks sector, which imply that the firm’s competitive strengths lie in 



 
168 

 
 
 

technological expertise and continuous product development. It also participates actively in 

research and technology programmes of the EU and Tekes, for example. 

As sources of innovation information, the executive lists customers, universities, research and 

technology organizations, project partners, conferences and seminars. Also of importance in this 

sense are monitoring via participating in different types of events, trade journals, and the 

executives’ own contact networks. A question of protecting the firm’s immaterial assets is 

considered problematic because, for example, competitors and larger or stronger partners in joint 

technology projects often aim at assuming ideas and technologies developed in the firm. However, 

patenting and other formal means are not seen as very relevant measures. 

 
It is worth noticing that among the firms of the group, there are also distinctive 
organizational models represented, i.e. a more virtual type of R&D unit, and a 
new business venture operating within a large established group. Thus, it seems 
that often considerable product innovations go hand in hand with other, process-
related and organizational, innovations: for example, within a well established, 
large international group with rather mature products, a product innovation 
having the potential to open new businesses may be difficult to develop and 
commercialize. This may be due to traditional company culture, different 
orientation, and internal competition for human and financial resources. 

For all of the firms within the group, belonging to this group seems to be 
arguable. Yet, although there are only nine firms, they seem to pose some 
challenges for established theorization within the SI approach to what constitutes 
an innovation. 

 
� � 7� 7� 7�
 

1�� �� &� !�"�� ��� ��� �� indeed introduced smaller improvements in their 
products than Major product innovators. In comparison to Major product 
innovators, these firms also mostly represent more mature and traditional 
industries. Nevertheless, their new products are without doubt significant for 
their competitiveness. They often launched new products due to competitive 
pressures and as a response to competitors’ product announcements, thus 
representing significant innovations only to the firms themselves. 

Thus, product innovations were launched within the group, but they were to a 
great extent changes and improvements based on existing knowledge and 
competencies the firms already mostly possess. In a continuum from incremental 
to radical, these firms introduced innovations representing the incremental end of 
the continuum – i.e. minor changes in their products compared to the firms in the 
group of Major product innovators.  

Out of nine firms in the group, there are five (MI5, 6, 7, 8, 9) that introduced 
new products that expanded their existing product range, but that were mostly 
based on mature technology already familiar to them. This may have demanded 
some new knowledge concerning, for example, a specific application or a 
customer group. In three of these cases, aesthetic design capabilities were also 
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called for. Two firms (MI1, 2) introduced product innovations in which a 
considerable R&D input was also called for, and the products continuously need 
customization. One firm (MI3) had recognized certain market niches for which it 
developed new products which, however, did not require any remarkable new 
competencies but could be carried out on the basis of existing machinery and 
skills of the personnel. In one firm (MI4), information and communication 
technologies played a key role when the firm switched from analogical devices 
to digital ones, although mostly technologies needed were developed outside the 
firm and the firm’s role was to develop its own applications and to train its 
personnel to be able to carry out these changes.  

“As such, our products are quite simple. (…) We do not actually need that much 
help for designing a new product – we have been dealing with sheet metal for so 
long.. (…) This is to a great extent a domestic industry or an industry with quite 
limited geographical area anyway. The only ones whom I could imagine would 
begin to produce and export these to Finland – at half-price of what we are able 
to – are the Chinese.” (MI3) 

“In 1980s, it was analogical technology (…) and they have become this kind of 
integrated computer-based systems, which means that their programming is 
being done here. And our work has changed from previous installing of 
components into a situation in which we are programming with PC… (…) This 
has gone forward little by little in the sense that the technology has progressed 
and it has caused other changes. (…) We do some [product development] and 
we should do more so that we could get more out of it, but it’s, of course, 
something you should find more time for. But there is always too little time; 
when we are having a meeting, we end up with fine plans that now we will do 
this and that. Afterwards week after week we are always too busy and there’s… 
we definitely should come to a halt with that job.” (MI4) 

“Actually a subcontractor should deliver to that [a certain customer’s process] a 
product as complete as possible. We discerned already then [at the beginning of 
the firm’s business] that we have to invest in machining and by that to become 
not a phase-subcontractor but a producer of finished products as far as possible. 
(…) We have to aim at maintaining this [technological lead compared to an 
other, rival production method], it isn’t big, and neither do these partnership 
contracts matter if there were a certain product possibly to be purchased 
continuously at a lower price… (…) And that’s why we have to be able to 
transform ourselves in this matter, too… we have to search for those means 
which can be used to raise up productivity, both productivity and also, of course, 
quality.” (MI5) 

 
��&���� $ �� ��� ���� � vary within the group, but they nevertheless are at a 
lower level than in the group of Major product innovators. Three of the firms 
spent between two and five per cent of their turnover on R&D annually, whereas 
three spent less than two per cent and two had no formal R&D expenditures at 
all. Concerning the firms’ personnel and their skills, most of the firms (6) spent 
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less than 0.3 per cent of their turnover on personnel training annually, and in 
only four cases more than half of the personnel participated in training activities 
annually. In seven of the firms, less than 10 per cent of the personnel had a HEI 
degree. 

Domestic markets dominated within the group, but there are three firms 
(MI1, 2, 8) that competed considerably also on foreign markets with their 
products – especially one (MI8) had managed to create an international niche 
market for its products. Three other firms (MI6, 7, 9) also had some exports. Yet, 
for some of these firms, a clear strategy and positioning of themselves in the 
market seemed to be missing, as the following citation shows. 

On marketing (or the lack of it): “…I don’t know if we’d made some attempts 
[to export] for example to Scandinavia soon. Every now and then there are 
enquiries from neighbouring countries, mostly from the nearest, and some 
orders, too, so that certain kind of need there must be when they order from us. I 
don’t know where they have dug us up from, but from somewhere I guess, 
probably from our website or some other place.” (MI3)  

 
For almost all of these firms, increasingly international competition was a sound 
driver of innovativeness. At the same time, Finland had also changed as a home 
market. These aspects are clearly articulated in the following citation. 

“When we think of it, home markets account for a terribly large share [of overall 
sales], and then when we think what is going on there, it is that these chains are 
increasingly taking over, whereas small shops are dying – that’s why we should 
find new ground when thinking of the future. (…) …Ten years back, let’s say, 
we were in such a strong leading position that, say, in domestic sales, the five 
followers had maybe one fifth of our turnover. Thus, there weren’t many 
domestic competitors, it was more competition against imports (…) but we had a 
sovereign 80 to 90 per cent share of this trade. Nowadays our total market share 
is about 60 per cent, but now we cannot say that our only competitor is imports. 
(…) Let’s say from 1994, actually, that the development began that these small 
family businesses emerged, which then – which is a remarkable outcome in this 
industry, because that product design has a real significance – by low costs, 
copying our models launched at markets, got quite big a share of markets. (…) 
So now, we have to compete very harshly on markets. (…) Consumer habits 
have changed, meaning that people here and there want to buy a good-looking 
trendy product, and it’s not expected to last for ten years. Its life cycle is 
considerably shorter than ten years ago. (…) But out of our competitive means, 
product development is the most important. We have to be able… to have a nose 
for trends and becoming winds before the others, to create products that stand 
out of the rest. Another factor, actually only in relation to these importers from 
China, for example, is that our production should have such a clout that we 
could deliver to a merchant in less time than that six or seven weeks which it 
lasts ordered from China.” (MI9) 
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In this and also in several other groups, increased international competition 
compelled or led firms to find new competitive advantages. These include, for 
example, focusing on more narrow niches and/or specializing in areas in which 
the geographical proximity of their large customers was of importance due to a 
need for intense face-to-face contacts often needed in tailored products and 
subcontracting. 

“There is just with these special products an advantage that customers and a 
producer communicate. If we were talking about Finland, the Finnish markets, 
we’d naturally talk in the same language, too. Then there are no language 
problems, and another thing is the rate of activity and deliveries, too, which also 
has an impact, it brings in additional advantage to these tailored products. (…) 
So there isn’t… in the Baltic countries, for example, it takes time, it takes some 
ten to fifteen years for sure before there is this kind of well-functioning firm. 
(…) [Core competence] we certainly have here inside the house in production, 
and also in this network. (…) I would say that we are not that terribly good as 
salesmen and marketers, that isn’t our stronghold, but instead, manufacturing, 
purchasing and alike are.” (MI7) 

 
What is interesting is that six of the firms operated on industrial markets 
(refinement of raw materials, production of components or subcontracting) and 
two on final consumer markets (MI6, 9). Three of the firms represent textile and 
clothing industries. Only one of the firms represents the KIBS sector. By their 
technological trajectories, four firms can clearly be classified as supplier-
dominated (MI3, 5, 7, 9), and two–three as scale-intensive (MI2, and to some 
extent MI6, 8). One can be classified as a science-based firm (MI1), and one as 
KIBS/specialized supplier (MI4). 

In some cases at least, launching a product innovation was clearly an answer 
to tightened price competition (MI2, 3, 7, 9). In some cases, management had 
been able to identify an emerging opportunity and to respond to that (MI4, MI8). 
These two and a few others had been successful and showed an annual increase 
of 10 or more per cent in their turnover and personnel. Otherwise, firms’ had 
been rather stagnant with two firms even having experienced a decrease in their 
turnover during the years observed. Thus it seems that the competitiveness of the 
firms varies considerably within the group. 

The group of Minor product innovators is characterized by the small size of 
firms in it: six are SMEs and three micro-firms. Six are single-plant, 
entrepreneur-led firms. The firms were mostly located in the two largest city-
regions, with the one exception (MI7) located in a rural area. In the following, 
another two examples of firms in the group of Minor product innovators, MI3 
and MI9, are presented. Both are small firms, although there are also quite large 
firms within the group. 

 

Until recently, !�=������������ �	������	��	����������������
���	� ��� (painting shop and 

sheet metalwork), but it has carried out product upgrading by introducing �
�	�����	�����	� ���. 
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These are mainly based on existing competences as they are based on fabrication of sheet metal: 

key-banks, key-bar frames, safety cages for computers and alike. The initial ideas or suggestions 

for product development have usually come from customers, followed by the firm’s independent 

product development activities. In addition to customers, its sources of innovation information 

have been trade journals, advertisements, and trade fairs. The protection of its innovation against 

imitation is considered to be problematic because, as the entrepreneur perceives, new products 

can be rather easily copied by reverse engineering. One product is, however, protected with a 

utility model. 

 

!�<��������� ���� ����	������B�������������������. Recently there has been a shift in products 

towards new customer segments – from adults to youngsters and sportsmen – and an adoption of 

new materials (Goretex, Windstopper, etc.) related to these product groups; all in all, a 

considerable extension of a product range for the firm. MI9 has also made investments to expand 

its exports. In its processes, the firm aims to reduce delivery time and to increase flexibility and 

responsiveness.  

The entrepreneur explains that during these product development processes, sources and 

methods include gathering ideas from international trade fairs, trend exhibitions, trade journals, 

and export associations, but also excursions to observe ”street life” in global cities, and after 

analysing these, the firm’s own product development group begins to design new products. The 

entrepreneur considers the firm’s products to be easily imitated and formal protection irrelevant, 

but is of the opinion that aesthetic design is important. 
 

� � 7� 7� 7�
 

�4)-���!�&� "������� ��� ��, as the group’s name implies, did not introduce 
any significant new products to the markets, at least not during the observed last 
three-year period. This does not exclude improvements in products, but these 
were mere customization and other such modifications in existing products. 
Instead, the firms had invested in developing their processes in order to enhance 
productivity and quality or to introduce more environmentally friendly 
production processes, for example. 

“Today a large part of our turnover comes from basic upgrading of these old 
[product name] – upgrading of efficiency which means even up to 25–30 per 
cent bigger output. We carry out calculations and trials in our laboratory and 
change new components into rotor wheels and our customer really benefits from 
this renovation.” (RD1) 

“When we talk about this OEM business where we produce these tailored, 
customized products, it is not that innovative with the products. Of course, it is 
that in the long run, not to be late-comers in technology, but… (…) It is more 
like we have tried to build competitive advantage on a kind of innovativeness 
related to a way of doing things.” (RD6) 
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“At the moment we are putting up a quality system within the firm, in which we 
have aimed at thinking the aspects of both environmental quality and quality 
standardized for customers. These are the biggest changes related to procedural 
matters. (…) Certainly we are principally hosting these special cases for which 
solutions cannot be find [easily], and we have aimed at focusing here these 
research and development activities (…) which means that we are often 
approached by questions like ‘can we carry out this or that commission’, and 
often the answer can be found through trials or co-operation.” (RD2) 

 
Within the group, the firms are focused more on process innovations than on 
product innovations, although in many cases also product modifications and 
improvements take place (especially RD1, 5), enabled by specialized R&D units 
they had by definition. Despite all having R&D units, four spent less than five 
per cent of their turnover on R&D annually, which in these cases can mostly be 
explained by a large turnover, of which for example three per cent is a fair 
enough sum to maintain a considerable R&D unit. It is noteworthy, however, 
that also the firms’ training budgets were on average relatively small, with only 
two investing in personnel training more than one per cent of their turnover 
annually and others falling behind, although close to, this one per cent.  

R&D activities are well established in these firms. There are formal units and 
also long-term routines and procedures for these activities within the firms. 

“That [R&D activities] can be split into three areas, actually. One that is very 
important for us is process development, a process to produce that CMC – to 
increase its efficiency. We have here this fairly good pilot laboratory with trial 
facilities which essentially serves for that end. Then another big area is to 
investigate these applications, for example paper coating or oil drilling. We have 
a very robust customer service – meaning that we know a lot about paper 
coating, for example, and it happens a lot that when our product advisor visits 
our customers they really listen to him. So that’s the way to get inside. After all, 
it’s surprisingly unknown material also within those customer circles. Certainly 
we have to tell them how to use it. Then a third important area is just to develop 
entirely new products. Although it’s in principle always CMC, but there are very 
many variations of it. There are different product qualities for all of these, and 
there is something like half a dozen registered product names. (…) Process 
conditions vary –temperatures, times and other things – providing us with all of 
these different features.” (RD5) 

“…(I)n a process, at its beginning there is this project evaluation. At first, [it is 
asked] whether this [new type of component requested by a customer] is right 
and relevant, if it fits our field of competence, this technological area we are 
working on. This is the first elimination, done in our marketing by sales 
engineers. If it is agreed that this project is otherwise suitable, then there will be 
an inspection with product development, and if it is big [project] then also the 
managing director or even the board is involved, if big investments are needed. 
So, this is the evaluation and when we are operating on this telecommunications 
– and alike – area, these are the customer’s new projects; this is the customer’s 
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product development which we are involved in. Then a product development 
contract is signed and a time scale which meets the customer’s needs and it 
proceeds accordingly – there are these contract inspections. Very often attached 
are also confidentiality clauses.” (RD6) 

 
Due to rather mature products, constant efforts were being made in order to 
lower the costs and time per one unit produced, at the same time maintaining or 
increasing product quality. This calls for continuous R&D, but these firms had 
also put into practice other means for this end, including increased outsourcing 
and investments in advanced machinery. To achieve increased effectiveness of 
production processes, the firms also aimed at benefiting from inter-
organizational networks, by increasing their co-operation with their key 
customers, and from intra-organizational networks, by different types of team-
building practices within their internal organizations. These are further supported 
by the adoption of information and communication technologies in the form of 
information systems, CAD applications and alike. By their technological 
trajectories, four are clearly specialized supplier firms, one belongs to a science-
based trajectory and one is an engineering KIBS. 

Firms within the group of R&D-based innovators are mostly exporters: only 
one had a share of less than 10 per cent of its sales coming from foreign markets. 
Two firms had a considerable role in their respective industries internationally. 
R&D-based process innovators are firms operating on industrial markets, three 
produce intermediate products, components or subcontracting (RD2, 5, 6), two 
produce machinery and production equipment (RD1, 3), and one is specialized in 
technical services and expertise (RD4). By industries, three of the firms belong 
to metal industries (KIBS firm partly as well), one to electronics industry and 
one to chemical industry.  

Among the firms in the interview sample (as well as in the postal survey 
sample), these firms are generally bigger than the others. Yet these six mostly 
represent medium-sized firms (50–249 employees). Three belong to a larger 
group, of which two are multinational. By their location, firms in the group split 
into two halves: three are located in Tampere city-region, whereas the other three 
are located in Jyväskylä Region outside the major city-region, two in industrial 
towns and one in the rural area. As an example of the firms within the group of 
R&D-based process innovators, RD5 seems to combine well most of the typical 
elements. 
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The firm’s R&D activities are divided into three directions: a) a pilot production line to develop 

production process (40% of R&D costs), b) research on and analysis of product applications 

(40%), and c) development of new products/product variants (20%). The firm combines attributes 

of a scale-intensive production plant and a R&D-intensive firm. Carboxymethyl cellulose as an 

innovation dates back to the 1940s, after which numerous variants have been studied and 

developed. 
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As key sources of innovation information, the executive conceives that the firm’s own R&D 

has a major role. Also sales offices and customers have a role to play. Concerning means of 

appropriation, special properties are created within production processes which cannot be imitated 

by competitors, and therefore it is important to safeguard process secrecy. Patenting is not very 

important. 
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�/&������)-���!� &� "���� ��� ��� ��� have many things in common: they are 
small, closely co-operating with their customers at least on a short-term project 
basis, consisting of a group of educated and experienced professionals, and both 
firm executives considered it crucial to their success to recruit, maintain and 
develop expertise. Their innovation activities are related to these aims, and to 
further enhance the productivity of their service businesses. 

With only two firms in it, the group nevertheless has a quite clear profile: 
both are small and produce knowledge-intensive business services, and their 
innovation activities are mostly �����������. The firms are focused on 
modifications of existing services and on developing means to manage and 
produce these services in a more efficient way, at the same time attempting to 
motivate and to give space for personnel to expand their expertise continuously, 
as this is seen as a key to business success. In process development, the firms’ 
then current activities were focused on production management and quality 
assurance especially due to a fast growth of one firm and its production volume 
(EXP1), and on continuous personnel training and project management in the 
other (EXP2). 

Thus, the firms’ services as such were fairly stabile: one engineered 
embedded software for its customers (nevertheless demanding efforts to maintain 
the expertise of software program platforms and every project having some 
unique characteristics etc.), and the other designed industrial production facilities 
and premises. It is of significance here that the applications for the firms’ 
customers were new – they were sometimes (especially with EXP1) innovations 
made for the customers. 

“…we don’t have product activities at all (…) We are, we carry out software 
services – like tailor-made, according to the customer’s order. (…) …from our 
viewpoint, it is clear that software production is lately outsourced to a great 
extent. (…) …Product development, or a product-based firm, well… it is a bit 
like you first carry out development projects, and during that phase you don’t 
have any incomes. You have to invest hugely. And then you sit there with your 
hands clasped to see what will happen. Whereas here, in principle, when we sell 
services we get income all the time. (…) …Our customer usually has a certain 
need and an idea of what that system should be capable of doing, and then we 
will take care of that side related to software technologies.” (EXP1) 
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“Recruiting is the trickiest operation, even if you were a professional. (…) 
…you keep them [personnel] satisfied.” (EXP2) 

 
For both firms, customers were the key source of information for service 
development. Long-term customer relations were also seen to be crucial in 
protecting own intellectual capital. Yet, also confidentiality clauses and other 
means of keeping secrecy could be practiced for this purpose (EXP1).  

It is important to note here that there is a fairly similar type of firms in the 
other groups (e.g. MA1, MA7, MA9, RD5, S7), the difference being here their 
innovative outcomes: firms within the group of Major product innovators were 
been active in launching their own products and services demanding 
considerable expansion of their knowledge-base and obviously comprising 
bigger risks. The two firms in this group, instead, mostly kept their services quite 
the same over time, in spite of always changing customer requirements and 
applications. 

The firms are expert organizations by the educational structure of their 
personnel: a great majority in both has a HEI degree. Both are also small 
organizations with a single location (although later EXP1 is known to have 
opened new offices in different locations). The two firms were strongly based on 
their own region (Tampere) with approximately 30 per cent (EXP2) to 50 per 
cent share of the sales, although both also had some exports (5–10 per cent). 
Both had grown rapidly in the period 1996–98; their turnover and personnel had 
increased by more than 10 per cent annually. A sound example of these 
Expertise-based process innovator firms is EXP1. 

 
�C%8�������	����������������������$���������, mainly applying existing software technologies 

as part of customers’ products. Its main customer industries are mobile machinery, factory 

automation, and telecommunications. Instead of technology or marketing, among its recent 

challenges due to rapid growth have been to organize production and to develop a suitable quality 

system for it. The personnel have mostly a Master’s level university degree in computer science or 

in a related field. The firm has decided to train its personnel internally. 

As sources of innovation information, the managing director considers especially customers, 

but he also keeps up personal contacts with some other executives and entrepreneurs of other 

software firms. Other sources of information include Tekes and the local universities. Competitors 

are monitored mainly by information from recruitment ads in media, but this is considered to be 

conducted in a very active manner. According to the firm’s company policy, it strives to stay as 

independent as possible. To gain from its investments in intellectual capital, the firm considers it 

focal to safeguard secrecy in customer projects together with confidentiality clauses. 
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Although titled as 
�%��� $����, a residual category of the less-innovative and 
non-innovative, many of these firms nevertheless were active in carrying out 
gradual improvements in their products and processes. A few come close to the 
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criteria of especially the Minor product innovator group, although they did not 
invest considerably or carry out such changes that could have been assessed as 
innovations, not even to the firm, as the firms were mostly able to carry out the 
small changes without acquiring any new competences. It is noteworthy that 
many of these firms were subcontractors to large firms, being often in a position 
in which they had no possibility or perceived need for large changes in products 
or processes. 

Within the group, innovations did not occur in the period 1996–98, although 
many firms carried out step-by-step changes in their products and processes 
which may best be characterized as learning-by-doing processes. Some firms 
were fairly active in carrying out small improvements over a wide range of 
production functions (especially O2, 3, 8). Overall these nine firms did not have 
any significant formal investments in innovation (R&D and personnel training 
expenditures as proxies).  

“Yep, work methods are being developed all the time, and then also possibilities 
– what you can do with those machines. (…) Let’s say so that (…) the nature of 
our business is to keep a fairly low profile, so that we won’t enthuse our last 
pennies over some product to be developed, if it wasn’t to succeed after all.” 
(O4) 

 
It can be considered quite indicative that, within the group, the issue of 
protecting intellectual capital was not given a high priority or it was considered 
that products could to be easily imitated and that there were no relevant means to 
prevent this. Process secrecy was important to many firms. There are two kinds 
of firms: those that did not perceive a need for drastic changes in their products 
or processes, and that perceived their markets as fairly stabile, or those that 
considered it impossible to introduce any innovations to the market without their 
competitors imitating if product or process turned out successful. 

“There certainly aren’t any big development targets anymore for this concept – it 
has been many times agreed on that ‘shovel works’ has been done; now it’s time 
for ‘spoon works’ so that it’s a kind of small-scale of course. We are now in a 
pretty nice shape, we are competitive and our quality is alright and our 
customers are happy.” (O1) 

 
It is interesting to note that in almost every firm, nevertheless, some activities 
were going on to develop at least some of their processes. Yet, often these 
development activities were characteristically done in addition or as a part of 
everyday work and thus cannot be seen or accounted easily as something special. 
In SMEs, at least, these activities were not budgeted as separate activities and 
cannot therefore be measured easily. Overall, it seems that a certain change, as 
mentioned before, was considered to be part of the normal course of work – 
business as usual. This throws a challenge for comparisons between national 
innovation systems: how can we compare average firms and their everyday 
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working life, as, after all, these as a large mass determine to a great deal the 
nation’s employment and even competitiveness? 

“Our strength is to manage this whole delivery process, meaning that we are able 
to deliver the right kind of supplies in the right time and in the right batch size, 
for these relatively demanding industrial customers, automotive factories and 
alike. (…) We have built a suitable process, adopted a quality system, and 
certified that; we have learned our customers’ requirements – how they come up 
with their forecasts, how their orders come or the so-called home calls based on 
that forecast, how they are supposed to be charged.” (O8) 

“…probably during the next year we will get a fairly wide package… what could 
it be called now? Well, software covering the whole firm’s activities, including 
those project follow-ups, customer registers, and you can enter data on working 
hours directly into that software which then breaks down these as projects, and 
you can then chart how everything is going on, in more real-time.” (O7) 

 
One of the most significant differences between Other firms and the other groups 
seems to be that in the former, certain randomness could be seen in many firms’ 
development activities – this can also be called “ad hoc” development: fires were 
put out as they appeared, instead of following a plan, which, given the harsh 
competition and narrow profit margins, is often understandable. 

“The ADP system… we had here one little MacIntosh when I entered [the firm 
as a managing director], which was used for banking transactions and invoicing. 
And that it was a Mac – a totally inappropriate device for this environment, a 
system of the printing industry – was because the owner knew this salesman 
selling Macs, who was his pal, and who happens to be that guy who now sits 
over there and works for us. He sold them, and when I came and began to need 
systems for production management and load monitoring, I had to programme 
them myself for this Mac, because there wasn’t at the time any money to buy 
any programmes or devices from the outside.” (O9) 

 
Other firms represent almost exclusively traditional industrial sectors like metal, 
wood, textiles and clothing, and the share of subcontractors or component 
producers is considerable. By their technological trajectories, the firms are most 
often supplier-dominated (O2, 4, 5, 8, 9). For these, machinery often provides 
these firms with a relatively long-term source of competitiveness once the 
investments have been made. They may also provide a certain entry barrier, at 
least for a certain scale of production, as the following citation shows. 

“[Recently established competitors] face a problem that machinery is rather 
expensive, ranging from half a million to one million [FIM, old currency]. Most 
of the start-ups purchase one machine, which can get two, four or six units done 
at one time, which means that (…) when there is a larger order and volumes, 
they run out of resources. (…) We can take, for example, those two [type of 
machines] and get 48 ready in the same time they get six. (…) Machinery, 
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reliability of delivery [have been the firm’s competitive advantages], which have 
been for customers… I mean that since we have been operating for 15 years, we 
have had very many similar [occasions], especially during the peak periods, ‘tell 
me now the time when we get the goods, because we have got it always, as you 
have said’.” (O4) 

 
One of the firms is management KIBS (O7), which is maybe close to belonging 
to the group of Expertise-based process innovators but not quite fulfilling the 
criteria. Nevertheless, many of the firms had highly specialized products (like 
O2, 3, 4, 6, 9) and/or they had selected very narrow market niches (O3, 6, 8, 9). 
Somewhat surprisingly, the share of exports is fairly big in many Other firms 
(O2, 3, 8 around 50% or more), indicating that these firms had once managed to 
develop successful products and marketing channels for these and had been able 
to maintain them in competition. 

Mainly Other firms interviewed were small and in a single location. The most 
important exceptions from this rule were a medium-sized production unit of a 
large forest industry group (O1) and a business unit producing fabricated metal 
products with several branches (O3). Within the group, the share of firms located 
outside the largest city-regions is remarkable, five out of nine firms. Two of 
these were located in rural areas. However, there were four firms located in 
Tampere city-region as well. An example of this rather heterogeneous group of 
Other firms is O5. 

 
@?� ��� �� � �	������	�� ��� ����
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perceives that there have been only very small changes in the firm’s activities in recent years and 

that in these changes the focus has been on improving the production routines and equipment. 

These improvements have been usually carried out as a part of daily routine operations. Now a 

planning process for a new powder coating line has just begun. As often, also here an equipment 

supplier is a central source of external information. Other sources of information include a 

horizontal partner (powder coating firm), but also a trade association, international trade journals, 

trade fairs, and the Internet are monitored. The firm aims at safeguarding its process secrecy. Also 

a new powder coating line will be assembled by the firms’ own personnel to avoid leakages of 

relevant information to competitors. 
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5.4. Firms’ innovation networks and their spatial 
dimension 

In the following, the main lines of firms’ innovation network configurations are 
presented on the basis of the interview data analysis. The basic analysis, 
however, is presented in Appendix IV because of its length. In the interview data 
analysis, the focus is to study each firm’s external vertical and horizontal 
relationships and to locate the firms within their respective innovation 
environments. Thus, the main interest lies in finding out first which actors are 
important for the firms in their innovation-related activities and, second, the 
nature of their relationships with these actors and, third, where the most 
important partners in innovation activities are located. In addition, it is analysed 
how the executives perceived their overall innovation environment and 
especially their regional environment as an innovation environment (the last 
being in Section 5.5.).  

After that, from the analysis of 35 firms in the five categories presented, it is 
then summarized and discussed how the innovation networks are shaped 
geographically (at the three analytic levels used) and also how significant they 
are for different type of firms. It is hoped that this analysis will bring forward 
certain distinctive patterns which can be explained by the firms’ other 
characteristics like market position and strategy, organization, technology, and 
location. After this section, the outcomes of the postal survey analyses from 
Chapter 4 are put in line with the outcomes of the following analyses and then 
compared and discussed together. This is done in terms of triangulation to find 
out whether the outcomes go along well and help to understand each other, or 
whether it is possible to find some inconsistencies which would call for a more 
in-depth empirical study on the subject.  

=�.���	M�������	���"���		

Many industries are traditionally characterized by relatively long-term relations 
between customers and suppliers. However, concerning vertical networking, 
almost all firms interviewed perceived that in recent years they have been 
increasingly aiming towards closer relationships with selected customers and/or 
suppliers. This is not entirely and directly connected to innovation activities, but 
there are other motivations to that as well, including a wish to safeguard the time 
and quality of deliveries with suppliers and to tie important customers with 
strong bonds to block out competitors, for example. Nevertheless, mutual 
learning and constant flow of information are among the most important motives 
to create closer relationships, followed by more explicit and formal joint 
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innovation activities such as mutual R&D projects or united efforts to break 
through on a new market.  

Among the firms interviewed, a common tendency to aim at more in-depth 
relationships with key customers in particular was easily recognized. As the 
following example of MA1 shows, some of the knowledge-intensive business 
services firms especially base their business models on close customer relations. 

“Those are all [large key customers mentioned by name], can be said, almost, 
well… not exactly all have been eight years with us, but more than five anyway 
– very long relationships. Our policy is just that: when we get access to a 
customer, we agree on a kind of strategic partnership with that customer and 
maintain them or their systems for years… (…) and when we deliver a system, a 
customer demands already at the stage of contract agreement that it should be at 
least for five years, they put also themselves on tether for five years, right from 
the start. (…) A customer certainly is as important for us as our own staff – 
when we are carrying out these projects there are as many people from the 
customer and sometimes even more than from us to specify, not doing a 
programme code, but it means that… it is definitely a co-operation project. We 
do not do anything on our own, and we could not do anything without a 
customer. (…) We are really a critical partner for key customers. As a brief 
example I can say, let’s name [a large Finnish ICT group] that although we are a 
small software house of 30 employees, but every invoice coming from [a firm’s 
name] business, has in some phase passed our system, or it is actually done 
using our system. (…) If our job fails, then that firm’s business fails, you can 
say. And this is where we intend to push us, so that when we are with them, they 
cannot get rid of us very easily, but nevertheless, we have to show that we are 
worthy of the trust.” (MA1) 

 
This citation shows how the borders between a customer and a supplier may 
become more permeable due to increased outsourcing of business functions. At 
the same time, it also shows that the traditional idea of how interaction between a 
customer and a supplier is constituted is evidently becoming more blurred. Yet 
the citation does not tell us about the actual mutual innovation processes that 
much: it is clear that they take place in that context, but they are difficult to 
outline due to their day-to-day incremental characteristics. It is also difficult to 
judge the level of innovation when solutions provided by the firm MA1 and alike 
are directly parts of customers’ processes, applied to customers’ specific context. 

Although in this study each single firm’s network relations have been 
explored and a firm used as a level of analysis – instead of an actual innovation 
network – it became quite evident that among the firms, there are not many 
larger constellations of innovation networks as explicit relations of a number of 
firms and other actors working together with the purpose of producing one single 
innovation. Nevertheless, there are a few examples of this, as the following 
citation presents. 



 
182 

 
 
 

“We have, for example, co-operated in product development with one of our 
customers in a way that there have been also engineers from [name of the other 
business unit], us and then this customer, and this customer’s customer and we 
have delivered material for a supplier involved in this co-operation, too. There 
have been four different layers involved, enabling planners of the machinery to 
get a direct message from the final customer’s designer saying what he wants, 
which have made possible for the planners to think whether or not they can 
design machinery to fulfil that need, or to give a message back to the designer 
that this cannot be done in the way now designed. (…) This is real life, this is 
how we have done it, and this is where the world is going to, if we think this 
kind of networking and co-operation – that a whole chain sits around the same 
table and knows each other’s needs and expectations.” (MI2) 

 
For many SMEs in more mature industries, and especially for those operating as 
subcontractors or suppliers for large firms, a shift in strategic thinking towards 
partnerships between the focal firm and its key suppliers has been advantageous. 
These relations have in many cases increasingly facilitated learning processes in 
order to enhance the productivity and quality of the suppliers, widening the 
suppliers’ competences and further enabling them to compete even if they had 
lost their original key customer eventually. The entrepreneur of a supplier firm 
(MI5) describes this shift as follows.  

“[Interviewee talks about large key engineering firms located in the 
neighbourhood:] (T)his entity needs quite a large amount of subcontracting, and 
earlier this subcontracting has been the kind that every [large] factory has had, of 
course, all requisites for producing these themselves, and when there were (…) 
peaks in demand, they were levelled by purchasing subcontracting from all over 
the country. This was all very difficult for these subcontractors, because when 
they [large producers] have a possibility to produce themselves [all that was 
needed], it caused that small subcontractors were empty [i.e. without orders]. 
During the years, there has been progress so that now we are talking about these 
partnership activities, and there are these very long-term relations. Well, in any 
case there has been a situation here in the Jyväskylä sub-region that most of 
these subcontracting jobs have been drained away to the south and 
subcontractors here are to a large extent actually only somewhat more developed 
than garage workshops. When they tried to grow to a certain size, there was no 
willingness or dare or power to invest so that they could have made it from a 
small firm to a medium-sized firm instead of continuously going towards smaller 
size. Then, the City of Jyväskylä, and the municipalities of Jyväskylä, Laukaa 
and Muurame, which own a company called Jykes Ltd., developed this plan that 
here in the neighbourhood of the engine of Central Finland’s metal works could 
locate these entrepreneurs who would serve this engine firm and a whole bunch 
of other firms and, of course, a wider Central Finland, too (…), the kind of firms 
which would have mutual synergies so that those could be jointly delivering 
larger entities. It’s a goal in the paper machine factory, too, that these SMEs 
possibly could deliver combinations directly to an assembly plant. (…) This is 
the goal which we are yet, of course, very far from. Now, however, (…) we can 
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see this first building which we are now sitting in, and this building was 
ceremonially opened last week…” (MI5) 

 
Similar views are outlined also by an executive of a large customer firm (MA6) 
in the following citation (this is not MI5’s customer, though). Naturally these 
change processes towards more integrated, closer relations do not always take 
place without conflicting interests, and there are many firms dropping out during 
these processes of systematization of supplier networks. Nevertheless, in 
addition to the cost-efficiency ratio and quality aspects, it is essentially a 
capability to innovate to some extent at least that matters when large customer 
firms make their decisions concerning the suppliers they select as their first 
round suppliers. 

“We have been quite radical in this sense [with a number of suppliers] – three 
years ago there were 600 suppliers, covering commercial standard materials and 
component suppliers, and subcontractors using our blueprints and the ones who 
design themselves and deliver components. There were 600 of those and now we 
are down to 200, going towards 160, 150 very soon, during this year, maybe at 
the beginning of the next year. (…) We began by acknowledging that we do not 
have resources, no capability to develop these activities smartly with 600 
suppliers, but let’s increase their repertoire a bit to get a bit closer co-operation. 
(…) It went nicely – we were able to choose the majority, not exactly all, of 
those already earlier supplying to us and only a fragment were new. Those 
suppliers were able to create networks so that 400 firms did not completely lose 
our work load, and that those competences were not lost. (…) It has also meant 
that these suppliers carry out by themselves to some extent product development 
and design, so that we increasingly purchase such supplies which are specified in 
a product development process together with us, with requirements such as 
having this or that output, or weight, or by some other dimensions. (…) One 
threshold for key suppliers here has been this design and product development, 
and the other threshold – actually even more demanding for them – has been that 
those suppliers have had to purchase their own materials now. (…) We have 
helped in that as much as possible (…) by telling them where those channels can 
be found, and we have negotiated big contracts (…) so that a kind of ‘big 
brother’ role we have had and it remains. (…) We have our own team going 
around doing that job, a couple of people, helping the suppliers in a continuous 
development. (…) What we have been willing to tell, or to mutually understand 
is that if [a supplier] developed with us, or that we would develop with a 
supplier, it follows that the job and the good news can be duplicated in other 
contexts, too. Nothing is wasted even if a game with us broke off one day, 
because it comes with increased skills and know-how which then can be 
exploited somewhere else.” (MA6) 

 
The above citations point also to certain significance of geographical proximity, 
especially in the case of a supplier’s viewpoint: in many cases, large industrial 
customer firms prefer to have their key suppliers located nearby. This is 
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especially the case when there are certain critical stages of production which are 
outsourced and when the quality and time of delivery to the final customer pose 
a challenge, limiting the possibility to spend time transporting a semi-made 
component back and forth. This is sometimes the case also when a large 
industrial customer is willing to hand some R&D-related responsibilities over to 
its key supplier, for example. 

“Our suppliers are to a great extent located in this region [Tampere Region], 
because we achieve a logistic advance by being able to move stuff rapidly and at 
a low cost from one place to another. And the best supplier that we use most 
often is 200 meters away from here, and that we have a lot of co-operation with, 
and we have even planned investments together to avoid overlapping by 
purchasing the same machinery, etc. (…) We are proceeding towards more 
intense co-operation with subcontractors as well as material suppliers, and with 
customers, too, having more long-term contracts, contracts that benefit both…” 
(MI2) 

 
On the other hand, it became evident that many business units belonging to the 
large groups operating in these regions used their regional suppliers often for less 
important phases of production or sourced less important components from them. 
This is because of many reasons, these being regional suppliers’ mostly small 
size and thus often limited capabilities for R&D, the location of the suppliers of 
the most specialized production inputs being outside the regions, and so forth. 
Although there are a large number of suppliers in, for example, metal industries, 
most of them were perceived as providing inputs which could also be sourced 
from other locations. So far, the overall costs of using regional suppliers were 
often seen arguable and thus these have time to develop their competences and to 
try to establish closer, more knowledge-intensive relations with the larger firms. 

Although labelled as “inter-firm” or “inter-organizational”, basically many of 
these relations are, after all, between a few persons in these organizations. That 
does not naturally imply that their durability would be a question of these 
personal relations, but these relations should be considered more like a trust-
building element, forming a basis on which interactions can be laid and started 
from.   

“If relevant customers, who traditionally trade with us, are put into a line you 
end up with about 30 names. But the same firm has several factories and there 
you have different persons to talk to. It could be said that if you are familiar with 
60 people then you are pretty familiar with our customers. (…) Now there are 
acquisitions going on among our customers and firms’ names sort of change, but 
nevertheless more or less the same people can still be found in them.” (RD1) 

 
Some of the firms had difficulties with suppliers because they were small  and 
thus not very important customers, which led to arms-length relations, although 
many of the firms would have desired closer relations. These relations, however, 
were not always directly linked to explicit innovation activities. 
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There are many firms that consider especially their suppliers of equipment 
and machinery to be of great importance. This is due to, for example, their role 
as generating embodied technological inputs for these firms – often enhancing 
the cost-efficiency ratio of production and thus productivity. 

“[Information on technological development and new competence development 
needs] comes from our main supplier, the one providing equipment – from that 
we get, of course, the basic information and training.” (MI4) 

“Certainly these suppliers, equipment suppliers especially, are the ones that 
maintain our level of understanding, they inform us by as many means as 
possible: by magazines, mails, trade fairs, etc.” (O1) 

“[New ideas for process development] certainly come from equipment suppliers 
in the sense that they offer all their new, own tricks and accessories and alike. 
Whether they then are usable, the best possible, that’s another question, and 
whether they are even necessary for us.” (O4) 

 
A concept of “core competence” was widely used to explain why a firm had 
focused its activities recently. For a smooth flow of information among firms 
sourcing certain expertise from outside their own organizations, close relations 
are needed, which was often pointed out in the interviews, as the next citation 
shows. 

“There are so many software technologies in this field that it’s not worth trying 
to learn them all, and for certain technologies we have partners capable of 
producing exactly a certain demanding technical area that we won’t fuss there at 
all. And our sales with customers are carried out so that we take the whole 
responsibility for those subcontractors and for a customer, those subcontractors 
are seen as our workers, this has been a policy. (…) This software business is so 
large an area that here everybody has to focus on what they are best at, and to 
catch some pals to go with on those fields of specialization that are needed.” 
(MA1) 

 
Not all firms have adopted a strategy of building close network-type relations to 
innovate. For some firms, for example, secrecy of production processes or 
intimate knowledge of customer needs are considered so important that they 
prefer to keep them in-house, thus reducing their possibilities to network. There 
clearly is sometimes a trade-off between externally needed complementary 
competences and this perceived risk of knowledge spillovers.  

“From our part, if we are thinking of risks – if we were to expand a lot or to use 
suppliers or others in product development, then there is always a risk of this 
knowledge to leak out – because there are so few of these producers. (…) It is, 
of course, the first risk which leads naturally to a situation in which as much as 
possible is done inside the house, not in co-operation with outsiders that much. 
Another thing is that it is fairly difficult to find experts in this field in Finland, 
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because we are the only producer in Northern Europe, and thus it is quite 
difficult to find anybody from here – possible support or help has to be sought 
after from some place further away.” (MI8) 

 
Eventually a firm may also enter into a situation in which a close relationship is 
not needed anymore – due to, for example, the firm’s increased resources or 
decreased needs for external competences. Therefore, there is no reason to 
assume that firms tend to linearly build and maintain long-term co-operative 
relations; instead, a firm’s development in this sense may also progress from 
being dependent on external partners to becoming more independent.  

“We have sort of grown big enough so that we can get along with development 
by ourselves. But the Finnish paper industry, of course, has been qualitatively so 
progressive, which has naturally been of help for us. (…) But now we are so big 
that we can manage to do these paper coating studies and alike with our own 
resources – we don’t necessarily need so close contacts locally than before.” 
(RD5) 

 
The summary and analysis of firms’ vertical networks begins by first gathering 
together from the previous firm-by-firm analyses (in Appendix IV) which firms 
actually have such relations in their value-added chains that can be termed as 
long-term co-operative relations related to innovation activities – or in other 
words, innovation network relations. This is presented in Table 48, also showing 
on which geographical levels these take place, as this is an essential question in 
the study. In the following, relations characterized as either short-term co-
operation or long-term transactions are left aside, because they are either project-
type or loyal, but arms-length relationships, which are not accounted as actual 
innovation networks. However, project-type relationships are briefly dealt with 
later here. The tables are not intended to be used in a quantitative manner but to 
increase the transparency of the analysis. 

First noteworthy outcomes shown in Table 48 are that the groups in which 
firms most often have vertical long-term co-operative relations – innovation 
networks – are Major product innovators and R&D-based process innovators. 
Slightly fewer firms in the group of Minor product innovators have this kind of 
relations, and the group of Expertise-based process innovators have only two 
firms, of which one has these networks and the other has not. These differences 
between the groups could be expected to some extent, also compared to the 
findings from the survey analysis. Naturally we can compare the real substantial 
role of these networks in specific innovation processes only to some extent in 
this study due to the characteristics of the chosen methodological approach and 
the level of analysis. Neither can we take into account a number of strong ties 
these firms have, but the firm-by-firm analyses presented above reveal that a 
single firm or business unit cannot maintain a high number of intense, long-term 
relationships. 
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!�2	� product innovators (N=9)    

With customer  MA1, MA7 MA1, MA7 MA2, MA6 

With supplier MA1, MA2 MA1, MA2, MA4, MA5, 
MA6 

MA2, MA4, MA5 

!��	� product innovators (N=9)    

With customer MI1, MI5 MI1, MI2 MI1, MI2, MI8 

With supplier MI2 MI2 MI1, MI2, MI5 

034'���� process innovators 
(N=6) 

   

With customer RD3 RD1, RD3, RD4, RD6 RD1, RD3, RD4, 
RD6 

With supplier RD1, RD2, RD5 RD1, RD2, RD6 RD1, RD5 

���������'���� process 
innovators (N=2) 

   

With customer EXP1 EXP1 - 

With supplier - - - 

@���� firms (N=9)    

With customer O7 O4, O7 O8 

With supplier  O2, O7 O2 O2 

 
 

The second main outcome is that in each group there is a cumulation of firms 
with innovation networks	at different geographical levels and with two kinds of 
actors in vertical value chains. There are four firms (MA2, MI1, MI2, RD1) with 
distinctively manifold innovation networks including both key customers and 
suppliers and ranging from regional through national to international level. Are 
there any specific combining factors between these four? It is interesting that 
three out of four firms represent fairly mature industries as for their generic 
technological knowledge-base (MA2 as an exception to some extent), and only 
one firm represents what is called a science-based technological trajectory (MI1). 
Three out of four are in foreign ownership. This shows that these firms are not 
highly footloose firms, although the main focus of these relations is on the 
international level, at least as far as can be deduced from the findings at hand 
here. It is possible that these four firms essentially function as “pipelines” of 
international competences – for transferring skills and technologies from outside 
the regions to their regional customers and suppliers.  

The third main outcome in Table 48 is that the national and international 
levels are at least as often locations of key customers and suppliers as the 
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regional level is. Within R&D-based process innovators, regional key suppliers 
are as common as national ones. Among the groups, service firms tend to have 
mostly vertical innovation networks within the country and in their own region. 

 
Firms or business units with vertical innovation networks: 
 

MA1: software consultancy and supply; 20–249 employees; multiple locations 

MA2: manufacture of machinery and equipment; 1–19 employees; foreign ownership 

MA4: man. of radio, television and communication equipment; 250– employees; foreign ownership 

MA5: man. of fabricated metal products and R&D; 1–19 employees; multiple locations 

MA6: man. of machinery and equipment; 250– employees; foreign ownership 

MA7: accounting, bookkeeping and auditing; 1–19 employees 
 

MI1: man. of chemicals; 20–249 employees; foreign ownership 

MI2: man. of other non-metallic mineral prod.; 20–249 employees; multiple locations 

MI5: man. of fabricated metal prod.; 1–19 employees 

MI8: man. of footwear; 20–249 employees 
 

RD1: man. of machinery and equipment; 20–249 employees; foreign ownership 

RD2: man. of fabricated metal products; 1–19 employees; multiple locations 

RD3: man. of machinery and equipment; 20–249 employees 

RD4: architectural and engineering activities; 20–249 employees 

RD5: man. of chemicals; 20–249 employees; foreign ownership 

RD6: man. of radio, television and communication equipment; 20–249 employees 
 

EXP1: software consultancy and supply; 1–19 employees 
 

O2: man of textiles; 20–249 employees 

O4: man of textiles; 20–249 employees 

O7: advertising; 1–19 employees 

O8: man. of fabricated metal products; 20–249 employees 

 
Out of a total of nine firms in the group of 1�3 ��&� !�"����� ��� ��, two are 
strongly regionally based in their vertical innovation networks (MA1, MA7). 
Both of them are business service firms and have a large share of their customers 
located nearby, although they also make use of the possibilities of ICT in their 
services and service provision. Within the group, the main level of vertical 
innovation networks is national and more often between a firm and its supplier 
than its customer – in five out of nine firms, innovation networks exist between 
the firms and their suppliers located in other regions in Finland.  

Three out of four firms in the group of Major product innovators with vertical 
innovation networks on the international level are in foreign ownership (note: in 
the total original population for the survey, their share was only 6%, although 
their share was relatively large among the large firms and business units). Two 
of these are originally Finnish firms which still have their headquarters in the 
country. The fourth firm also belongs to a large internationalized group.  



 

 
189 

 
 
 

Within the group of 1�� �� &� !�"�� ��� ��� ��, a number of firms with 
vertical innovation networks are smaller than those in the group of Major 
product innovators; yet the firms with vertical innovation networks, with one 
exception (MI8), have very versatile networks with both customers and suppliers 
involved and at more than one geographical level.  

�����4)-���!�&� "������� ��� ��$���� have vertical innovation networks, 
and at all geographical levels, although predominantly at national and 
international levels. Particularly relations with customers on national and 
international levels are common; with suppliers the firms slightly more often 
have vertical innovation networks at regional or national levels. One of the 
significant viewpoints to note is that only one firm (RD3) and its key customers 
are located in the same region; otherwise the firms’ strong vertical innovation-
related links with their regions either do not exist or exist through their key 
suppliers, as in half of the cases within the group. 

Of the 
�%��� $����, one is especially well networked (O2) – the firm that 
was already earlier described with the sentence “this firm seem to be more 
innovative than most of the firms in this category” and was mentioned to fit 
fairly well in the group of Minor product innovators, but did not meet the 
criteria. This firm together with another firm (O7) has the only close learning-
related vertical relations of the group on the regional level. One firm (O8) 
maintains close learning-related vertical relations at the international level. 
Within the group, most of the firm executives perceived their products as being 
established with fairly low opportunities for new technological features and 
market niches (with the exception of O3). Therefore, if joint development with 
vertical partners were to occur, it would be targeted to small, incremental 
changes in processes. In most of the cases, though, these development actions 
were either possible to carry out mostly in-house or by purchasing certain 
solutions via rather short-term relations (new equipment, consultancy on a 
project basis, etc.). 

Let us analyse the firms with no vertical network-type relations in some 
detail to find out why they do not have any vertical network relations. MA3 does 
not need actual vertical innovation networks because it purchases technologically 
fairly simple components and its products are outcomes of artistic processes in 
which certain autonomy from customers is desired and the need for customers’ 
input is limited. In the case of MA8, the firm does need many partners to design 
and commercialize its product, but their role in most of the cases has to be 
limited and reduced to certain single aspects in order to maintain secrecy, 
although the product is also protected by patenting. MA9 does have fairly close 
relations with its several customers, but its executive described them to be 
mostly project-type relations. The firm sells mostly expertise instead of actual 
products, and it often trains its customers. However, its customer base is large 
but its co-operation with customers is not continuous. Close relations are not 
preferred with suppliers to prevent technological spillovers. 
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Firms or business units with no any vertical innovation networks: 
 

MA3: architectural and engineering activities; 1–19 

MA8: manufacture of pulp and paper / machinery and equipment; 20–249; multiple locations 

MA9: architectural and engineering activities; 1–19; foreign ownership 
 

MI3: manufacture of fabricated metal products; 1–19 

MI4: architectural and engineering activities; 1–19 

MI6: manufacture of food products and beverages; 20–249; multiple locations 

MI7: manufacture of textiles; 20–249 employees 

MI9: manufacture of wearing apparels; 20–249 employees 
 

EXP2: architectural and engineering activities; 1–19 
 

O1: manufacture of wood and wood products; 20–249; multiple locations 

O3: manufacture of fabricated metal products; 20–249; multiple locations 

O5: manufacture of fabricated metal products; 1–19 

O6: manufacture of footwear; 1–19 

O9: manufacture of fabricated metal products; 1–19 

 

It seems that there are roughly two categories of firms: in the first category, firms 
often belong to groups which may or may not be in foreign ownership – these 
firms are well integrated into international markets directly or indirectly via their 
other units or large international customers. In the second category, firms are 
often small and in one location; they serve regional or maybe national markets. 
The first category has vertical networks with their customers or suppliers, and at 
a regional, national or international level. The second category has somewhat 
more arms-length vertical relationships. Are there two cultures, the first category 
representing international business and the second some kind of “peripheral” 
business culture? It seems that to some extent such a division exists, but without 
clear-cut boundaries – there are many other determinants that also have an effect 
on networking tendency. For example, there are some firms with a strategy to 
maintain independence to prevent leakages of critical technological or business 
knowledge. 

Among many firms operating as subcontractors or suppliers of certain rather 
mature components, the situation is that their products or services are simply in 
no greater need of development and their inputs to developing their customers’ 
products are not considered by these customers to be necessary. Therefore, there 
is no need from the customers’ side to establish any closer relations with these 
suppliers. Many of these subcontractors or suppliers may still be in a subordinate 
position to their customers, and without any direct linkages of their own to larger 
markets or resources to develop considerably their products or competences. 
Such suppliers are at risk in situations in which often large international 
customers reconfigure their supplier networks and shift their subcontracting 
workload to low-cost countries, because they lack competences and culture to 
innovate. 
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With horizontal networks, as mentioned earlier, the threshold of what is 
considered to be a network relation is somewhat lower than that of vertical 
relations, due to the fact that horizontal relations are usually more intentionally 
created and maintained, and thus there have to be some common interests 
combining the ones that co-operate. Naturally, not all of these interests have to 
be related to innovation activities, which fact is taken into account in the analysis 
of these relations. In the following, both the inter-firm networks as well as 
networks with the support organizations are analysed. 

Horizontal inter-firm partnerships did not appear as often among the firms 
interviewed as expected, in relation to innovation activities. Nevertheless, it 
seems fairly common that firms have similar types (e.g. size) of partner firms, 
and their joint activities involve different types of information sharing 
concerning, for example, experiences related to process development such as 
team-building or adopting an information system. Another type of horizontal 
partnering is to belong to a group of SMEs targeting at the same foreign market 
often with a somehow compatible product range with no direct competitors 
involved in a group. These horizontal groups of SMEs are in many of the cases 
initially facilitated and supported by the Ministry of Trade and Industry from the 
beginning of the 1990s and via the regional EEDCs later. 

Sometimes a horizontal arrangement may be created by the action of a third 
party such as a common customer, a situation probably more and more common 
as the economy may increasingly be made up of a complex web of 
interdependencies. This may nevertheless sometimes also cause frictions.  

“We have to train them without any reward, because we know what to do and 
those poor guys do not, and then there is a joint project which has to be finished. 
(…) A customer is wondering why it is that the job hasn’t been done yet. So 
maintaining a good reputation sometimes requires these kinds of sacrifices. So, 
you should always choose a partner you prefer, but sometimes customers may 
end up commanding quite peculiar solutions.” (RD1) 

 
On the basis of the interviews, sometimes co-operation in inter-firm alliances 
and other such arrangements seems even easy. In some of these cases, the co-
location of the organizations and especially the joint background of persons 
involved facilitate co-operation. However, an institutional setting not favourable 
for co-operation could hinder that considerably. The following citations present 
some examples of these co-operative settings with horizontal partners. 

“We have, for example, N.N. who worked for 10 years there [at Tampere 
University of Technology] as an assistant, associate professor and researcher, at 
a laboratory [of materials technology] and of course, it is easy, if he wanted to 
inspect some material with a special gadget, he just took it with him and phoned 
his buddies at the university – and when there was an electronic microscope 
available he went and used it. Of course, we pay them according to a certain 
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system, it does not mean that they work for free for us, but I mean it is easy to go 
there to see buddies, whom he will have known soon for 15 years (…) …and it 
is easy to call them and ask them ‘if you know a certain person or would you 
know somebody who knows’.” (MA5) 

“With Tampere University of Technology, there has been co-operation for years, 
they come to us giving presentations and then I go there to give presentations – 
and I visit the place regularly. (…) They have good technical potential, when 
they are recruited – students of technology – but they do not understand anything 
about working life here, which is what I try to tell them about in my lectures (…) 
[a professor’s name] paraphrases these lectures as ‘older bald-headed data-base 
chap lashes young students’.” (MA1) 

“Personally I have been involved in developing printing colours for my whole 
life, and in it we have world-class expertise in Finland. (…) …Finland is a good 
country so that when you learn to know people – like us, coming from a paper 
[mill] firm you can attract some paper experts, de-inking people, knowing 
people from VTT and KCL [i.e. research organizations with chemicals and paper 
expertise] – you get a fairly good package of knowledge. (…) I would say, it’s in 
a Finnish setting and a Finnish competitive advantage that we co-operate here. It 
seems to be out there [abroad], that it would be difficult to gather this type of 
cross-expertise teams.” (MI1) 

 
Concerning % ��2 ����� ���� �+��#� ���%� ��&& ���  �#���2��� ��, we have 
already seen that those organizations providing firms with either human 
resources or funding are the most important – for example, those organizations 
serving firms with technology transfer or brokering were not brought up often. 
Educational institutes such as universities are the first and foremost sources of 
educated workforce for the firms. Recruiting new personnel from these 
institutions was considered very focal in relation to the firms’ overall innovation 
environments. Provision of training for the firms’ existing personnel was also a 
common platform for interaction. After these, commissioned R&D co-operation 
formed a source of technology for many firms. However, for a large number of 
firms, R&D co-operation with HEIs is intertwined with recruiting graduates and 
recruitment, was usually considered more important than R&D co-operation. 
Mostly graduate theses and similar inputs from educational institutions are 
related to process development among the firms interviewed. Yet there are some 
firms that have also used these for product development. Some interviewed 
persons pointed out that, for process development, such a tight time schedule as 
is usually needed in product development is not necessary in process 
development, and therefore process development offers a better opportunity to 
use graduate theses and other such inputs which are often not that directly under 
hierarchical control of the management. 

“The pace of development is so fast in electronics industry, as in universities, 
their dynamics is sometimes not enough [for R&D collaboration].” (MA2) 
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Among the firms interviewed, there are also examples of small firms in mature 
industries co-operating with universities. Most of these are through arrangements 
to complete Master’s theses and alike in firms, however. These arrangements 
range from rather loose interaction, mostly between the student and a firm, to 
projects in which a firm commits its own funding and a supervising professor is 
also involved personally. 

“Now we have projects in which we are especially searching for our key banks 
newer marketing channels than these traditional ones. (…) Through our 
traditional channels, sales are decreasing and thus we simply are searching new 
marketing channels for them. (…) We are having a joint project with that 
university of technology [TUT], which is part of one of their curricula, where the 
topic is marketing… was it related to their industrial management or what the 
heck was it? Anyway, there are two guys who will write their [Master’s] theses 
on this (…) I understood that they estimated the project to last for about four to 
six months. So they are doing kind of basic work to find out what other 
marketing channels there would be for this job [i.e. product], addresses, persons 
in charge [of purchasing decisions]. (…) We have agreed that, was it around 
mid-February that preliminary report, because we don’t… and this kind of small 
firm in general doesn’t have resources to go and search and plough through these 
on its own, whereas in the universities [referring to both universities located in 
Tampere], you are able to use these different kinds of databases a hell of a lot 
more effectively than we do.” (MI3) 

 
Thus, mostly graduate theses and similar inputs from educational institutions are 
related to process development among the firms interviewed. As mentioned, 
such inputs vary to a great extent and yet they may provide a firm with a 
considerable resource to carry out continuous small-scale improvements and 
sometimes even larger achievements if carefully managed – at a relatively low 
price. Thus, it is no wonder that firms quite generally use this opportunity. 

“We have now (…) this one student of economics, soon to be graduated, 
working on his [Master’s] thesis and especially on adoption of a new 
information system. It must have been to a great extent tailored for us, and now 
that there has been that supplier [a large Finnish information system producer 
firm] giving training for our personnel, and that [student’s forename] then is 
supporting and personally training people all the time here. (…) I did it myself, 
having two degrees (…) my [Master’s] thesis here on our facilities’ effluents. 
Then we have had those… more like final examinations of vocational schools. 
Now we have here one engineer who has written his thesis on logistics of that 
dispatching department.” (MI6) 

 
Concerning co-operation with the S&T infrastructure or the broader innovation 
support infrastructure in general, the firms did not bring up many problems – it 
seems that for many of them there is already a quite established culture of co-
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operation in which the parties in general are aware of what to expect. Naturally 
the new entrants in particular often have to experience some drawbacks before 
becoming aware of these conditions. It was often pointed out that the EU 
funding, especially the Structural Funds, have brought along many projects not 
initiated by firms, but more in a supply-led fashion. In addition, the organizations 
within the innovation support infrastructure sometimes seem to lack incentives, 
as can be judged from the citation below. 

 “…We are trying to learn, together with state officials, the practices [of the EU 
Structural Funds] developed in the Mediterranean countries, and the problem is 
that Finnish morale and ethics are too tight to live up to in the EU and still to 
stay alive. (…) Our co-operation starts with the idea that we won’t let a fine 
name to bluff us, because we both know that there, inside, is an institution in 
chaos, but that we have to find the individuals, to motivate them so that they also 
have a prize in the horizon, after which they really co-operate. In that point, co-
operation is right and fruitful, when there are no letters of intent, no alienated 
high-level officials and rectors to decide over something, but men and women of 
practice in co-operation and we are only tied together by respective projects at 
work, full stop.” (MA3) 

 
Some executives pointed out that they had intentionally forged their environment 
and its institutions for years so that they would suit their firms’ purposes and 
needs. There is thus a multidirectional field of influence, although in the studies 
under the umbrella of the RIS approach (and SI in general), other elements 
surrounding firms are often seen alone to influence firms, not vice versa. This is 
a viewpoint especially important at the regional level where even a single firm 
may have remarkable power over public business development and innovation 
policies. It seems that many institutions have been fairly easy to mould in the 
1990s and at the beginning of the 2000s, as firms have been carefully listened to 
by the policy-makers in the name of regional and national competitiveness. 
Those interested and active have had many forums to express their wishes and 
ideas ranging from, for example, regional Centre of Expertise Programmes at the 
regional level to Tekes’ technology programmes at the national level. On the 
other hand, this way of influencing one’s own innovation environment, its 
resources and procedures is often time-consuming and thus possible for only a 
limited number of firms, often large ones.  

“…we are completely a virtual organization (…), which means that we have 
created this type of network for production and research… (…) which also 
universities and VTT are involved in. (…) And our task is to sell, to carry out 
marketing and product development, but we do not physically produce anything, 
but instead we have outsourced all that. (…) I do not know whether it is difficult 
[to create networks], but it has taken a lot of time certainly. (…) A difficulty has 
been that there have not been experts outside, because university-level teaching 
in this field is scarce, for example in this narrow segment of materials 
technology in Finland. (…) We began so that we built in 1992 the first firm-
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specific technology programme, among the first in Tekes, too, during which we 
searched for that generic knowledge base. Then we chose a couple of 
universities, or their units, with which we have since then had long-term co-
operation and trained people to understand what it is all about. And what has 
happened is that they have been involved in these projects, completed their 
Master’s theses, Licentiate’s theses and Doctoral theses on these subjects. And 
in this way we have created knowledge of this field in universities (…) with 
universities of technology in Helsinki and Tampere (…) and all with relevant 
knowledge.” (MA5) 

 
One of the difficulties with many publicly initiated and funded innovation 
programmes is timing: how to supply certain competences just in the right time? 
Especially SMEs do not plan their development activities very much ahead, but 
instead often carry them out “ad hoc” when there is a recognized need to do 
something.  

“You didn’t have much time to train yourself; the pace is so fast – like when we 
went to France. We just got there [i.e. began to export].” (EXP1) 

“Those [public innovation projects] are sensible when they come at a right time, 
that’s what it usually is about – so that they fit in a suitable phase of a firm’s life 
cycle.” (RD6) 

 
In addition to funding, many regional intermediating organizations in particular 
provide support in the form of information and network brokering. These 
services are often quite invisible due to their more abstract character compared to 
“solid money”. Therefore, they also mostly go unnoticed at first, even if a firm 
has been in contact with these organizations. However, sometimes these services 
may be in an important role by monitoring and screening developments 
occurring in their fields of specialization, and by putting up development 
projects in the areas needed and that are common in many firms. Nevertheless, 
lack of time and a threshold to enter programme activities for the first time seem 
to matter for many firms. 

“I’ve planned to sometimes participate in some meetings [of the Regional Centre 
of Expertise Programme] but so far I haven’t had time for that. There has always 
been something at the exact same time, and I’ve had to be somewhere else. That 
would be something perhaps (…) they’ve had a couple of times even quite 
fascinating topics. (…) Those email messages that have come are what I’ve 
checked… (…) They sort of collect and chart matters, and inform then about 
them. That has been an exemplary thing to do… so that really those kinds of 
matters are brought forward that I wouldn’t find from any other place. (…) They 
try to put people and firms together so as to achieve some synergy, and in that 
way I have a kind of positive image of that, obviously they are doing their job 
alright.” (EXP1) 
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In the following analysis of firms’ horizontal co-operative relations, the criteria 
have been lowered to some extent by excluding a distinction between short- and 
long-term co-operation (projects and innovation networks). This is because these 
relations as such are explicit co-operative relations and consist of, in addition to 
other types of exchange (e.g. finance), exchange of information in the form of, 
for example, consulting, training or business-related discussions. Horizontal 
partnerships, by definition, do not usually involve any exchange of material 
inputs, which is the case in vertical relations between a producer and a user. 
However, an attempt to bring up the most enduring relations is made in the 
analysis. Again, the basic analysis is presented in more detail in Appendix IV. 
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!�2	� product innovators (N=9)    

With firm partner(s) MA1, MA6, MA9 MA6, MA9 MA9 

With support organization(s)  MA1, MA2, MA3, 
MA4, MA5, MA6, 
MA7, MA9 

MA2, MA3, MA4, MA5, 
MA6, MA7, MA8, MA9 

MA4, MA6, 
MA9 

!��	� product innovators (N=9)    

With firm partner(s) MI4, MI5, MI9 MI4, MI5 - 

With support organization(s)  MI2, MI3, MI4, MI5, 
MI6, MI7, MI9 

MI2, MI4, MI6, MI7, MI8 MI8 

034'���� process innovators 
(N=6) 

   

With firm partner(s) RD2 RD4, RD6 - 

With support organization(s)  RD1, RD3, RD4, RD5, 
RD6 

RD1, RD2, RD3, RD4, 
RD5, RD6  

RD2, RD5 

���������'���� process 
innovators (N=2) 

   

With firm partner(s) - EXP1 - 

With support organization(s) EXP1 EXP1 - 

@���� firms (N=9)    

With firm partner(s) O5, O9 O1, O2, O3, O8, O9 - 

With support organization(s) O1, O2, O3, O6, O7, 
O8, O9 

O1, O2, O3, O6, O8 - 

 
 
The major outcomes to be noticed in Table 49 are the following: first, all groups 
have both inter-firm partnerships and relations with support organizations, but 
there are more often relations with the latter. Second, Expertise-based process 
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innovators and Other firms do not have these relations at the international level, 
and among Minor product innovators there is only one such firm. Third, among 
Major product innovators, three firms have international-level relations. These 
outcomes, among others, indicate that the firms in different groups differ 
considerably from each other and that the firms in the Major product innovator 
group exploit external resources via explicit innovation networks more than most 
of the others.  

1�3 �� &� !�"�� ��� ��� �� have in almost all cases co-operative relations 
with support organizations at regional and national levels, and, as mentioned 
earlier, there are three firms (MA4, 6, and 9) which also have these kinds of 
relations at the international level. These foreign relations are with universities 
and research laboratories which have highly specialized technological know-how 
that is of interest for these firms. What is interesting is that there are only two 
firms (MA6, MA9) among Major product innovators which have inter-firm 
partnerships. This can be partly explained by the fact that there are two business 
units within the group with a fairly focused role within their company group and 
not many direct customers, for example. In at least these cases, inter-firm 
partnerships are carried out by other business units of the groups.  

Of Major product innovators, the firms which base their businesses mainly on 
selling services (especially MA1, MA7) are usually connected with education 
and training institutions for purposes of recruiting trainees and graduates, often 
also to contract out Master’s theses and other final examination diploma works, 
and to train their personnel. These form core activities in their relations with 
support organizations, which are highly essential for other firms in this group – 
and actually for every other group of firms. However, the majority of firms 
within the group of Major product innovators base their innovation activities 
strongly on formal R&D activities, including especially six firms (MA2, MA4, 
MA5, MA6, MA8 and MA9). These firms search for external competencies in 
product and technology development especially from universities and private and 
public research laboratories, and in addition, they also actively use opportunities 
to co-finance their R&D activities with support from Tekes in the form of direct 
R&D grants and loans or by participating in technology programmes. Some 
firms also participate the research framework programmes of the EU. 

Thus, two firms have horizontal firm partners and seven have not. One firm 
referred also to co-operation via virtual communities (user forums), which may 
to some extent be more common than mentioned in the interviews. Co-operation 
with support organizations takes place in seven cases out of nine at both regional 
and national levels, and the firms mostly have fairly versatile relations with such 
organizations. Co-operation with support organizations is related to personnel 
training and recruiting new personnel in seven firms, and to R&D in six firms. In 
most of the firms, also relations with organizations such as Tekes and EEDCs for 
R&D funding are essential. 

1�� ��&� !�"����� ��� �� differ as a group from Major product innovators 
in their horizontal co-operative relations by lack of foreign partners and support 
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organizations (with the exception of MI8). What is particularly important here is 
the regional level. The use of services and support from external organizations is 
very common; the only firm in this group with almost no co-operative relations 
horizontally is MI1. This firm is a business unit of a large international group 
which sources most of the services and support it needs from its parent company, 
although it has close vertical co-operation. Also MI3 has had only some single 
projects during its existence. Otherwise the firms have quite versatile linkages 
especially to providers of trainees, graduates and other recruitment services, 
personnel training and consultancy (in e.g. recruitment, quality, information 
technology, exporting). These services are very often sourced from units located 
in close proximity. Public financiers like Tekes and regional offices of Finnvera 
and EEDC have been used for example in investments and process development, 
exporting and internationalization in some cases. There are some firms that also 
use services related to R&D, testing and prototyping, provided by miscellaneous 
private, semi-public and public organizations.  

Three firms have horizontal firm partnerships (MI4, MI5, MI9), whereas six 
do not. Co-operation with support organizations is related to a variety of 
activities in which personnel training and recruiting new personnel are important, 
as are also product and process development related co-operation. Seven out of 
nine firms have co-operation at the regional level.  

In the group of �4)-���!�&� "������� ��� ��, it is worth noticing that all 
of the firms have co-operative relations with support organizations, in which 
both the regional level and especially the national level are important. Two firms 
have also foreign support organizations to co-operate with. Three out of six have 
also inter-firm partnerships. This active horizontal networking seems to reflect 
the fact that because these firms continuously carry out formal R&D activities, 
they also often need complementary competencies. These firms also make use of 
often local and regional educational and training institutions (including e.g. local 
polytechnics and vocational schools) for their recruiting and personnel training 
purposes, but in most of the cases also universities and private and public 
research laboratories are involved in often continuous R&D co-operation, in 
which institutes like Tampere University of Technology and VTT, together with 
financiers like Tekes, were named as partners. Especially firms located outside 
the two main city-regions of the study (RD2, RD5) had difficulties in sourcing 
qualified personnel and specialized business services.  

Thus, three firms have horizontal firm partnerships (RD2, RD4, RD6), and 
three do not (RD1, RD3, and practically also RD5). Co-operation with support 
organizations is to a great extent related to R&D and training; R&D related co-
operation takes place either at the regional or national level, and sometimes also 
at the international level, and personnel training takes place especially at the 
regional level.  

Among the two �/&������)-���!�&� "������� ��� ��, one (EXP1) is active 
in networking horizontally, whereas the other (EXP2) is not. As can be expected 
due to its fast growth, for EXP1, important support organizations are those 



 

 
199 

 
 
 

providing it with university-level graduates (also as “by-products” Master’s 
theses), but the firm has also made use of funding from the National Technology 
Agency Tekes. The other firm (EXP2) does not make much use of inter-firm 
partnerships or support organizations, partly due to its fairly self-standing 
strategy and partly due to its perceived low needs for external competencies in 
service and process development, with the exception of one of its customers. 
Thus, EXP1 has fairly versatile horizontal relations, mostly at the regional level, 
whereas EXP2 does not co-operate much horizontally. 

Within the group of 
�%���$����, co-operation with support organizations is 
to a great extent related to training and recruitment, and consultancy. Some firms 
have almost no any horizontal relations (O4, O5, O6), whereas some have fairly 
versatile horizontal relations (especially O2, O3, O8). These horizontal relations 
take place mostly at the regional level and to a lesser extent at the national level 
in the case of support organizations. In the case of firm partners, this is vice 
versa: most of the horizontal relations exist at the national level, and only some 
at the regional level. There are no horizontal relations with foreign partners.  

Among Other firms there are, after all, relatively many that have inter-firm 
partnerships, although at the same time it has to be acknowledged that these 
relations are not that often geared to create and to share new knowledge but to 
carry out routine tasks (with the exceptions of O1, O3). Other firms’ relations 
with support organizations on regional and national levels are relatively many: 
they are to a great extent related to personnel training and recruitment of new 
personnel, and consultancy in process development, for instance. These refer to a 
typical pattern of knowledge accumulation in supplier-dominated firms, keeping 
in mind that also their many important supplier relations are with suppliers of 
machinery and equipment. Most usually within the group the relations to support 
organizations are with education and training institutes ranging from vocational 
schools to polytechnics and universities, but there are also organizations like 
VTT and Tekes, which indicates that some of the firms are – as they described – 
about to launch some significant innovations into the market (thus making them 
inappropriate for the group; this shows that a firm can move between the 
categories if the survey were replicated later). Also industry and trade 
associations like MET and technology centre/Centre of Expertise host 
organizations were among the co-operating partners of Other firms. In the latter 
case, this shows that the focus of those host organizations lies not only on the 
high technology sectors. 

Overall, one of the interesting things to note is that none of 35 firm 
executives interviewed gave any information about relations with local and 
regional technology transfer organizations, technology centres or Centre of 
Expertise programmes and alike, excluding some passing mentions about them 
informing firms about, for example, supply of training or possibility to apply 
funding for certain needs. This has been noted also earlier, and a small share of 
firms co-operating with them was also reported in the survey. Their share of all 
firms as clients or co-operation partners in the regions is not that big, but among 
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the high- and medium-technology firms they have a certain, yet almost always 
rather invisible role to play. This invisibility partly derives from their role as 
intermediating actors which may bring firms and/or research organizations 
together and sometimes co-ordinate their co-operative projects and programmes, 
but often firms consider that only actual “content providers” should be 
mentioned. Also many intermediators’ role in these regions is actually more to 
create an institutional set-up than to directly provide services for firms.  

Next, the findings presented above are summarized in Figures 9–12. Overall, 
both the regional and national levels are crucial, and the international level of 
innovation networks is, after all, clearly behind these two with only a few firms 
in each group having long-term co-operative relations with foreign partners, be 
these customers, suppliers or horizontal actors. In the group of R&D-based 
firms, however, four out of six firms operate significantly with their customers 
also at this level. Otherwise, �%����#� ������!����� �����������! ������0�
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In this section, the focus has been on long-term co-operative relations, i.e. 
innovation network relations, because these are usually in theory perceived as 
the best institutional mode to transfer complex and partly tacit knowledge 
between organizations, as described in the theoretical framework which follows 
the guidelines of the regional innovation system approach. Yet, it is generally 
known, and as the interviews also brought up, different types of projects (short-
term co-operative relations) are often in place in developing something. Thus, 
they are worth taking a closer look, as they were identified among other relations 
between the firms interviewed and their key partners. Naturally, given the chosen 
methodological solutions, it was not possible to identify all projects that the 
firms had – thus, only the most important firms exploiting project relations 
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related to their innovation activities are explored. It has to be noted that 
sometimes a long-term co-operative relation between parties may take the form 
of single, temporary projects, although the relation overall has lasted for a long 
time. 

Deduced from the descriptions of each single firm in Appendix IV, it follows 
that the firms with relatively many short-term co-operative relations (project/co-
makership) are especially the following: 

 
� MA3 (customers at regional and national levels and suppliers also at the 

international level) 
� MA4 (suppliers at all levels) 
� MA8 (customers at the international level and suppliers at the national and 

international levels) 
� MA9 (customers at the regional and especially at the national level, and 

suppliers at regional and international levels). 
 

Although not that many firms stand out, it is possible to see a certain pattern 
emerging from the above: project-based relations are more often attached to 
firms in the group of Major product innovators and to firms in service industries, 
or with firms with notable characteristics of service firms, or products having 
service characteristics. Again, if Appendix IV is looked at, it can be noted that, 
on the other hand, long-term transactions (loyal/arms-length) are very typical 
among the manufacturing firms.  

What should then be concluded from these findings? It seems that they 
essentially have to do with the nature of products and (here knowledge-intensive) 
services. The former, having more physical attributes and their production 
including lots of sunk investments and thus inertia to rapidly change, it follows 
that they often are on a more slowly changing development path. In the latter 
case, the knowledge-intensive services may often be more easily made of a 
combination of constantly changing inputs, although changes in the needed 
competences and cumulated expertise may take place much more slowly. In 
addition, these inputs may be strongly embedded in certain persons, instead of 
organizations. In many service firms’ cases, also each commission is unique to 
some extent, thus requiring also a varying combination of competences and 
specialized inputs, a condition which may be met more easily in short-term co-
operation in different types of projects between partners. These partners may, 
however, have a long-term co-operative relationship with each other “in the 
background”, either based on a formal contract or, as often, based on informal, 
social relationships between some key persons of the parties involved.  

It is also to be noted that, among the manufacturing firms, a shift from long-
term transactions towards more co-operative relationships is a fairly common 
tendency. This is the case especially between a producer and a user aiming at 
joint product or process development activities. Yet, as pronounced earlier, these 
processes are not linear and towards one direction only; instead, there are firms 
that have relationships with network characteristics but that have decided to 
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continue on a more independent basis due to, for example, safeguarding product 
or process secrecy, or because there is no need for certain complementary 
competences anymore.  

In their relations with the support organizations, and in horizontal 
partnerships, project-type relations are very common, although there also are 
many relations of basically long-term character yet organized as single projects 
around certain themes. It seems that there are matters related to, for example, 
cognitive, organizational and technological conditions explaining some of what 
has been discussed above – however, these go beyond the proposed framework 
and scope of the study at hand. Thus, it is enough to finish this theme by pointing 
out the differences between manufacturing and service industries, and their 
innovation, knowledge creation and distribution activities. 

=�.���	D��	(����	��%�������	����%�����	'�	�����	����������	���"���9	

As presented in Chapter 2 on the regional innovation system approach, in order 
to function, such a system needs to rely on two kinds of closely intertwined 
processes, on inter-organizational interaction and learning. Without learning, a 
region cannot expect innovations to take place and without interaction between 
many regional actors, there is no system or “systemic” innovation process at the 
regional level. Therefore, a connection between innovation networks and their 
participants’ location is sought after. The question is whether the firms studied 
are regionally integrated by their innovation networks, or whether they are 
merely isolated actors located in the region. 

In the following, firms are studied from the perspective of integration into 
their regional innovation environments by the existence or non-existence of 
actual innovation network relations (long-term co-operative relations, see Table 
50). This is a continuation of the analysis of the firms’ vertical and horizontal 
innovation networks, combining the outcomes. A firm is categorized as 
“disintegrated” in the case that it does not have any type of relations at the 
regional level at all. It is categorized as “loosely integrated” in the case that it 
does have relations at the regional level, but none of these are long-term co-
operative relations (innovation network relations). A firm is “moderately 
integrated” if it had also some long-term co-operative relations at the regional 
level among its external relations. A firm is termed “rooted” in the case that it 
has many long-term co-operative relations at the regional level and that there are 
different types of actors (customers, suppliers, horizontal partners) among these. 
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Disintegrated No relations at all at the regional level 

Loosely integrated Some or many relations, yet no long-term co-operative relations at 

the regional level 

Moderately integrated Some long-term co-operative relations at the regional level 

Rooted Many long-term co-operative relations with different type of actors at 

the regional level 

 
 
Within the group of 1�3 �� &� !�"�� ��� ��� ��, the main pattern of regional 
integration is quite obvious (see Table 51): most of the firms are only loosely 
integrated by their vertical relations along production chains but, on the other 
hand, they are moderately integrated by their relations with support 
organizations. Those firms (MA1, 2, 7) that are either rooted or moderately 
integrated by their vertical innovation network relations are business service 
firms (although MA2 is positioned in official statistics in manufacturing). 
Otherwise it is eye-catching how loosely Major product innovators are integrated 
regionally in their innovation-related relations with their customers or suppliers. 
These findings seem to reflect that their production chains are structured more at 
the national and international level than at the regional level, and that these firms 
search for key partners in their most important geographical markets, be these, 
for example, areas covering the whole Southern Finland, as is often the case, or 
Scandinavia, or even beyond that especially in the case of the largest firms.  
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MA1 Rooted by production chains and by support organizations 

MA2 Loosely integrated (almost disintegrated) by customer relations, moderately 

integrated by supplier relations and by support organizations 

MA3 Loosely integrated by relations along production chains and by support 

organizations 

MA4 Loosely integrated (almost disintegrated) by relations along production chains but 

moderately integrated by support organizations 

MA5 Loosely integrated by relations along production chains but moderately integrated 

by support organizations 

MA6 Loosely integrated by relations along production chains but moderately integrated 

by support organizations 

MA7 Moderately integrated (almost rooted) by relations along production chains 

(customers) and moderately integrated by support organizations 

MA8 Loosely integrated by relations along production chains and almost disintegrated by 

relations with support organizations 

MA9 Loosely integrated by relations along production chains and moderately integrated 

by support organizations (yet these outside the sub-region) 
 

 

It seems clear that horizontal relations are the ties that bind the firms to their 
location. However, it has to be acknowledged that a firm regionally moderately 
integrated by innovation networks with support organizations may not be as 
tightly embedded as if it would be with vertical partners. Many of these relations 
with support organizations may be replaced by relations with other such support 
organizations in another locality in cases in which competences sourced from 
these support organizations are not very specialized. On the other hand, within 
this group of innovators, many relations with support organizations are with a 
certain research laboratory of TUT, for example, and may thus represent such 
specialized competences that cannot be easily replaced in many other alternative 
localities. Nevertheless, with an applied research strategy this cannot be known 
for certain, and more detailed case studies are called for in the future. In the 
group, the firms have only few horizontal relations (MA6, 9).  

Within the group of 1�� ��&� !�"����� ��� ��, firms are also mostly only 
loosely integrated regionally in their vertical relations, and most of the key 
relations in this sense are formed at the national or international level (see Table 
52). A notable exception is MI5, which is an important supplier for a large 
engineering group and located next to it in an industrial area belonging to this 
large firm’s important suppliers. 

Compared to Major product innovators, Minor product innovators are in their 
horizontal relations less regionally integrated because most of the firms are only 
loosely integrated. Nevertheless, in their relations with support organizations and 
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firm partners, Minor product innovators usually favour regional actors more 
often than national or international. This may be partly explained by their 
relatively small size in most of the cases, thus they are not that capable of 
monitoring developments and potential resources beyond their immediate 
regional environments. One of the reasons for this overall loose regional 
integration both vertically and horizontally is quite probably that mostly these 
firms are not that dependent on external resources because their innovation 
activities do not require substantial new competences. Their product innovations 
are more often an outcome of gradual learning processes which do not require 
many intense explicit innovation network relations. 
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MI1 Moderately integrated by relations along production chains (mainly customers) 

and very loosely integrated by relations with support organizations 

MI2 Loosely/moderately integrated by relations along production chains and loosely 

integrated by relations with support organizations 

MI3 Loosely integrated by relations along production chains and loosely integrated by 

horizontal relations 

MI4 Loosely integrated by relations along vertical production chains and moderately 

integrated by horizontal relations (especially firm partners) 

MI5 The firm acknowledges that it is deeply rooted in its location especially by its key 

customer relation 

MI6 Loosely integrated by relations along vertical production chains, and loosely 

integrated by relations with support organizations 

MI7 Loosely integrated by production chains and relatively loosely integrated by 

relations with support organizations 

MI8 Loosely integrated (almost disintegrated) by relations along production chains and 

loosely integrated by relations with support organizations 

MI9 Loosely integrated by relations along production chains, but moderately 

integrated by horizontal relations with partners and support organizations 
 

 

Firms in the group of �4)-���!� &� "���� ��� ��� �� follow a quite similar 
pattern in their regional integration as firms within the group of Major product 
innovators (see Table 53): they are usually only loosely integrated by their 
vertical relations along production chains but, on the other hand, they are 
moderately integrated by their relations with support organizations, especially 
with universities, and in some cases also with firm partners. Again, specifically 
the Tampere University of Technology and some of its units are of significance 
here. 
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RD1 Loosely integrated by downstream vertical relations, but moderately integrated by 

upstream relations. Fairly rooted by a relation with a local university 

RD2 Loosely integrated along vertical production chains, loosely integrated by 

relations with horizontal partners and support organizations 

RD3 Loosely integrated along vertical production chains, but somewhat rooted by a 

relation with a local university 

RD4 Loosely integrated along vertical production chains; moderately integrated by 

horizontal relations 

RD5 Loosely integrated by downstream relations, but moderately integrated by 

upstream relations. Loosely integrated by relations with horizontal partners 

RD6 Although acknowledging to belonging to a regional ICT agglomeration, loosely 

integrated along vertical production chains. Moderately integrated by relations 

with support organizations 
 

 

The two firms within �/&������)-���!� &� "���� ��� ��� �� differ very much 
from each other (see Table 54): EXP1 is fairly rooted in its location especially by 
its customer relations and to some extent also by its relations with support 
organizations, but EXP 2 is very loosely integrated regionally. It maintains 
mostly arms-length relations overall with external actors, and thus it is not a 
question of geographical level in this sense. Compared to each other, EXP1 
displays many rapid changes taking place (fast growth and related recruitment, 
organizational and procedural developments, technological development 
activities, internationalization, etc.), which are reflected at least to some extent in 
its external relations, although the firm prefers quite independent position in 
relation to external actors other than key customers. Instead, EXP2 mostly only 
seeks to develop its personnel’s expertise and some minor production routines it 
is not satisfied with. These two firms do not put high demand for external 
competences to be acquired into the organization by networking, and, therefore, 
rather arms-length relations are seen to be enough. 
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EXP1 Rooted by downstream relations along production chains, but disintegrated by 

upstream relations. Moderately integrated by relations with support organizations 

EXP2 Loosely integrated along production chains, and relations not very significant for 

innovation activities. Disintegrated by horizontal relations 
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As a starting-point, within the group of 
�%��� $����, many innovation-related 
external competences should not be needed by definition. Yet, as mentioned 
earlier, also within this group there are firms active with many small-scale 
improvements especially in their processes. One of these “invisible developers’ 
is O2, which is actually, as can be seen in Table 55, moderately regionally 
integrated both by its vertical and horizontal networks. Other quite strongly 
integrated are O5 and O7, of which the former has many long-term co-operative 
relations especially with its customers. These relations are not that much related 
to any considerable innovations, but more so to daily production routines – in the 
case of O7, the same applies to a great extent. Otherwise firms within the group 
are, as most of the others overall, rather loosely integrated into their locations by 
their innovation-related relations. Firms O2, O8 and O9 have quite important 
regional links horizontally, whereas other firms often have them especially at the 
regional level, but mostly these relations are not that crucial for development 
activities. Instead, they are related to the sourcing of new personnel which 
indirectly may have an important impact. 
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O1 Loosely integrated by relations along vertical production chains, and loosely 

integrated by horizontal relations 

O2 Moderately integrated by relations along vertical production chains and 

moderately integrated by relations with horizontal partners 

O3 Loosely integrated by vertical relations, and loosely integrated by horizontal 

relations 

O4 Loosely integrated by relations along vertical production chains, and very loosely 

integrated by horizontal relations 

O5 Rooted by downstream relations along vertical production chains, but only loosely 

integrated by upstream relations. Loosely integrated by horizontal relations 

O6 Loosely integrated by relations along vertical production chains, and loosely 

integrated by horizontal relations 

O7 Rooted by relations along vertical production chains, loosely integrated by 

horizontal relations 

O8 Loosely integrated by downstream relations along vertical production chains, 

moderately integrated by upstream relations and horizontal relations 

O9 Loosely integrated by upstream relations along vertical production chains, 

disintegrated by downstream relations, and fairly moderately integrated by 

horizontal relations with firm partners and support organizations 
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Then which firms among all the groups are rooted in their location by their 
innovation networks? These firms are especially MA1 and MA7, and MI5. Also 
MI1, EXP1, RD1, and O2 and O7 can be to some extent considered as regionally 
integrated, if vertical relations in particular are looked at. The common 
denominator for these firms is often a large key customer in geographical 
proximity. In the cases of MA1 and MI5, firms are part of strong regional 
agglomerations, and in the case of MA7, the firm is benefited by certain urban 
economies of scale. In the cases of the latter firms (especially RD1, O2, O7), 
they have been integrated into their location by important supplier networks, 
although these relations are more important for fluent operation of daily 
production routines than for any crucial innovation activities, except in the case 
of RD1 to some extent. If horizontal relations and particularly relations with 
knowledge providers such as universities were stressed here, there would be a 
larger number of firms including, for example, most of the Major product 
innovators (7). 

Overall, it seems that the firms – although they often have a few key relations 
related to their innovation activities – are in most of the cases not part of any 
specific agglomeration of strong regionalized innovation networks. The fairly 
strong role of support organizations, especially of universities, suggests that the 
two regions studied can more likely be characterized as significant nodes of 
industry–university relationships than locations of networked inter-firm 
agglomerations, although there are some agglomerations such as the metal or 
ICT industries. Nevertheless, according to the findings, these agglomerations are 
more characterized by the classic model of agglomeration without strong 
linkages between firms. However, the network model of agglomeration, as 
presented in Chapter 2, does not necessarily imply a vast existence of strong, 
explicit ties but a density of weak ties and embedded social capital. There is 
some evidence of the latter as the interviewees referred to their acquaintances in 
other firms and organizations as their sources of information. Therefore, it seems 
that a breeding ground for explicit ties to emerge does exist at the regional level, 
but most of the firms do not often put them into use. This may be partly because, 
as stated earlier, organizations cannot maintain many strong ties at the same time 
and/or they are not in need of those potential ties at any given moment. 

5.5. Regional innovation environments of firms 

As mentioned in the theoretical framework, explicit innovation networks are 
only one part of firms’ innovation environment. Overall, a wider innovation 
environment can be seen to consist of markets, industries, technologies, and 
geography, where the last one refers to the spatial dimension of the former three 
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– where a firm’s markets are located, how relevant industries and value chains 
are structured in space, and how and where relevant technologies in a wider 
sense of the term are accumulated. Geography also refers to a possible 
concentration of the other three dimensions in a geographical agglomeration. In 
addition to these, there is a variety of institutions affecting innovation activities 
in numerous ways. 

Although the empirical study aims at examining especially firms’ innovation 
activities and their respective innovation networks, to contextualize and to put 
them in their place, also a wider environment is worth studying in some detail. 
This is because not only firms themselves or their explicit innovation networks 
determine their innovation outcomes, but also wider environments have a role to 
play. To limit the scrutiny to some extent, mostly the features related to the 
regional innovation environment are studied, which is also relevant due to the 
focus on the regional innovation system approach. These features consist 
essentially of agglomeration effects or their inexistence, (regional) resources for 
innovation and access to these resources, and different types of institutions 
affecting firms’ innovation activities. Some of the more fine-grained institutional 
factors cannot be studied much at the chosen level of observation, including, for 
example, attitudes and values related to innovation or long-term technological 
development paths underlying much R&D activities. However, it is possible to 
analyse many of the important structural elements in the firms’ regional 
innovation environment. 

Based on the interviews, and on wider knowledge of the two regions studied, 
an assessment of each firm’s agglomeration advantages and disadvantages is 
presented in Appendix IV. These should be seen as rather tentative – 
nevertheless, they supplement the overall analyses presented here. It should be 
obvious that those firms with the most striking benefits or disadvantages from 
their location will stand out. Instead, in the case of some firms, some more 
analytical tools would be needed in order to strictly position these firms in this 
sense. However, some special cases representing certain dimensions and their 
extremes within the sample are presented and discussed next. 

First of all, among the firms in the interview sample, many types of 
agglomeration advantages (and disadvantages) seem to occur, in addition to the 
disadvantages of being located outside a geographical agglomeration. 
Agglomeration advantages include, at least, external economies of scale due to a 
concentration of firms in a certain industry or within some related industries or in 
general (urbanization economies). These are common at least in both of the two 
regions in metal industries (broadly defined with their related industries), and 
recently also in ICT industries. A number of firms referred to an availability of 
regional pools of skills, due to a number of HEIs, and to a concentration of firms 
in their respective and related industries in the regions. However, direct 
“poaching” of workforce from other firms or other means of recruiting from 
other firms were not considered as important as recruiting graduates from HEIs. 
A feature typical of agglomerations, information spillovers, did not come up 
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directly that often, which is understandable, given that these are fairly invisible 
processes difficult to perceive. However, in earlier sections it was noted that 
some firms are very cautious in their external relations to avoid any leakages of 
vital information, reflecting that they are aware of the possibilities of such 
negative externalities. 

The existence of similar or related industries does not, however, 
automatically guarantee a firm certain agglomeration advantages. Some firms are 
so highly specialized (e.g. MA5) that they find it difficult to source critical 
external competences from their geographical proximity. Among the firms 
interviewed, there have been also periodic shortages of skilled labour, which was 
rather often mentioned among the firms that had experienced the most rapid 
growth. This was especially typical of small firms in ICT industries, and 
explained by their executives to take place large, international firms are able to 
attract most of the graduates.  

“Tampere Region offers quite many advantages… actually, when certain 
persons want to live in Tampere, and they are not willing to work for Nokia, 
there is a quite high probability to recruit them even to us. But at the moment 
Nokia has sort of stirred this pattern that being here is not an advantage because 
almost all of them are recruited there. It is advantageous also in the sense that 
here the wage level is lower than in Helsinki (…) and as our customers are to a 
great extent based in Helsinki, it means that there is a bit more in-between for 
us… (…) It is, of course, an advantage that large firms in the region are certainly 
willing to purchase from firms located in the region, too. It can be perceived that 
(…) without [a firm’s name] being located here, we probably never would have 
had them as a customer, it was very significant.” (MA1) 

 
It remains an important, yet open, question as to what should be considered as a 
meaningful “region” in the Finnish context. Naturally, executives are aware of 
administrative regions and especially cities and municipalities, and most of them 
are also familiar with the concept of “sub-region” especially in the sense of a 
daily sphere of living and as a commuting area. Yet many executives considered 
the whole of Finland as one region at least when thinking of international 
business and competition. There were many occasions in which this came out, as 
the following citation displays. If Southern Finland was their main market 
geographically, firms often also considered it to be one region, as was often the 
case.  

“Competitors are at the international level very often Finnish – there are strong 
competences in this field [factory automation] in Finland. It happens sometimes 
that when we are someplace in the US bidding for a contract, there are two, three 
Finns, too. (…) Because the competition takes place here [in Finland], it forces 
us to be progressive, and that has created that international-level competitiveness 
in general.” (MA2) 
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In addition, the firms’ executives were asked about their opinions on their spatial 
innovation environments in general; how they perceived their firm to be 
connected with other firms and positioned in value chains and possibly within an 
agglomeration, and also specifically how they perceived their local and regional 
innovation environments as supporting or hindering their innovation efforts. 
Therefore, this section is to a considerable extent subjective, based on the 
executives’ perceptions on what they consider to be important. Questions were 
non-structured, allowing the interviewed executives to express what they 
considered significant in their spatial environments. In the following, these views 
are summarized and analysed group by group with an attempt to find out some 
distinctive characteristics inside and between the groups in what the firms stress 
as important in their environments. These viewpoints are collected in Table 56 
on the basis of the analysis of each firm as presented above (for the full table 
with each single firm’s answers, see Appendix IV). 

It appeared that it was not easy for many of the executives to discuss the 
attributes of their regional innovation environment because many of them did not 
have experiences of other regions as innovation environments, and thus they did 
not have a “yardstick” to compare with. For those with experience of several 
locations and also of foreign innovation environments, it was seemingly easier to 
form an opinion and to evaluate their present regional innovation environment 
sometimes also by its abstract dimensions such as those related to innovation 
culture. 

In Table 56, two symbols are used: + refers to an answer in which a specific 
matter is considered (by the executive) as positive, and # means that a matter is 
considered as negative for the firm in question. Executives’ open replies are 
coded as follows: 
1. proximity of key customers  
2. proximity of key suppliers  
3. proximity of a wide customer base  
4. proximity of a wide supplier base  
5. proximity of other firm partners  
6. proximity of an important university, other educational institute, or research 

institute  
7. proximity of other service providers  
8. local public business and innovation policies, public attitude for businesses 
9. availability of relevant workforce, possibility to recruit personnel with 

relevant skills 
10. regional knowledge and technology base (in general or in a certain sector) 
11. knowledge flows and inter-organizational trust  
12. accessibility (airport, motorways, railways, harbour, telecommunications 

infrastructure, etc.)  
13. competition  
14. proximity of raw materials and other material production inputs  
15. cost level (rents, salary level, etc., in general) 
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16. image of a (sub-)region, its attractiveness as a place of residence  
17. public opinion on innovativeness 
18. other matters not specified earlier, but specified in the sub-note marked with 

an asterisk. 
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MI5: in general belonging to a metal industry agglomeration in Rautpohja area of Jyväskylä 
MI7, MI9 (textiles and clothing), S6 (shoe industry): a decrease of the industry in the region and in the 
country 
RD6: acknowledged that belonging to a regional ICT cluster brings with it many advantages 
EXP1: in capital-city region, it would be more difficult to grow and gain credibility; venture capital-led growth 
model of e.g. Espoo does not necessarily fit in the local culture as such 

 
 

Overall, as the most important single factor related to the firms’ regional 
innovation environment, the firm executives (in 20 firms) stressed the 
availability of and access to skilled workforce. Most often a critical resource 
consists of university graduates, but sometimes also of a certain group of blue-
collar technical professionals with good experience. Also local competition 
between firms in the same or related industries is more often seen from the 
perspective of successful recruiting instead of competing over markets or 
customers. This issue of workforce also split the views into two; some executives 
had experienced that their regional environment contributed to recruiting new 
personnel with relevant qualifications, whereas some had found difficulties in 
this.  

“We just discussed with colleagues that it’s damn easy to find university-level 
people in Finland and they are cheap. (…) What is especially good in Pirkanmaa 

*�	 ��(N) 8� :� =� 6� ?� >� 5� ;� <� 89� 88� 8:� 8=� 86� 8?� 8>� 85� 8;D�

MA (38) 3 1 - 2 3 5 1 1 6 4 - 4 - 1 4 1 1 1 

MI (43) 1 3 3 2 2 4 3 3 5 2 1 2 2 3 2 2 - 3 

RD (28) 1 1 2 1 2 2 3 2 4 3 1 1 - - 1 2 - 1 

EXP (13) 1 - - - - 1 1 - 1 - - 2 3 - 2 1 - 1 

O (38) 2 2 3 2 4 3 3 2 4 1 1 4 1 2 2 1 1 - 

+ 6 3 5 5 6 12 6 4 11 7 1 10 2 4 9 5 - 3 

# 2 4 3 2 5 3 5 3 9 3 2 3 4 2 2 2 2 3 

total 8 7 8 7 11 8?� 11 7 :9� 10 3 8=� 6 6 11 7 2 6 
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– this certainly is the second growth centre in Finland – is that you can get [i.e. 
recruit] good people. We have, say, really high criteria when we hire these 
people, and there have been cases that we have got (…) even more qualified 
(people) than we could anticipate.” (MI1) 

 
The firms with difficulties in recruiting are often small and/or in a remote 
location from the two main city-regions of the study. Some of the firms in 
remote locations were not able to increase their personnel due to the difficulty in 
attracting new employees, and some also described that their existing personnel 
was not satisfied with the amenities of the sub-regions. As such, recruitment of 
new personnel is not directly accounted as innovation activities, but the firm 
executives often considered that this enables a firm to carry out considerable 
changes through new qualifications brought into the organization. It is also 
connected to a potential increase of innovation capability. This outcome also 
refers to a wider and more informal innovation perspective, as discussed in the 
theoretical section. 

Logically, besides the workforce, the executives (in 15 firms) considered that 
for their innovation-related activities, proximity of universities and other 
educational institutes is of considerable significance. For many firms, this means 
that they have functioning channels to source new graduates, but also that the 
firms may make use of graduate works like Master’s theses. For some firms, this 
also refers to their actual R&D co-operation taking place as, for example, 
commissioned research projects, joint participation in technology programmes, 
or mobility of personnel between organizations. Firms in Major and Minor 
product innovator groups mentioned these institutes most often (5 and 4, 
respectively) – however, in the latter group, two firms referred to regional 
educational institutes with a slight disappointment because they do not provide 
relevant education for their purposes, but the executives continued that they 
understand the situation due to their firms’ high level of specialization. 
Proximity of an important partner university, often in connection with the 
availability of skilled workforce, was usually pointed out as highly important by 
some of the largest firms, of which many are also in foreign ownership.  

“Here [in Tampere] the only specific interest group we have is universities. 
Others are kind of service providers with which we mostly have a kind of 
commercial relations. (…) What have been lacking here in Tampere Region are 
these natural regional subcontractors, so that we have had to breed and teach all 
of them subcontractors here.” (MA4) 

 
The transport and telecommunications infrastructure as a means of reaching 
distant partners in innovation activities or often just in plain everyday production 
routines is a third issue most often brought up in the interviews (in 13 firms). In 
most of the cases, these conditions were considered to be very positive. After the 
three main issues mentioned earlier, proximity of different types of innovation 
partners (in 11 firms) and service providers (in 11 firms), and the level of costs 



 

 
217 

 
 
 

in general or specifically as a level of salary or price of rents, ��	 ������, were 
brought up in the interviews (in 11 firms). From these, no distinctive patterns can 
be deduced. 

It is noteworthy that the Expertise-based process innovator firms stressed the 
significance of price-related factors. It indicates that, against a sometimes held 
belief, knowledge-intensity in products and services does not render more 
traditional competitive assets as meaningless. On the other hand, it may also 
reflect that these firms do not have that many other competitive means. Both the 
firms stress that at the regional level already, there are many competitors 
showing that a large city-region is an agglomeration of many business services 
of a traditional type; however, the other firm (EXP1) put more emphasis on 
intra-industry competition over qualified and graduated personnel. EXP2 
operates in a construction business which is a mature industry and therefore is 
under great pressure caused by price-based competition. 

One more important aspect to discuss here is based on Table 56: if we add up 
references to geographical proximity of customers or suppliers, be they either 
key customers or suppliers, or a wide customer or supplier base in the vicinity, it 
can be found that, in the case of customers, 16 executives and 14 in the case of 
suppliers mentioned these in the interviews. It is not the same whether it is the 
proximity of key customer or supplier or the proximity of a customer or supplier 
base that is in question, though – the former refers to a closer bond between the 
two parties, whereas the latter may just be the case of traditional spot market 
relations. This issue is nevertheless significant to point out so as not to lose in 
sight of the fact that, first, vertical relations are usually high priority and, second, 
almost every second firm executive raised these issues in the interviews. 
Compared to the issues mentioned earlier such as the supply of workforce or 
relations with local university, proximity of customers or suppliers raised more 
often also negative characterizations. 

Some executives brought up the issue of trust in economic transactions, 
although this and some other more intangible issues such as regional image or 
public attitude towards innovativeness were seldom touched upon in the 
executives’ interviews. Those that mentioned trust considered that in Finland, in 
general, people can be trusted: “In Finland, oral commitments are usually 
fulfilled, abroad this is totally different”. Therefore, trust as an important 
lubricant of functioning economic relationships seemed here not to be that much 
attached as an attribute of local or regional innovation environment, but more 
like an attribute of business environment in Finland in general. It may be that the 
issues that are seldom touched upon, such as trust, were generally considered as 
not problematic. On the other hand, not many executives pronounced the 
meaning of a specific “atmosphere” of a local milieu as often discussed in the 
RIS theorization or in related territorial innovation models. However, these 
themes would call for another study with a different type of methodological 
approach. 
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As a challenge for future studies, and for studies with a narrower and more 
intensive focus, a following citation captures much of the essential. 

“I believe that, as such, this milieu, operating environment, that context, it is 
what counts in these attitudes, cognitive practices. If your neighbour has his 
business targeted from the beginning towards international markets then you are 
likely to do that, too. But if you don’t have that support from a community, a 
kind of a mental side, models, experiences – you cannot exchange, share and all 
that – then that drive won’t be born.” (MA4) 

 
More detailed processes of knowledge flows, innovation activities and localized 
learning, however, require a more intensive methodological approach, including 
case studies, methods of action research and alike. This study has a more 
extensive and structural focus.  

There are five firms in particular that considered their regional environment 
to be in many dimensions not supportive of their operations (MA9, MI7, MI9, 
RD2 and RD4). There are some things common to most of these: three are 
located outside the large city-regions and their executives considered this 
problematic in several ways (recruiting, face-to-face communications with e.g. 
customers, lack of partners and services, non-attractive as a place to live due to 
lack of many services). Two firms belong to textiles and clothing industry which 
the executives considered as an industry of lost agglomeration economies – they 
valued highly something that they do not benefit from anymore, and they also 
posed several examples of why they considered these agglomerations as 
beneficial in the past. These two firms are accompanied by a third firm (O6) of 
the shoe industry in which the entrepreneur felt the same way, but saw – still – 
also some remaining positive location advantages. Out of these five firms, three 
actually referred directly to innovation-related issues: MA9 called for local 
partners to joint development activities, MI7 would have preferred proximity of 
consultancy services to develop the firm’s information system, and RD2 called 
for local partners to joint development activities. 

“In Pirkanmaa [Tampere Region], there is nothing (…) for our type of 
entrepreneur, I think it has nothing to offer. (…) Similar regions are everywhere, 
these kinds of factories side by side, no matter where we go. In my opinion, 
there are more bad things related to locating here. (…) For example, we are in an 
expensive area all the time – we don’t get any subsidies like our competitors do 
from here to hundred kilometres up north, or fifty kilometres down south. They 
get different types of development subsidies, municipalities are building factory 
sheds for them, they don’t have those investments, they get that with a long-term 
cheap rent contract, in investments for machinery they get 30-per-cent 
depreciations (…) and this is so common. If I wasn’t so thick, I would move this 
firm within a minute to some subsidized area… (…) for this kind of industry, 
location doesn’t matter at all.” (MI3) 

 



 

 
219 

 
 
 

Particularly firms outside the biggest city-regions rather often complained that 
their local environments do not provide them with such resources and 
stimulations that firms in the city-regions have. Most of all, recruitment was 
considered problematic, as was also sourcing of different types of business 
services. A long distance from key customers or suppliers was also considered to 
hinder closer co-operation among many executives. MI7 offers an example of 
many of these aspects. 

�

!�5 (in Jyväskylä Region) is specialized in certain materials and production techniques, producing 

tailored textiles products mostly according to customers’ orders, accompanied by some new 

products. Along its vertical production chains, relations with customers are not very important for 

actual innovation activities. The firm is searching for new markets by expanding exports. Its 

regional environment has gradually decreased in importance as a supporting milieu due to 

shrinking textiles and clothing industries, which has had an impact on sourcing of materials, and 

may result in problems in recruiting new personnel. In the former case, MI7’s materials suppliers 

are nowadays mostly located abroad, and as a small, distant customer, it is not interesting enough 

to be focused upon. 

 

Which firms then considered their regional environments as very supportive of 
their operations? First of all, these firms represent all groups because at least the 
following can be mentioned as (mostly) positive towards their local 
environments: MA2, MI5, RD6, EXP1, and O8. Of these, explicitly four firms’ 
(MA2, MI5, RD6, and O8) executives pointed out that belonging to a regionally 
strong cluster (as they usually named it) is advantageous in many ways to their 
operations, and to innovation and development activities. All four belong or 
supply to metal and electronics industries. What is common for all five firms is 
that the executives and entrepreneurs considered it to be important to have in 
proximity a certain university or other educational institute that a firm is used to 
co-operate with. Otherwise, the significant aspects mentioned are varied. Two of 
the firms with agglomeration advantages are presented in the following. 

 
!�? (in Jyväskylä) was earlier outsourced from a large industrial group and has recently been 

transforming from a component supplier towards a position of a system supplier of fabricated 

metal products, essentially gear billets and components. The firm is located in the same industrial 

area as its key customer is, and there are many joint ongoing development activities related to 

production processes and management with the firm and some other key suppliers of a large key 

firm, mostly within the industrial area. There is a continuous development of materials technology 

between the firm, its key customer, and a foreign steel supplier firm. Also local training and 

business development agencies are of importance for the firm; altogether the local milieu provides 

a supportive environment, which is well acknowledged by the firm. 

 

�C%8 (in Tampere) is a small, but fast-growing software house. It has very close co-operation with 

its customers in their innovation activities – customers in half of the cases are located in the same 

region due to recognized benefits of co-location in intense R&D co-operation. Although the firm 



 
220 

 
 
 

exercises a strategy of independency, it co-operates with local universities and the National 

Technology Agency Tekes to get support in recruiting, technology sourcing and co-financing of 

R&D. Due to organic growth, the firm stresses the importance of location to its intense recruiting 

activities. 

 

There are also many firms which in interviews brought up a lot of both positive 
and negative aspects related to their local environment (particularly MA4, RD1, 
O6 and O7). Two of these are among the largest in the study, being business 
units in foreign ownership. Therefore, their executives are in a position in which 
they have experience in comparing different localities, like these two did. This 
also raises a question of how sustainable an integration of innovation networks 
into a region may be, or is it more relevant to perceive this in terms of “footloose 
international capital”? As explicitly made clear by the firm executives, a 
continuous development of a regional knowledge base and competences is 
required, in addition to actual science and technology infrastructure, also from 
the side of policy-makers to constantly learn from as well as monitor the 
developments.  

 “As far as our location in Tampere and Jyväskylä is concerned, the question 
here is that we have had trust and faith in that there is the top expertise we need, 
and that the local communities are committed to facilitating that in the long run. 
That it is, if we are searching for only one answer. (…) But as easily as it is 
located there, it can be located someplace else. We have to sort of benchmark all 
the time, to evaluate, to compare… what kind of know-how we can source from 
different locations.” (MA4) 

 
For !#6, a business unit within a large mobile telecommunications producer group, the most 

important factor which determined its business units’ locating in Tampere has been the availability 

of educated workforce, especially graduates from HEIs, and close co-operation carried out with 

these institutions in the region. The executives consider that the know-how relevant to their needs 

is embedded in educated people, which means that what is crucial is where these people want to 

live. A globally operating group such as MA4 monitors all regions and assesses whether they are 

attractive as locations and whether their business units’ preconditions to operate are better in 

Helsinki, Tampere or Oulu, than in London, Silicon Valley or Singapore, for example. In addition, 

the executive pointed out that firms in ICT industries are investing in regions in close proximity to 

markets – yet another target for investments are increasingly those regions that prosper with 

skilled workforce and human capital. In this sense, Tampere is considered to be a good location 

because of a ‘fairly guaranteed availability of educated workforce’.  

This ‘guarantee’ is important to the group: the executives consider that it is essential for the 

regional economic and business development strategy to have a large and strong enough role 

within an overall regional development strategy. This is seen to be widely connected to different 

kinds of social preconditions of business such as housing, transportation, supply of services, price 

level, and so forth, which have their own significance. The core of the economic and business 

development strategy should nevertheless be focused on education and training, and broadly on 

developing regional competences and knowledge base. MA4’s location is based on its trust in that 
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the top expertise needed in the firm is found in the region, and that the regional ‘community’ is 

committed to developing this expertise with a long-term perspective. The group may ‘easily’ make 

a decision to relocate if relevant expertise in the regional institutions is not continuously developed 

and invested in. “From the regions’ perspective, it is a continuous competition which has to be won 

each year”, as it was put. 

MA4 is in favour of spin-off firms born in the local universities or even in the group’s business 

units themselves, because local off-springs are perceived as important for R&D. In this sense, the 

ICT agglomeration in Tampere is seen as somewhat problematic due to a low formation of new 

business ventures and weak growth orientation of local firms especially in the software industry. 

Thus, the executives considered that most of the small and medium-sized ICT firms are business 

units of large firms located elsewhere. Compared to the world’s best innovation environments, the 

executives considered that Tampere lacks business services and suppliers of R&D services. On 

the other hand, the large eTampere Information Society Programme was seen as a positive 

initiative, especially towards developing a kind of pilot laboratory and testing environment covering 

a whole city-region with ‘a socially balanced local community’. What were seen to be successful 

steps taken in regional economic and business development policies in the past were the 

strengthening of university–level education and the establishing of Hermia Science Park, where 

parts of the business unit are located. 

5.6. Summary: Understanding the similarities and 
differences in innovation activities and their contexts  

This section summarizes the key findings of this chapter. After that it proceeds to 
discuss the meaning and relevance of the findings and their relation to the 
findings of the quantitative analysis conducted on the basis of the postal survey 
presented earlier. At a broader level, the outcomes of the study are discussed in 
the last chapter, linking them to outcomes of other studies conducted in the RIS 
fashion. 

The firm executive interviews provide a rich and varied source of empirical 
evidence. They show, on the one hand, that the created categorization of five 
groups of firms in its main lines functions well and, on the other hand, the 
interviews show how varied and multifaceted a phenomenon is in question – 
although its many aspects of relevance still remain unstudied.  
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What became clear is that �������#������������!���� �������"������ in present-
day firms: with a few exceptions, there were lots of development activities going 
on in every firm. The level and form of learning, nevertheless, varied to a great 
extent between firms. In most of the firms, it was accepted as “business as usual” 
to continuously have a “to do” list of changes. Overall, the outcomes indicate 
that the Finnish innovation environment signals a constant need for 
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improvements in most areas of business activity for the firms, and there are only 
a few “pockets” of stabile business environment in which those firms may 
perceive to stay as they are.  

Among the 35 firms,� !���������  $� ��� ����������� in products ranges from 
globally innovative products and wider business concepts to nationally new 
products and services, and further to less demanding new product launches in 
which minor alterations have been carried out, such as quality improvements or 
use of new materials or new user groups that have required less new knowledge 
and ability to learn something new. In these processes the range of 
innovativeness varies from wide business restructuring to gradual steps towards 
team-based organization, and from large-scale ICT application projects also 
calling for changes in organizational practices to an installation of a new piece of 
machinery with a needed personnel training. Thus, a problem in research is to 
decide where a certain change can be considered as innovation and where, for 
example, a gradual learning process occurs. However, as stated earlier, this 
demarcation is not considered to be that important as different kinds of 
innovation and learning activities are seen as important due to a wide variation 
between different types of industries and firms. Forms and levels of innovation 
and learning cannot be normatively valued in a straightforward fashion without 
knowing their specific history and context, which definitely goes beyond the 
possibilities of this study. The developed grouping should be seen as a tentative, 
yet seemingly fairly well-functioning, division of firms according to their 
principal orientation in innovation activities and to how this orientation reflects 
their relation to other actors and spatial dimension. 

Overall, there are a number of firms with products that are subject to 
" ����� ������� ���# according to their customers’ specific needs. This tailoring 
or customization means an increase in knowledge-intensity because in these 
circumstances firms constantly receive orders requiring new solutions and 
problem-solving. In addition, more service-oriented business models are 
emerging also among manufacturing firms as there are continuous interactions 
related to customer relations. This continuous presence and tailoring can be seen 
as certain kinds of competitive advantages or “shelters” in international 
competition, because it is these parameters that foreign competitors often cannot 
or are not willing to compete with, particularly if they produce large batches of 
less- or non-tailored goods and services. 

�����"�) �������� � also indicates a certain aspect not that much covered yet 
in the studies following the RIS approach. In addition to new services into the 
markets, there are also cases in which a certain service as such is not new to the 
KIBS firm producing it, but it is an entirely new input for its user, and sometimes 
in a substantial role in transforming this customer’s processes or in developing a 
product.  

This orientation towards customer focus can also be seen in the outcome that 
to gain benefits from their innovation activities, formal means such as patenting 
were not seen as that important. Instead, a rapid response to market needs, 
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proactive activities and long-lasting, close relations with key customers, in 
addition to secrecy, were considered to be more important. This also partly 
reflects the small firm size on the average and the large number of firms in 
service and mature manufacturing industries within the sample (representing 
very well the distribution of the firm population in general though). 

Concerning the firms’ &� "������ !���� &����, almost every firm has had 
projects and programmes, for example, to train their personnel, and 
organizational changes have been typical. In broad terms, a great deal of firms 
were aiming to achieve a flexible and learning organization, maintaining focus 
on the quality of products and processes and increasing cost-efficiency at the 
same time. Thus, many of the firms set up a very challenging agenda for 
themselves. At the same time, most of the firms faced a constant time pressure at 
individual and organizational levels.  

Indeed, problems with and  -���"���� � � ��� ���� � seem to be primarily 
found in the firms’ own internal organizational culture and established routines. 
As far as resources for innovation are concerned, internal problems seem to 
come first. The personnel were usually seen as a positive asset in this sense, but 
organizations were often considered as too thin and too dependent on a few key 
persons. Sometimes established routines and ways of thinking were seen as 
problematic, particularly related to cases in which considerable changes had 
taken place in business concepts, referring to the significance of forgetting in 
order for new learning to take place.  

Finding suitable sources of external funding for demanding innovation 
projects was not perceived that difficult: if not private banks, then public 
organizations such as Finnvera or Tekes were seen as useful partners. 
Nevertheless, as for development processes with, for example, a limited scale, 
time span or several stepwise goals that are typical in SMEs, external funding 
could not often be sourced because such initiatives are difficult to put into a 
project form. Continuing with innovation obstacles, technology was seldom seen 
as a problem especially if compared to managing human resources and 
knowledge embedded in the firms’ organization and personnel. Overall, 
problems and obstacles were more often perceived in internal than in external 
factors.  

This may indicate that, after all, most of the firms are not as dependent on 
any one single source of external competencies as they are dependent on their 
internal competencies and capability to utilize them, with an exception of a prior 
role of key customers as a source of information or as a partner to develop 
products or processes. Therefore, a dominant pattern of interaction can be seen to 
be based on ���%��� ��!�&��!���'� �����������  ������!� &� -���)� ����# in 
relation to innovation activities. This may be explained also so that many of the 
firms found that in their innovation activities, services and support could be 
found outside the firm if needed, but the real bottleneck was inside the firm in 
getting things started.  
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Nevertheless, the role of many external actors should not be underestimated, 
including especially those organizations that are related to funding of innovation 
and those having an indirect impact by providing firms with intellectual 
resources by education, training, and as a source of recruitment. This last notion 
again indicates a tendency to build internal capabilities for learning, problem-
solving and innovation. 

 
(���	�����������
����
 
Chapter 4 investigated the differences and similarities between the groups of 
innovating firms in quantitative terms, whereas this chapter explored the groups 
in a qualitative manner. In the following, the characteristics of the groups are 
summarized and briefly commented on from these qualitative grounds to deepen 
the characteristics outlined earlier and to validate and evaluate those 
characterizations. 

Indeed, among� 1�3 �� &� !�"�� ��� ��� �� there was a wide range of 
innovativeness in their product innovations. As anticipated in Chapter 4, the 
group is roughly twofold: on the one hand, there are some, mostly fairly large, 
manufacturing firms carrying out intense R&D activities and, on the other hand, 
there are several service firms which base their innovativeness more on widely 
diffused expertise of their highly educated personnel. These nine firms were able 
to introduce remarkably new products and services to the market, often also 
accompanied by other (process) innovations. Firms in this group grew rapidly as 
eight of them had more than a 10-per-cent annual increase in both their turnover 
and personnel. With most of these firms, innovativeness has a very strategic role 
to play, which was also been well acknowledged. Mostly the product innovations 
were based on, or made use of, new information and communication 
technologies even in the case of firms not belonging to the ICT industries. 

1�� �� &� !�"�� ��� ��� �� introduced smaller improvements in their 
products or their products required fewer new competences of the firms 
compared to the firms in the group of Major product innovators. These firms 
mostly represent more mature and traditional industries. Nevertheless their new 
products were significant for their competitiveness and they were usually 
launched due to competitive pressures and as a response to competitors’ product 
announcements. Very often these products representrd significant innovations 
only to the firms themselves. Changes and improvements needed were to a great 
extent based on existing knowledge and competencies that a firm already 
possesses. If some new knowledge was needed, it was related to a specific 
application or a customer group, for example. Aesthetic design capabilities were 
sometimes also called for.  

�4)-���!� &� "���� ��� ��� �� did not introduce any significant new 
products to the markets, at least not during the observed period of the last three 
years. Nevertheless there may have occurred improvements in existing products, 
demanding mere customization and other modifications. The focus of 
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investments and activities was in processes in order to enhance productivity and 
quality or to introduce more environmentally friendly production processes, for 
example. 

R&D activities were well established in these firms; they had formal units 
and also long-term routines and procedures for these activities within them. 
Nevertheless, and despite all of them having R&D units, their investments in 
R&D were not exceptional, but because of their fairly large size, big enough to 
maintain a considerable R&D unit. It is worth noticing that also the firms’ 
training budgets were quite average in relative terms.  

�/&������)-���!� &� "���� ��� ��� ��� are small and consist of a group of 
educated and experienced professionals; both firm executives considered it 
crucial to their success to recruit, maintain and develop expertise. Innovation 
activities were mostly incremental and firms were closely co-operating with their 
customers at least on a short-term project basis. Customers were the key sources 
of information for service development and long-term relations with them were 
also seen as crucial in protecting the firm’s own intellectual capital. Innovation 
activities wee related to these aims, and to further enhance the productivity of 
their service businesses. Firms were thus focused on modifications of existing 
services and on developing means to manage and produce these services in a 
more efficient way, at the same time attempting to motivate personnel to expand 
their expertise continuously.  

The least innovative were titled as 
�%���$����. However, even within this 
group there are some firms that were active in carrying out gradual 
improvements in their products and processes. Despite this, they did not invest 
considerably or carry out such changes that could be assessed as innovations. 
These firms were mostly able to carry out small changes without intentionally 
acquiring new competences, thus indicating characteristics of processes of 
learning by producing. It is noteworthy that many of these firms were 
subcontractors to large firms, being often in a position where they had no 
possibility or perceived need for large changes in products or processes.  

Mainly Other firms interviewed are small and in a single location. Within the 
group, the share of firms located outside the largest city-regions is remarkable: 
five out of nine firms, of which two in rural areas.  

 
�����
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�%��+��� � ���  $� "��� ���� in innovation was already observed in the survey, 
and further witnessed here. Especially firms operating in the industrial markets 
usually had had a long history together with many of their key customers, and 
they had created, or they aimed at creating, strong bonds with these key 
customers in order to receive valuable and direct information for their product 
and service development. This overall strong orientation towards close and long-
term key customer relations may to some extent have also reflected risk 
avoidance to a point that innovations would not take place. Several firms pointed 
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out that they intentionally make efforts to train their customers, in order to 
increase their understanding, for example, of a certain method or technology that 
they were selling embedded in their product or service with certain new features 
but which were nevertheless yet poorly acknowledged. These practices refer to 
the growing role of services besides physical products, in addition to the 
problematic case of selling a new product demanding changes in a customer’s 
existing routines and competences. It can also be seen as a shift towards 
transferring competences instead of narrowly selling goods. Certainly these 
kinds of practices also imply a shift towards closer relationships with customers, 
with more dense flows of knowledge between parties. 

The firms usually did no let geographical distance disturb maintaining their 
key customer relationships even in the case of rather small producers. It required 
many kinds of continuous communication, but among the firms committed to 
achieving important customer information, this condition was accepted as 
normal.  

Therefore, the focal role of customers was one of the cornerstones in 
innovation activities in general. Concerning �����"������� �+��# not exclusively 
connected to innovation activities, almost all of the firms interviewed perceived 
that, in recent years, firms had increasingly been aiming for closer relationships 
with selected customers and/or suppliers. The borders between a customer and a 
supplier may have become more permeable due to increased outsourcing. 
Although labelled as “inter-firm” or “inter-organizational”, many of these 
relations were, after all, between a few persons in these organizations. 

Core competence was widely used as a concept to explain why a firm had 
focused its activities recently. For smooth flow of information between firms 
sourcing a certain expertise from outside their own organization, close relations 
were needed. However, larger constellations of innovation networks as explicit 
relations of a number of firms and other actors working together to produce one 
single innovation did not often exist among the firms interviewed, although there 
were few examples of this as well. 

For many SMEs, especially for those operating as subcontractors or suppliers 
for large firms, a shift towards partnerships between the focal firm and its key 
suppliers was advantageous. These relations in many cases increasingly 
facilitated learning processes in order to enhance the productivity and quality of 
the suppliers, widening the suppliers’ competences. In addition to the cost-
efficiency ratio and quality aspects, it was the capability to innovate in many 
cases that mattered when large customer firms made their decisions concerning 
the suppliers they selected as their first round suppliers. Of course, these 
processes towards more integrated, closer relations did not always take place 
without conflicting interests, and there were many firms dropping out during 
these processes of systematization of supplier networks. 

There are clear signs that geographical proximity matters in industrial 
production chains after their restructuring: large industrial customer firms often 
prefer to have their key suppliers located nearby. This is especially the case 
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when there are certain critical stages of production which are outsourced and 
when the quality and time of delivery to a final customer are crucial. This is 
sometimes the case also when a large industrial customer is willing to hand some 
R&D-related responsibilities over to its key supplier, for example. On the other 
hand, it became evident that many business units belonging to the large groups 
operating in these regions used their regional suppliers often for less important 
phases of production or sourced less important components from them. There are 
many reasons for this, these being the mostly small size of regional suppliers and 
thus their often limited capabilities for R&D, the location of suppliers of the 
most specialized production inputs being outside the regions, and so forth. 
Although there are a large number of suppliers in, for example, metal industries, 
most of these were perceived as providing inputs which could also be sourced 
from other locations. So far, overall costs of using the regional suppliers were 
often seen arguable and thus they have time to try to establish closer, more 
knowledge-intensive relations with the large firms. 

Despite the fact that a strategy of building close network-type relations to 
innovate had been a fairly common tendency, not all firms had adopted it. For 
example, secrecy of market knowledge or technological know-how made some 
firms avoid building network relations and led some other firms to withdraw 
from co-operation. Thus there may have been a trade-off between externally 
needed complementary competences and the perceived risk of knowledge 
spillovers. Nor is there any reason to assume that firms tended to linearly build 
and maintain long-term co-operative relations; instead, relations may have also 
evolved from being dependent on external partners into becoming more 
independent. 

The groups in which firms � ��� $��� had �����"�� long-term co-operative 
relations – ��� ���� ������ �+� – were 1�3 ��&� !�"����� ��� �����!��4)
-���!� &� "���� ��� ��� ��. These differences between the groups could be 
expected to some extent, also compared to the findings from the survey analysis. 
However, in each group there are $��������%� ����""������� �� $� ��� ���� ��
���� �+� at different geographical levels and with two kinds of actors 
(customers and suppliers) in vertical value-chains. There are four firms which 
had distinctively manifold innovation networks including both key customers 
and suppliers and ranging from regional through national to international level. 
Three out of four of these firms represent fairly mature industries and as many 
are also in foreign ownership. 

Among the groups, the national and international levels were at least as often 
locations of key customers and suppliers as the regional level. Among the 
groups, service firms tended to have mostly vertical innovation networks within 
the country and in their own region, reflecting their mostly small size and maybe 
also their need to maintain a close contact with their clientele. 

Concerning % ��2 ��������� �+��#, firms in all groups had both inter-firm 
partnerships and relations with support organizations, but Expertise-based 
process innovators and Other firms did not have these relations at the 
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international level, and among Minor product innovators there was only one such 
firm. These outcomes, among other things, indicate that the firms in different 
groups differ considerably from each other, and that the firms in the Major 
product innovator group, again, are seen to exploit external resources via explicit 
innovation networks more than most of the others.  

� ��2 ����� ��� ���� �)������!� �����)$���� &�������%�&� did not appear as 
often among the firms interviewed as expected, although a quite usual case was 
that a firm had a partner firm or firms of similar type (e.g. size), and their joint 
activities involved different type of information sharing concerning, for example, 
experiences related to process innovations and improvements. Another, more 
formal type of horizontal partnering was to belong to a group of SMEs aiming at 
the same foreign market often with somehow compatible product range. In some 
occasions, the co-location of the organizations and especially the joint 
background of persons involved facilitated co-operation.  

Concerning % ��2 ����� ���� �+��#� ���%� ��&& ���  �#���2��� ��, 
organizations providing firms with either human resources or funding were the 
most important, whereas, for example, those organizations serving firms with 
technology transfer or brokering were not brought up often. Educational 
institutes such as universities were first and foremost sources of educated 
workforce for the firms, and recruiting of new personnel from these institutions 
was considered very focal in relation to the firms’ overall innovation 
environments. Provision of training for the firms’ existing personnel was also a 
common platform for interaction. Following these, commissioned R&D co-
operation formed a source of technology for many firms. However, a large share 
of the firms’ R&D co-operation with HEIs was intertwined with recruiting of 
graduates. Recruitment was usually emphasized more than R&D co-operation, 
indicating that the firms mostly preferred to develop their products and processes 
rather independently, after all. 

Of the support functions of the (regional) innovation system, education and 
especially training and sourcing of recruits seem essentially to have taken place 
at the regional level, whereas R&D co-operation, for example, may have 
occurred, and often did occur, at several geographical levels. This is not so much 
due to the unimportance of geographical proximity in inter-organizational R&D 
projects, but because of limited possibilities to source all the needed 
competences from within one region, at least in the Finnish circumstances. 
However, there are cases in which a firm found and exploited a matching 
expertise from the regional innovation support infrastructure due to belonging to 
a strong, specialized regional cluster. Concerning co-operation with the 
innovation support infrastructure, the firms did not bring up many problems – 
those in more intense interaction had already a quite established culture of co-
operation. One of the difficulties in many publicly initiated and funded 
innovation programmes is timing, referring to different time spans between firms 
and most of the support organizations.  
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( �"�����#����� #� �&����!�- �%������"��� ��!�% ��2 ��������� �+�' both 
the regional and national levels are crucial, and the international level of 
innovation networks was, after all, somewhat behind these two with only a few 
firms in each group having long-term co-operative relations with foreign 
partners. This was emphasized particularly in firms’ relations with innovation 
support organizations: Only a few firms had created and maintained relations 
directly with foreign universities, for example. In many cases of international 
firms with multiple locations, relations with foreign partners were with a foreign 
business unit, not directly with a Finnish business unit itself.  

In addition to long-term co-operative relations mostly analyzed here 
perceived as actual innovation networks, short-term co-operative relations – 
&� 3�"�)-���!� ������ �� – are of increasing interest. Here it was noted that 
project-based relations were more often connected to firms in the group of Major 
product innovators and to firms in service industries, or to firms with notable 
characteristics of service firms, or products having service characteristics. In 
relations with support organizations, and in horizontal partnerships, project-type 
relations were very common among firms, although there were also many 
relations of basically long-term character yet organized as single projects around 
certain themes. On the other hand, long-term transactions (loyal/arms-length) 
were noted to be typical among the manufacturing firms.  


������, it seems that the firms – although they mostly had some key 
relations related to their innovation activities – were ���� ���  $� �%�� "������ ��
&����  $� ���� ������������ ��#� ����2�!� ��� ���� �� ���� �+�. The fairly strong 
role of support organizations, especially universities, suggests that from the 
innovation perspective the two regions studied can be characterized as 
significant nodes of ��!�����E����������� ������ ��%�&� instead of being 
characterized as locations of networked inter-firm agglomerations, although 
there are some agglomerations such as the metal or ICT industries. These 
agglomerations are nevertheless more characterized by the classic model of 
agglomeration with not many strong linkages between firms. Nevertheless, it 
cannot be said that firms’ external relations would be characterized by arms-
length relations only because, for innovating firms, it is fairly typical that there 
are many network relationships existing at different geographical levels. 
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Concerning the firms’ wider ��#� ���� ��� ���� �� ����� ������, many 
executives perceived the whole of Finland as one region when thinking 
international business and competition. For example, inter-organizational and 
personal-level ����� seemed here not that much as an attribute of local or 
regional innovation environment, but more like an attribute of business 
environment in Finland in general. Southern Finland was also often considered 
as one region. Nevertheless, in sourcing many vital inputs, a smaller 
geographical scale was pronounced often as many types of advantages (and 
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disadvantages) of agglomeration. These include, at least, external economies of 
scale due to a concentration of firms in a certain industry or within some related 
industries or in general (urbanization economies). These were usual in broadly 
conceived metal industries in particular, and also in ICT industries. The number 
of firms referred to an availability of regional skills pools, due to a number of 
HEIs and a concentration of firms in their respective and related industries in the 
regions. However, the existence of similar or related industries does not 
automatically guarantee a firm certain agglomeration advantages if it is, for 
example, so highly specialized that some external competences could not be 
found from a firm’s geographical proximity. There have also been periodic 
shortages of skilled labour, typical of small firms in ICT industries, which, as 
explained by their executives, derive from the fact that large, international firms 
are able to attract most of the graduates. 

As the most important single factor related to the firms’ regional innovation 
environment, the firm executives stressed the ������-������  $� ��!� �""���� � �
�+����!�� �+$ �"�, where most often a critical resource consists of university 
graduates, but sometimes also of a certain group of blue-collar technical 
professionals. Local competition between firms in the same or related industries 
was more often seen from this perspective of successful recruiting instead of 
competing on markets or customers. The firms with difficulties in recruiting 
were often small and/or with a remote location in relation to the two main city-
regions of the study.  

The executives considered also often that for their innovation-related 
activities, &� /������  $� ������������� ��!�  �%��� �!�"��� ���� ���������� is very 
important. This means functioning channels to source new graduates and a 
possibility to make use of graduate works like Master’s theses. For some firms, 
this also referred to their actual R&D co-operation taking place as commissioned 
research projects, joint participation into technology programmes, or mobility of 
personnel between organizations, and so forth. Proximity of an important partner 
university, often in connection with availability of skilled workforce, was usually 
pointed out as highly important by some of the largest firms, of which many are 
also in foreign ownership. Connected with the findings from the survey analysis, 
this underscores the significance of ample supply of university graduates, a 
specialized provision of services in personnel training, and a high-level science 
and technology infrastructure as factors potentially binding large international 
firms to their locations. 

�%�� �����& ��� ��!� ����" �����"��� ��� ��$������"���� is an issue also 
quite often brought up in the interviews, mostly in a positive manner. This 
infrastructure has two main functions: the more traditional one refers to smooth 
logistics and enabling of spatially diffused everyday production routines. For 
many firms, this infrastructure also diminishes the friction of distance in 
reaching partners of innovation activities. Another more “traditional” factor was 
also brought up several times – the level of wages, rents, prices, and so forth. 
Partly these cost-related issues can be considered to be connected to innovation 
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activities in terms of making decisions upon the location of their R&D units, for 
example. In comparison, not many executives pronounced the meaning of 
specific “atmosphere” or intangible institutions of a local milieu often discussed 
in the RIS theorization or in related territorial innovation models. Nevertheless, 
this may be more a question of an applied method, and calls for further research. 

Geographical proximity of different types of innovation partners and service 
providers was frequently discussed in the interviews, in addition to references to 
&� /������  $� "��� �����  �� ��&&�����, either key customers or suppliers, or a 
wide customer or supplier base in the vicinity. For some firms, they were directly 
connected to their innovation activities, whereas for some other firms they were 
chiefly or exclusively connected to factor and product markets, depending on the 
firm’s activeness in innovation. 

Some of the firms which considered that their ��#� ���� ����� ����� is in 
many dimensions � �� ��&& ����� of their operations had some things in 
common: a location outside the large city-regions or mature industry with lost 
agglomeration economies. Especially firms outside the large city-regions rather 
often complained that their local environments did not provide them with the 
resources and stimulations as firms in the city-regions had. Most of all, 
recruitment was considered to be problematic, as was sourcing of different types 
of business services. Long distance from key customers or suppliers was also 
considered a hindrance to closer co-operation among many executives. 

Firms that considered their ��#� ���� ����� ������� ��� ��&& ����� of their 
operations represented all groups. All of these executives considered important 
that in proximity there is a certain university or another educational institute that 
a firm is used to co-operating with. Some executives pointed out that belonging 
to a regionally strong cluster is advantageous in many ways to their operations, 
and to innovation and development activities, all these belonging to metal and 
electronics industries.  

Some of the executives that most often pointed out both positive and negative 
aspects related to their regional innovation environment were in firms among the 
largest in the study, and business units in foreign ownership. These executives 
pointed out that a continuous development of a regional knowledge-base and 
competences is required and a constant learning from and monitoring of the 
developments is needed by the policy-makers, in order to secure that these 
international plants will stay in the regions. These firms intentionally “cultivate” 
their regional innovation environments to suit their needs by their active 
participation in policy-making processes – a viewpoint often not acknowledged 
in territorial innovation models. 

To sum up, there are differences between the innovating groups and those 
that do not innovate, in terms of innovation activities and related networks, and, 
on the other hand, those groups are not homogeneous internally as far as their 
relations to their regional innovation environments are concerned, but instead, 
similarities found cut across these groups. Thus, the $��������  $� ��� ���� ��
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�"��������� ! � � �� ��"��������� &� ��!�� ��$ ����� �� �- ��� $����5� �&������
-�%��� ��. 

Of the two key aspects of the regional innovation system, it is learning in its 
diversity and richness that takes place within the firms, whereas interaction 
particularly in the form of long-term co-operative relations is not that dense 
among firms at the regional level. Therefore, what we have here is � �����+����
�����)������ �������  $� ��� ���� �� ������!�  $� ������ ��#� ����  ��, when 
examined from the bottom-up perspective. This holds true specifically if we 
remember that vertical linkages, close relations to key customers or suppliers, are 
the most important in innovation activities to most of the firms. Yet, this 
standpoint rests on studying the strong ties of the firms, whereas many of those 
aspects important within the regional innovation environments may be geared to 
more implicit dimensions of interaction. This obviously calls for a development 
of new effective methodological viewpoints and methods in the RIS approach. 
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6. THE FINNISH PERSPECTIVE ON 
REGIONAL INNOVATION 
SYSTEMS: DISCUSSION AND 
CONCLUSIONS 

6.1. Firm-level outcomes and the RIS approach: 
Summary and discussion 

This final chapter combines both the outcomes of the empirical chapters and the 
theoretical chapters to answer the research questions posed for the whole study. 
It aims to contribute to the academic discussion circulated around the issue of 
innovation-based regional development and particulary around one of the many 
approaches to it – the regional innovation system approach.  

Thus, this chapter proceeds from summarizing and discussing what has been 
found in the present empirically focused study to synthesize the main 
contributions to the regional innovation system approach both methodologically 
and theoretically. The chapter’s rationale is from the empirical towards a more 
abstract level and to a theoretical discussion. The first section (6.1.) is based on 
the outcomes of the present empirical study and the second section (6.2.) puts 
these into the wider context of the RIS approach. First, the methodological 
choices and problems of empirical evidence are assessed in order to validate 
what can be considered to be relevant and solid outcomes (6.1.1.). The chapter 
then continues by combining the main outcomes from the quantitative and 
qualitative analyses (6.1.2.) to discuss these empirical contributions at a 
somewhat more abstract level (6.1.3.). The next section (6.2.) begins by 
comparing the main findings with findings of some other studies following the 
RIS approach (6.2.1). The chapter moves then on to discuss those findings that 
are considered relevant to the theoretical and methodological development of the 
RIS approach and attempts to suggest some key areas of interest and potential 
advances of the future (6.2.2.). Although not policy-oriented, the study is seen to 
come up with certain insights significant for regional innovation policies and 
related fields of public interest, and they are therefore commented in the final 
section (6.3.). The chapter ends in some concluding remarks of a general nature.  
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Dicken and Malmberg (2001, 350) remind us that all systems are simultaneously 
both functional and territorial. They warn us that focusing on systems means 
downplaying the significance and role of firms, forcing to concentrate on 
structures at the macro or meso scale. This study empirically analyses firms’ 
innovation activities and related network relations spatially at the firm level. 
Here networks have an intermediating role: they are assumed to form a channel 
through which firms are able to source knowledge and competences from their 
innovation environments. On the other hand, existing regional networks also 
imply that there possibly occurs systemic interactive learning characteristic of a 
regional innovation system.  

There was a methodological question to be answered, whether the interest 
was to lie more in a firm or a region. This study aimed to contribute to the 
regional innovation system approach and thus more to the discussion on regional 
development, but by primarily focusing on firms in order to build a more solid 
theorization from the bottom-up perspective, not to downplay the role of firms 
and their varying specifities. It is believed that by using such a perspective, 
several assumptions of sometimes rather abstract theorization of the RIS 
approach can be put under closer scrutiny and be developed that way, by 
sharpening the analytical toolbox or by, at least, shedding light on some of the 
problematic yet focal concepts of the approach. It seemed arguable to abandon 
some “traditional” methodological solutions of the RIS approach, i.e. the 
“object” approach, and aim at studying different types of innovating firms, 
because the latter was believed to function better, particularly if the interests of 
the study primarily were to lie in regional development, not in innovation ���	��.  

According to Doloreux et al. (2003, 4, see also Asheim & Isaksen 1997), 
studies under the RIS approach may have a narrower focus on mainly industrial 
structure and relationships amongst firms, or a wider focus entailing also those 
supporting institutional arrangements and knowledge infrastructures relevant 
within a certain RIS. The authors consider the latter as the one most properly 
associated with the RIS theorization and research due to the “dual perspective” 
characteristic of the RIS approach. The present study certainly focused on the 
firm perspective by having only primary data from them to limit the empirical 
observation but without excluding the relationships with other kinds of actors 
relevant in firms’ innovation activities. Nevertheless, it is obvious that many 
insights that are important to the RIS approach had to be left aside, including 
political and other institutional aspects so central in many studies by the key 
proponents of the approach. 

The study applied a view that innovation-related interactions, and also 
explicit innovation networks, are to a great extent – when studying a large 
population of firms in two regions including a lot of firms in “traditional” 
industries – geared to interactions and networks of normal everyday production 
routines. This holds especially true with vertical relationships with customers 
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and suppliers. There are approaches which make a clearer distinction between 
production routines and specific innovation and learning processes, although 
these activities are in reality often intertwined (Dicken & Malmberg 2001, 348–
350). In the former approach, questions such as the division of labour between 
firms, organization of production chains, and relations between trading partners 
are essential (from the relational perspective). In the narrower approach to 
innovation and learning, the focus is mainly or exclusively on the way in which 
varied skills and competencies are combined through various interactions to 
result in new knowledge and innovation.  

Before evaluating and discussing some limitations and pitfalls of this study, 
let us first come up with some strengths that enable the study to contribute to the 
further development of the RIS approach. First of all, the data is fairly unique: it 
consists of a firm survey that includes one third of the total firm population in 
manufacturing and knowledge-intensive business services industries in the two 
centrally located regions in Finland. The number of firms and business units is 
large both in the survey (360) and in the firm executive interviews (35), and in 
addition, these data-sets consist of a wide range of different types of firms by 
size, industry, innovation behaviour, and so forth. Therefore, the outcomes of the 
survey can be considered to represent all types of firms ranging from very 
innovative to totally non-innovative, stagnant firms. It can thus be claimed to 
represent fairly well “the industrial Southern Finland”, excluding perhaps as a 
special case the capital city-region with its probably many more internationally 
oriented firms and higher inputs into and outputs from innovation – among the 
highest within the regions of the whole of EU, according to the European 
Innovation Scoreboard (2003). Even in the capital city region, however, firms 
most likely fall into the innovation categories employed here. What would 
probably distinguish the firms in the capital city region from the firms studied 
here is their spatial behaviour.  

It also seems that the outcomes based on the data are fairly solid. The 
grouping of firms functioned well and shed light on the spatial dimension of the 
groups’ innovation networks. Triangulation was important to secure the 
significance of the findings: most of the key outcomes came up several times in 
several forms during the study, thus showing their tenability. 

However, several deficiencies can also be identified. One of the weaknesses 
of the present study is without doubt that it is mostly cross-sectional rather than 
longitudinal by nature: the survey was carried out once, yet posing some 
questions related to changes during the observed period to gain an understanding 
of the direction of the development within the firms. The firm executive 
interviews allowed for more temporal perspective, as many questions are related 
to developments during the history of a firm, although they also mostly focus on 
the recent past. Overall, the study obviously observes only a short period of time. 
A follow-up study, therefore, would be desirable – however, it is questionable 
whether the survey in particular could be replicated as successfully as the present 
one due to the decreased interest of the firm executives to respond to surveys. 
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The timing of the study obviously may have had some effects on the 
outcomes: “a high tide raises all the boats”. There was a vivid economic boom 
going on during the collection of the data at the end of the 1990s. This can be 
seen, for example, in firm executives pronounced interest towards concerns of 
recruiting and supply of workforce. In retrospect, it seems that their concerns in 
general have shifted towards recruiting fewer, yet more experienced persons, 
among other things. Recently also processes like outsourcing and off-shoring of 
activities, in addition to some conspicuous layoffs, have gained attention in the 
regions. Many firms may also invest less in their innovation activities nowadays. 
Nevertheless, there seems to be no reason to assume that the slowdown of the 
economic boom would have altered much the spatial patterns of the firms’ 
innovation networks or networking in general. What is probable is that some 
more firms have created also network relations at the international level, and 
some firms in the group of Others have introduced innovations and would 
nowadays belong to the group of Minor product innovators, for example, as 
anticipated here. 

The present study has concentrated on existing and established firms, limiting 
out the firms employing less than ten people in manufacturing and five in 
business services. Newborn ventures would obviously have shown more 
orientation to their regional innovation environment than the established firms in 
the present samples. Nevertheless, in an overall discussion on the regional 
dimension of innovation, it has to born in mind that the rate of new firm 
formation varies between localities and countries to a great extent, as do the 
characteristics of these new firms (service/manufacturing, high/low technology 
level, etc.), and this firm formation rate is one of the very crucial characteristics 
related to the performance of regional economies and innovation environments. 

In the following, the main outlines of the empirical outcomes are gathered 
together from both the more quantitative and qualitative analyses in sub-sections 
6.1.2 and 6.1.3. After that, Section 6.2 discusses these outcomes in relation to 
some other RIS studies and seeks to come up with some notions contributing to 
the theoretical and methodological development of the approach. 

3���#�	?���	��������	�(	����������	����������	���	���"���	

This sub-section provides an overall summary of and discussion on the major 
outlines and findings of the study. This is carried out in broad outlines due to the 
fact that the empirical findings were presented in full detail earlier in Chapters 4 
and 5 (specifically in 4.6 and 5.6), and thus there is no need to go through them 
again on that level. Instead, there are two main concerns here: first, to broadly 
outline the empirical reality of the firms’ innovation activities and external 
relationships in their regional environments in the two Finnish regions studied 
and, second, to find out what messages these findings convey in relation to the 
proposed theoretical framework. Therefore, here it is also asked why certain 
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findings are as they are – i.e. at least a preliminary explanation for some of the 
key findings is searched for.  

The regional innovation approach typically focuses on key actors such as 
firms and R&D organizations, their mutual relations, and innovation and 
learning occurring within and between these actors. There is much theorization 
also on clustering of economic activities, for example, and on different types of 
institutions forming a frame for innovations to emerge. As presented in Chapter 
2, mostly this theorization has been done in a “top-down” fashion, whereas one 
of the key ideas in this study is to contribute to building elements that are based 
on the “bottom-up” perspective in order to create more fine-grained 
understanding of different types of innovating firms and their linkages to their 
spatial innovation environments especially in relation to their explicit linkages. 
Focal for the RIS approach, it is under scrutiny whether and how firms in the two 
regions studied are learning and innovating, and in what sense it is relevant to 
conceive of the regions as regional innovation systems: in other words, are 
innovating firms interacting with each other and at which main spatial level does 
this take place? 

This study focused on what can be perceived as the very core areas of interest 
in the RIS approach: firms with their distinctive innovation activities, their 
explicit linkages in relation to innovation activities, and to some extent their 
regional innovation environments. An important issue was to address the 
differences between innovating firms and what follows from these differences in 
terms of innovation networks (or “networks of innovators”) and wider 
innovation environments – and essentially their spatial dimension. As proposed 
in the theoretical and analytical framework, the key firm-level determinants were 
seen to be the following: the characteristics of firm organization, strategy, and 
position in market and production chains on the background, and a firm’s 
resources and competences internally and externally, a firm’s innovation 
networks and the characteristics of its (regional) innovation environment 
providing a firm another source of resources and competences to innovate, as 
was presented in Figure 3 in Chapter 2.  

A categorization of innovating and other firms was formed including two 
product innovator categories (Major and Minor: in every case a new product or 
service introduced to the market). Two categories consist of firms with 
considerable changes in their processes (R&D-based and Expertise-based). A 
residual category (Other firms) was formed of firms which did not introduce any 
significant changes either in their products or processes during the period of 
observation of the mailed survey (1996-98). It is important to note that both the 
product innovators often introduced also process innovations and the process 
innovators often improved their products or services, but the categorization was 
made according to the focus of changes between products or processes. 

In addition, 46 companies or business units were categorized as Major 
product innovators, and 86 as Minor product innovators. Together these 
categories include 132 out of the total of 362 firms in the sample (36.4%). It is of 
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interest that within the Major product innovator group, the share of service firms 
is much bigger than their share of the total sample. Further, 53 firms belong to 
the groups of process innovators (14.6%) – however, it has to be noted that most 
of the product innovators had also been active in developing their processes. A 
total of 177 firms (49%) belong to the group of Other firms, which had no 
significant innovations or investments in innovation activities during the period. 
It is thus noteworthy that among the two regions studied, and within their 
“regional innovation systems”, as many as every second firm did not actually 
innovate. This indicates, among other things, that from the regional development 
viewpoint, the RIS approach, strictly taken, is not well applicable with a great 
share of the firm population – or, does it indicate something fundamental about 
the regions as innovation environments? In any case, many of the surveys 
conducted in the RIS fashion tend to arrive at the result that only the minority of 
firms are innovating. 

It is noteworthy that the survey data showed that, among the most innovative 
firms, the share of business service firms was great, and especially so with the 
software firms. Again, among the firms interviewed those were among the most 
innovative Major product innovators, and further, almost all the other firms 
belonging to other industries within the group had exploited information and 
communication technologies in their product innovations. Accordingly, the 
regions and the whole country rose to the international level of competitiveness 
at the same time with the surge of the ICT boom. Therefore, among the product 
innovators there are both firms from the relatively new booming industries as 
well as firms which have been able to adopt the new technology to increase the 
innovativeness of their products. As the services firms also otherwise often 
showed a high level of innovativeness, it follows that the RIS approach needs a 
theoretical and methodological transformation in order to suit better to the ever 
increasing expansion of the service sector, instead of concentrating more or less 
on manufacturing or only on high-technology sectors. This will be discussed 
more later on. 

Concerning networks, the study witnessed a fairly common view that a 
vertical dimension, customers and suppliers along the production chains, and 
everyday production routines form the principal innovation environment for 
most of the firms. However, among the two regions studied, the firms in general 
seem to be connected also with many other types of actors. Among them were 
the majority of firms with some interaction with higher education institutions 
(HEIs) and research and technology organizations (RTOs), in addition to 
innovation support organizations such as financiers. This seems to indicate that 
one of the basic underlying ideas of the RIS approach – the role and significance 
of various institutional actors in addition to other firms – is solid. In fact, the role 
of universities in particular came to the fore, and it will be discussed in the 
following. 

Concerning the spatial dimension of innovation networks, a slight majority of 
firms are regionally more integrated by their key customer relations than firms 
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without any important customers located in the same region. Expertise-based 
process innovators are the most regionally integrated in their key customer 
relationships by their approximately 85 per cent added shares of firms having 
customers in their own region as well. In comparison, for R&D-based process 
innovator firms this share is as small as 20 per cent. The outcomes concerning 
Major product innovators seem to be somewhat ambiguous; the group divided 
into two halves of exactly the same size, where half of the firms were at least to 
some extent integrated into a region by key customer relations, and half of them 
did not have any innovation-related key customers located in the same region as 
the firms are. Especially the interviews showed that this is to a great extent 
related to firm size and organizational status; single-plant small firms were still 
fairly rooted in places of their origin and some were about to internationalize, 
whereas some intended to remain on the domestic markets, and the multi-plant, 
often larger business units were already internationalized and had an interest to 
create and maintain the closest innovation-related relationships with key 
customers often abroad. 

The location of innovation-related key suppliers was, on average, very 
similar to the distribution of key customers: a slight majority of all firms had 
some suppliers located in the same region as they themselves are. Again, 
Expertise-based firms most often had their key suppliers in the same region, 
whereas two thirds of the R&D-based process innovators did not have any key 
suppliers in the same region. As these R&D-based firms were in most of the 
cases large business units, the outcome implies that these firms seem to be very 
often highly footloose in terms of local supplier networks. Major and Minor 
product innovator firms had suppliers located outside the region to some extent 
more often than the average. 

One of the reasons behind the often national-level character of innovation 
networks among the firms studied, and especially among the most innovative 
ones, is highly probably an impact of Tekes, the National Technology Agency 
and its technology programmes, as some of the survey outcomes implied. This 
actor fairly effectively pulls together firms and organizations from different 
locations according to their specialization. The regional or local dimension 
comes into picture in these programmes usually only when there is a regional 
agglomeration of firms and organizations. This effect may facilitate escaping 
potential regional and local lock-ins. 

As mentioned, the study did not concentrate exclusively on innovating firms; 
instead, also those not innovative during the observed period (1996–1998) were 
included to be compared with those that did innovate. As far as it is possible to 
build upon the present research data, it seems that among the manufacturing and 
knowledge-intensive business service industries in the two regions studied, about 
half of the business units and firms can be characterized as non-innovative in 
terms of their products or processes during the observed period. Yet a large share 
of the firms in the group of Other firms was occupied with small-scale process 
improvements, as was seen in the firm interviews. This means in the present 
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study that they had not introduced any new products or carried out any 
significant changes in their processes during the period of observation. There are 
various reasons for this: for example, a firm may have not perceived a need for 
any considerable changes or it may have lacked capability or resources to carry 
out changes. Another possibility was that a firm was about to launch a new 
product or to develop its processes, but it had not done this yet during the period. 
Some firms in the interviews indicated that this may also have been the case. 
Nevertheless, the fact that about half of all the business units and firms are non-
innovative reveals that actual innovation activities were and probably still are not 
that focal a concern for a large share of firms in the regions – very small-scale 
improvements had been enough for them to survive.  

If we try to find an explanation for this non-innovativeness by the variables 
used, it is worth discussing the main outcomes in some length. Within the group 
of 
�%���$���� (“non-/less-innovative”), typical features attached to these firms 
are at least the following, organized according to the key themes used (see also 
Figure 11): 

 
� Basic characteristics, status of the organization and position in production 

chains: These firms are common among most of the industries, but especially 
among manufacturing industries with supplier-dominated trajectories. 
Having often a less-favoured position in production chains producing 
intermediary goods such as fairly mature and simple components or phase 
subcontracting a non-innovative firm may lack opportunities and “push” to 
innovate.  

� Strategy and market position: Many firms indicated a rather reactive 
behaviour in terms of strategy. As already presented, a less-favoured position 
in production chains often does not stimulate new signals from markets. 
However, sometimes there is not even an actual need, as a firm may have a 
fairly stabile market and key customer relations. 

� Resources and competences to innovate: Although within the group of Other 
firms the R&D inputs are at a low level, many of these firms nevertheless 
infrequently carry out R&D, if a certain need to renew products or processes 
occurs. It is indicative that among these firms, an increase in the number of 
personnel (new persons coming with new skills and ideas), the level of 
expenditure on and participation in personnel training (enhancement of 
qualifications of the existing personnel) are on the lowest level compared to 
the other groups. 

� Networking: The level of networking vertically and horizontally is generally 
low within the group. Suppliers of equipment and consultancy have some 
role in providing these firms with some new competences to stay in 
competition, but customers or different kinds of HEIs or RTOs are very 
seldom sources of information and ideas, as these firms are only weakly 
connected with them, and interactions, if they exist, are occasional short-term 
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projects. Regional and national levels are essential in these firms’ relations, 
be they co-operative or, as usually, more arms-length by nature. 

� The regional innovation environment: Does not represent an important 
source of resource-generating milieu or an environment that would signal a 
need for innovation and awareness of it, but instead a rather traditional origin 
and destination of some production inputs and outputs. Some firms 
acknowledged that there had been certain agglomeration advantages, mostly 
of the traditional type, which had been lost due to degeneration of these 
regional agglomerations of, for example, textile and clothing industries. 
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On the other hand, roughly half of all the business units and firms in the two 
regions were classified as innovative, be their innovativeness targeted to 
products or processes or both. In the study, product innovators were divided into 
two halves according to the degree of novelty of their product innovations 
(Major and Minor product innovators), and those with no significant product 
innovations but with considerable changes in their processes and inputs for them 
were again divided into two halves according their characteristic pattern of 



 
242 

 
 
 

innovation activities. The categories in these cases are R&D-based process 
innovators and Expertise-based process innovators, in which the former, as the 
name implies, base their innovation activities on formal R&D, and the latter base 
their innovation activities on their highly educated personnel and a continuous 
enhancement of cumulated expertise. In the following, a stylized summary of 
different groups of innovators is presented which seeks to find some underlying 
pattern of explanation. It must be noted here that characterization of the groups is 
comparative. 

1�3 ��&� !�"����� ��� �� as a group represent the most innovative end of 
the firms by their products, often intertwined with independent or supporting 
process innovations and improvements. Among the features typical of the group 
are at least the following (see also Figure 14): 

 
� Basic characteristics, status of the organization and position in production 

chains: These firms were usually business units of groups, yet not their 
headquarters, and the share of foreign ownership was large in the group. 
Among the firms, there were both small fairly new businesses often 
internationalizing and fairly large business units of internationally operating 
groups. These firms are usually suppliers of specialized production inputs 
such as software or consultancy, and either service firms or firms in 
manufacturing industries with a notable share of services geared in their 
products. 

� Strategy and market position: Firms within the group are usually proactive by 
their strategy. They actively aim at enhancing their market position by 
introducing entirely new products, developing their marketing activities, and 
also by actively developing their organizations’ capability to innovate by 
enhancing qualifications of their personnel and by investing in their own 
R&D. These firms also actively seek external competences to be acquired. 
Mostly these firms are positioned in growing markets. 

� Resources and competences to innovate: The group has relatively the highest 
rate of investments in R&D (costs and personnel) and the largest share of 
personnel with a HEI degree. These firms also considered most often that 
they have good channels to acquire technological information which is 
closely related to their intensive networking and indicates also that they have 
a high level of technological capability to monitor and absorb new 
technology and technological information. 

� Networking: The group overall is very intense in terms of both vertical and 
horizontal innovation networking. Vertically they have close long-term 
relationships with their key customers to develop innovations and to some 
extent also with their key suppliers. Especially related to their R&D 
activities, the firms of the group have most often extensive horizontal 
relationships including inter-firm partnerships and HEIs and RTOs, as well 
as polytechnics and vocational education institutes. In addition, other 
innovation support organizations are of great importance in funding 
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(especially Tekes), technology transfer and other such activities. By their 
vertical and horizontal innovation networks, the group is twofold: half of the 
firms are regionally well integrated, whereas another half seems to be almost 
disintegrated – nevertheless, they often have close relationships to a 
university in the region. 

� The regional innovation environment: Some of the most demanding firms 
can be found among the firms in the group, as far as their preferences for 
their regional innovation environments are concerned. Partly this is due to 
the fact that there are business units of large groups operating internationally 
(and thus in a position to compare between several regional milieus), partly 
because these firms are in need of many resources and competences to be 
acquired preferably from their geographical proximity. Especially important 
seems to be a possibility to recruit university-educated workforce, followed 
by a possibility to create or maintain close R&D-related co-operation with 
HEIs or RTOs. Among the firms in the group of Major product innovators, 
however, innovation networks stretch over all three main spatial levels: thus, 
many decisive innovation inputs are sought also from a distance.  
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1�� �� &� !�"�� ��� ��� �� had during the observed period introduced new 
products to the market which, nevertheless, did not require of the firms that they 
acquire considerable new competences. Among the features typical of this 
groups are at least the following (see also Figure 15): 

 
� Basic characteristics, status of the organization and position in production 

chains: These firms often belong to rather mature manufacturing industries 
and operate on rather mature markets with declining demand, pushing them 
to introduce new or improved products. In production chains, these firms are 
often close to final markets and consumers, typically a firm within the group 
belongs to textiles, clothing, and furniture or food industries. 

� Strategy and market position: Due to decreasing demand, a firm within the 
group is often in need of finding new niches, and its management puts lot of 
emphasis on logistics and marketing. By their strategies, these firms are often 
obligated to exercise a defensive strategy as they face competition from low-
cost countries. Firms themselves, however, are focused most of all on 
domestic markets both in their purchases and sales.  

� Resources and competences to innovate: Belonging to a great extent either to 
a scale-intensive or supplier-dominated trajectory, suppliers of production 
and information inputs (machinery and equipment, intermediate inputs such 
as components, consultancy, etc.) are essential. The firms’ own resources for 
innovation activities are rather limited: the educational level of most of the 
personnel is usually relatively low, R&D is only infrequently carried out and 
resources for personnel training are modest.  

� Networking: Vertically customers are considered to be of crucial importance 
in innovation activities as sources of information and ideas, but mostly these 
relations are, however, less close than hoped for, often due to an average 
small size of firms within the group and thus not crucially important 
especially to their large customers. However, the firms themselves consider 
to have good sources as far as market information is concerned, which is 
partly due to their often rather mature and stagnant markets. Relations with 
many types of suppliers are, as mentioned, in an important position. This is 
related to the finding that these firms most often consider it to be important 
that their key suppliers are located nearby. Concerning co-operation with 
horizontal partners, different types of inter-firm alliances are significant, but 
usually other than those related to R&D. HEIs and RTOs are relatively not as 
important to this group as to many other groups, excluding important public 
funding agencies (esp. Finnvera) and education and training organizations 
usually located in the same region. 

� The regional innovation environment: For most of the firms within the group, 
vertical production chains and also innovation networks, when they exist, are 
structured on a wider than regional level, although these firms prefer to have 
their key suppliers in close geographical proximity. Horizontally firms’ fairly 
diverse networks are quite strongly regionally integrated, oriented to 
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different kinds of activities such as training and recruiting, management and 
organizational development, and testing and prototyping, and so forth. Along 
fairly similar lines with the group of Other firms, there are executives in 
these firms acknowledging that there had been certain agglomeration 
advantages mostly of traditional type, which had been lost due to the 
degeneration of these regional agglomerations of, for example, textile and 
clothing industries. 
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�4)-���!�&� "������� ��� �� had not introduced any significant novelties in 
their products but focused on considerable changes in their processes instead. 
They usually have formal R&D activities and a specialized unit for these. Many 
of these firms are among the largest in their respective regions. Among the 
features typical of this group are at least the following (see also Figure 16): 

 
� Basic characteristics, status of the organization and position in production 

chains: As said, firms in the group are, on average, larger than in the other 
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groups. Due to this, their relative growth has been the most modest, although 
this may sometimes hide the fact that in absolute terms some of them may 
have generated a considerable growth in their production volume (thus, 
sometimes this is “jobless growth”). These firms are often multi-plant 
organizations and sometimes also headquarters of their group. It is typical 
that a firm within a group operates on industrial markets producing 
investment goods or components, being in electrical, electronics or 
instruments industries. A science-based technological trajectory is quite 
common to them. 

� Strategy and market position: By their competitive measures, no 
homogeneous profile can be perceived but a certain cost-cutting and 
productivity enhancement target can be identified as common to these firms. 
Being mostly internationalized firms, also the origins of purchases and 
destinations of sales occur to a great extent on the international level. 

� Resources and competences to innovate: Although R&D-based process 
innovators rank fairly high in their R&D spending, Major product innovators 
still invest more in R&D. Relatively the training budget of the former group 
also ranks high among the firms. However, due to their large size, the firms’ 
overall resources and competences to innovate are in general on a fairly high 
level in comparison with most of the firms in the survey. 

� Networking: Concerning vertical networks, the survey and the firm executive 
interviews unfold somewhat different stories. The former reveals that in 
general the firms have rather distant relations vertically, and the latter 
indicates that the firms interviewed have extensive vertical relationships. 
These two sources of data, however, are in line in that the national and 
international levels dominate in vertical innovation networks. By their 
horizontal networks, especially one university (TUT) plays a significant role 
in integrating their innovation networks regionally. Otherwise, regional 
innovation support organizations do not have a considerable role in the 
activities of these firms. 

� The regional innovation environment: Among the factors that seem to 
explain why many of these firms are rather disintegrated from their regional 
innovation environments are their mostly large size, international orientation 
and the fact that they are parts of large groups. Nevertheless, certain 
institutes of the S&T infrastructure of the regions attract these firms in terms 
of recruitment of university graduates and other types of skilled workforce, 
personnel training and R&D co-operation. Some of the firms find their 
regional environments not very satisfying because they lack many business 
services or relevant firm partners. For many firms, the regional innovation 
environment is to a great extent relevant only in terms of university and 
science park milieus. 
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�/&������)-���!�&� "������� ��� �� carried out gradual development processes 
in their processes and services, and these two are often closely intertwined due to 
the nature of expertise-based services. Among the features typical of this group 
are at least the following (see also Figure 17): 

 
� Basic characteristics, status of the organization and position in production 

chains: A highly common denominator for the firms in this group is their 
small firm size combined with entrepreneurial single-plant organization. 
Another typical feature is that these firms belong to business services 
industries. 

� Strategy and market position: These firms typically base their 
competitiveness on the expertise accumulated in their personnel and 
organization, and continuous upgrading and development of this expertise, 
often connected to their customer projects, are crucial. It is often entered in 
their strategy and embedded in their operation practices to create and 
maintain close long-term relationships with their customers to secure a 
proper knowledge of their customers’ needs and operations and to ease 
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marketing efforts. Mostly these firms operate on regional and national 
markets and do not aim at international markets. 

� Resources and competences to innovate: As proposed, a key resource within 
these firms is definitely expertise embedded in their personnel and 
organizations. Overall, the educational level of the personnel in these firms is 
high, being formed of a considerable share of people with a HEI degree. 
Continuous personnel training as well as on-site and customer-project-related 
enhancement of skills are vital. It can be seen also as a resource that many of 
these firms have access to working together with their customers in their 
often confidential businesses, thus providing intimate knowledge and 
competences which can be used in working with customers in their 
development and innovation projects. 

� Networking: Customers are key to co-operation among these firms. Because 
the nature of business for most of the firms is business services, customers 
are usually not involved in their innovation activities. Many of the firms have 
a loose network of suppliers and horizontal partners, which is often based on 
personal relations and knowledge of each other and used when 
complementary resources are needed. Otherwise support organizations are 
not of considerable importance for most of these firms, but education and 
training institutes, including HEIs, are significant for reasons mentioned 
earlier. 

� The regional innovation environment: It is very likely that different kinds of 
weak ties in their immediate local environments play a considerable role with 
these firms due to the high relative importance of personalized expertise 
forming a key competitive basis of these firms. It is typical that especially 
key customers and education and training institutes are the focal elements for 
them in their environments. General urbanization economies in the form of a 
large customer base are crucial to these firms. From another standpoint, at 
least some of these firms seem to form a notable component in regional 
innovation environments themselves due to their often specific role among 
their customers. They may prepare the ground for general innovation 
awareness among customers and also build learning and innovation 
capabilities among them. How big a role they have in their customers’ actual 
innovation activities is not shown by the data provided here and remains an 
open question for further research. It is also worth noting that the role of 
many of the business services firms is limited to providing capacity to their 
customers in their certain functions. 
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It seems fair to state that there are fairly clear profiles of different types of 
innovating firms, in addition to the firms that were not innovative during the 
period under observation (“Other firms”). Nevertheless, some of these groups 
may be internally somewhat heterogeneous: this may be the case especially with 
the group of Major product innovators which, as seen here, actually consists of at 
least two types of firms: of large internationalized firms and business units and 
of usually rapidly growing and internationalizing, yet fairly small firms and 
business units. However, both sub-groups share many similar characteristics of 
focal interest in this study, including proactive innovativeness shown in product 
and process development, active efforts to build and maintain networks 
providing complementary competences, and geographically multilevel 
characteristics of these networks. This group thus also bears witness to the idea 
that, on the other hand, the regional level is significant for the firms’ innovation 
activities by providing many resources vital to them, such as qualified labour and 
S&T inputs, but, on the other hand, it is in itself not adequate enough in cases in 
which highly specialized resources and competences are sought after.  

� � " �"��!�� ��� �%���& ���, this analysis of the quantitative and qualitative 
empirical evidence seems to support the view that, first, the most innovative 
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firms in most of the cases are also the most networked. Second, their inter-firm 
innovation networks seem to be quite similar to their production networks in the 
sense that the firms most often have close interaction related to innovation 
activities with some of their key customers or suppliers. Further, among the most 
innovative firms, these innovation networks are most often augmented by 
additional co-operation with horizontal firm-partners or innovation support 
organizations, such as universities or research and technology organizations, or 
innovation financiers. 

Most of all the Major product innovators rely on many complementary assets 
and external resources in their innovation activities. Therefore, they are 
dependent on their environment and, as such, local and regional environments 
may play a considerable role, although there is no reason to assume that these 
local relations would be adequate. Instead, it seems that demanding innovation 
projects require partners from a wide geographical base, including also foreign 
partners. 

3�����	&��������%��	�����1�����	����������	������������	

Let us begin this sub-section first by summarizing some key findings in order to 
continue from them to some more abstract observations and theoretical 
contributions. Concerning the firms’ innovation environments, the most “visible” 
elements of these environments were studied, focusing on explicit external 
relations and other key sources of external resources. Although the more 
“invisible” elements (e.g. many informal institutional factors) that are difficult to 
grasp by the chosen methodology were left in the margins, they are nevertheless 
very important, as was stated earlier. It is worth pronouncing also that here the 
focus has been less on the processes than on the structural elements of the 
regional innovation system approach (on processes, see Howells 1999). This has 
certainly diminished the dynamics of the examination, but has been arguable for 
the sake of limiting the subject of this study to a realistic level. 

The role of key "��� ���� was already pronounced in the findings presented, 
and to have key customers located in close proximity creates among firms strong 
ties to their locations. As already mentioned, this seems to be characteristic of 
many of the knowledge-intensive business services firms such as information 
systems providers and software consultancy, or management consultancy, 
facilitated by frequent face-to-face interactions, although not necessarily bound 
by that. Another group of firms stressing the role of close co-location consists of 
different kinds of subcontractors, which in some cases benefit from large key 
manufacturers’ policies of concentrating some of the outsourced manufacturing 
(and service) functions nearby, aiming at forming a kind of regional 
agglomeration of “undergrowth” (a networked industrial complex). Obviously 
these processes have produced both winners and losers, and some of former 
employment has been lost to benefit other regions and countries. At the same 
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time, it seems that these changes in the governance of the production chains have 
produced situations of accelerated learning and innovation.  

Embodied &��� ����+� ���!#� can be seen to play a very significant role in 
the form of sourcing of graduates and mobility of experienced, skilled personnel. 
It seems highly possible that explicit, long-term inter-organizational networks 
represent only “the tip of the iceberg”, whereas the forms of embodied and 
disembodied information, face-to-face and other casual meetings and informal 
sharing of information account for a majority of external information eventually 
leading to innovations. These ���+� ����, however, do not actually facilitate 
developing an original idea or concept into an innovation successfully launched 
into markets or put into use in firm’s processes. There is a considerable 
difference between the information (e.g. ideas, pieces of technical information, 
anecdotal evidence and hints) that leads to the initial design of a new 
development concept and those often complex competences needed to carry out 
the whole development cycle to later launch the innovation for use or to the 
market. In this study, what can be called ��� �#����� were investigated because 
these are usually considered to be needed to carry those competences over 
organizational borders. An investigation of weak ties, it seems, calls for more 
intensive and case-study-type approaches. 

These weak ties are usually fairly strongly locally based by character because 
they are to a great extent based on the executives’ and employees’ daily spheres 
of life (Howells 1999). In innovation activities, different types of communities of 
practice (e.g. Wenger 1998) formed of interpersonal relations within and 
between organizations might also play a role. In some cases in the firm 
interviews, a reference was made to different types of communities of practice as 
sources of important new information on, for example, emerging technologies or 
consumer preferences. In some cases, however, it was implied that there were 
attempts to reduce external contacts in order to prevent leakages of vital business 
information. There were also indications that the key personnel in many firms 
have so little time that their possibilities to scan their environments are limited. 
Nevertheless, it became evident in the firm executive interviews that the role of 
key persons in innovation activities is crucial, which also refers to the small size 
of the Finnish firms on average. 

As some recent critics (e.g. Doloreux et al. 2003) suggest, one of the key, if 
not even the first, factors of importance in the essentially local and regional 
innovation environment is connected to the labour market and smooth ��&&��� $�
��- ��, as it is according to the findings of the present study as well (see also 
Kautonen et al. 2002, 169–170). This issue may have been somewhat overheated 
because of the timing of the survey and interviews carried out during the post-
recession “boom” and the subsequent rapid ICT-related economic growth in 
Finland, but nevertheless, it was noticed even in firms with no significant 
growth. This may suggest that internal processes of organizational learning are 
valued more highly in regard to innovation activities than building external long-
term inter-organizational relations. In other words, the firms may give priority to 
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their own efforts before leaning on external partners after all. Especially in the 
open interview questions, the role of functioning supply of university graduates 
was considered significant even among those internationally oriented and/or 
owned firms otherwise weakly integrated into the regional innovation 
environment.  

This brought the ������������ fairly centrally into the picture, and 
undoubtedly their role is first and foremost in education. The role of R&D co-
operation in more formal arrangements such as commissioned research projects 
and R&D programmes is also important, but to a more limited number of firms 
with competences and resources to maintain continuous relations with 
universities (and research organizations) and to be able to continuously monitor 
the developments in those technological and scientific fields of relevance for 
them. 

The firms, often subsidiaries of MNEs, which were observed as rather or very 
disintegrated from any vertical innovation networks within their respective 
regions, were in many cases observed to nevertheless have some close 
relationships with a university of the same region. This seems to indicate that, as 
they also often had contracting out R&D to the university in addition to mere 
graduate recruiting from it, the firms had tapped into the region for some of its 
specific technological resources. It is interesting that the share of firms in foreign 
ownership is the largest among the most innovative firms. Does this show that 
globalization processes do not pose a threat to regions in these cases, thus not 
leading to a decrease in their endogenous potential? Could this finding witness, 
instead, that these kinds of globalization processes represent a necessary external 
influence to avoid regional lock-ins (cf. Grabher 1993).  

On the basis of the findings, there is good reason to argue that the regions 
studied do not represent strongly many *�������",� "%���"�������"�� – instead'�
such a thing may occur on the national level, as indicated also in many 
interviews. We have also seen here that the vertical relationships, first and 
foremost, are imperative and come before horizontal relations in most of the 
cases. Especially this holds true with customer relationships among all types of 
firms. At the same time, these vertical relationships for the most of the firms 
occur on various geographical levels from the local and regional to national and 
often beyond that to the international level. To simplify to some extent, the more 
innovative, the more diversified the innovation networks are on different 
geographical levels. It makes sense to describe the firms’ innovation 
environments as multi-level in spatial terms. 

Nevertheless, it seems that some elements of the S&T infrastructure have 
evolved into something that brings in certain systemic characteristics. It was 
noticed that a great number of firms have co-operation of varying kind with 
some regional HEIs and RTOs. Besides a few key organizations, this interaction 
seemed rather fragmented for a large part due to a large number of potential 
partners among the support organizations related to education and training in 
particular. It is also worth asking whether many of these linkages with the 
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support organizations are, after all, that decisive for the firms’ competitiveness – 
i.e. whether they could find matching competences from other locations. Or, in 
many cases it seems that it is problem-solving on a rather generic level of 
competences that could be carried out by any other HEI with a co-operative 
culture as well. On the other hand, there were, as seen in the firm executive 
interviews, a couple of firms that had connected to the university just because of 
those certain specialized fields of science and technology.  

Continuing still with systemic characteristics, in the light of research 
knowledge gained from other studies (e.g. Kautonen et al. 2002, 194-6), it seems 
that for many firms of large and medium-size especially and among the more 
knowledge intensive industries, interfaces with innovation support infrastructure 
and with regional innovation policy-making have increased. Nonetheless, some 
of these linkages do not show in the present study due to the fact that partly these 
linkages have not taken place in “strong” inter-organizational relations but 
through firm executive’s and experts’ own personal contacts, “weak ties” within 
new regional institutions such as innovation programmes and intensified 
initiatives, for example. Thus, there are good grounds for arguing that the overall 
awareness of the resources within the regional innovation environments has 
increased. It is, however, a different thing to what extent firms are able to exploit 
these resources – it depends on their respective capabilities, such as human 
resources, as well as on their strategic intentions. 

�##� ������ ���" � ���� as sources of advantage and disadvantage came 
up especially in the firm interview analysis. Some executives acknowledged 
them, some did not: Many of the firms benefit from different kinds of 
agglomeration economies, and some of the firm executives also personally 
acknowledge these advantages. However, for many these are understandably 
difficult to perceive, because they are often fairly abstract and because 
executives are often without possibilities to compare different locations, 
particularly in a firm with only one location. For some executives, agglomeration 
economies had become “more visible” after their firms had lost these 
advantages, as is the case often in, for example, textiles and clothing industries. 
In ICT-related industries, a location in an agglomeration is often attributed also 
to harsh competition on production factors, such as educated labour. For many 
service firms, location in the two largest city-regions means urbanization 
economies in the form of a large customer base.  

In the metal and electronics industries strong in the regions, agglomeration 
economies were most often brought up as something positive including a number 
of related industries and services. Especially the executives of small and 
medium-sized firms in these industries accentuated the benefits they get from co-
locating and interacting with large customers, specialized services, education and 
training institutes and R&D facilities, and also many public policies to support 
these industries in the regions. 

It is worth noticing that among the most innovative firms and products, new 
information and communication technologies play a remarkable role even among 
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those firms that themselves do not belong to the ICT industries. As these two 
regions are fairly strong in private and public R&D competences related to those 
technologies, this seems to indicate that the firms in their regional innovation 
environments have been exposed to solutions generated primarily by the ICT 
industries (c.f. Howells 1999, 84). 

Increased agglomerative tendencies apparent in the regions studied have 
nevertheless a two-fold meaning. Some of the executives whose firms are 
located in remote sub-regions perceived the lack of agglomeration economies as 
a real threat especially to their recruitment efforts, but also because of the 
perceived lack of many civic amenities that the city-regions have to attract 
people, and because of many reasons related to the sourcing of external services 
and complementary competences. Nevertheless, some of the firms found also 
positive externalities in their (at least relatively) remote location, including the 
limited mobility of the workforce leading to a limited risk of technological 
spillovers and a greater flexibility of the personnel because of limited job 
opportunities, and lower salary levels. Nevertheless, most of these factors that 
were perceived as positive are not as directly related to innovation activities as 
they are to more traditional cost advantages. 

One of the interesting issues here is related to the lost agglomeration 
economies in some of the mature industries such as textile and clothing. It also 
points to a difficulty in recognizing these advantages when they exist, an issue 
which is interesting for studies on developing cluster strategies (Gordon & 
McCann 1999; c.f. Martin & Sunley 2003). 

It became evident that a construction of production chains and innovation 
networks occur to a great extent not only on the local and the regional level, but 
instead, these different kinds of constellations usually have involved actors on 
several levels simultaneously. Therefore, it cannot be said that geographical 
proximity would not matter because it does by providing inputs for building 
innovation capability (e.g. specialized and/or highly educated workforce), but the 
regional agglomeration/cluster argumentation centrally in focus in the RIS and 
related approaches is not very focal in vertical inter-firm relations in the Finnish 
circumstances – at least in the two regions studied. There are numerous close 
relations with firms external to the regions, and external to Finland due to, for 
example, outsourcing of labour-intensive phases of production to low-cost 
countries; sourcing of specialized inputs (e.g. materials, components, expertise) 
from foreign, distant trading partners, and so forth. It is simply the case of a 
small open economy: specialization of domestic firms leads to increasing 
sourcing of inputs from around the globe, and it leads to increasing trade to 
foreign markets. At the same time, production chains thus (re-)structure less on 
the regional level, except in special cases in which agglomerations emerge on 
regional bases around, for example, strong nodes of R&D infrastructure or 
supply and consumption of advanced business services. Even these 
agglomerations seem to – when speaking from the Finnish perspective – begin to 
develop towards multi-level innovation systems or environments. 
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It appears as a quite obvious condition, actually: even in the case of 
technology-based small firms, their competitiveness is not entirely based on 
technology extracted from R&D infrastructure linearly but it usually also heavily 
depends on application knowledge, i.e. knowledge about customers’ preferences 
and specific conditions. Important leading customers, on the other hand, are 
often located outside their own region and even outside a small country. 
Therefore, a regional knowledge base is not often sufficient to cover all that is 
essential, and external sources are needed to search for it. This tendency is 
further boosted by all the time ongoing degradation of locally and regionally 
embedded knowledge due to processes of knowledge codification and 
ubiquitification (Maskell 1999). 

All the discussions on themes such as innovativeness, technological change 
and ever increasing knowledge-intensity may sometimes shadow the fact that 
there is still a traditional “hard core of a capitalist economy’ underlying the 
processes of exchange. Especially in the open interview questions this came out 
clearly: firms have to look after the ���!��� ���� " ��� $�"� ��, and when 
innovating, this is usually connected with process improvements and innovations 
to increase the cost-efficiency of production to lower the price, or to increase the 
profit margin, or both. Instead of their own proactive strategy and orientation, 
customers’ demand for cheaper prices year after year was more imperative for 
many firms. Very few of them were in a position in which there would not be 
any competition already or in which almost the only thing that mattered was the 
performance of their product. On the other hand, in all types of competition, 
innovation is nevertheless among the potential strategies.  

In addition to price, also some other very traditional themes like 
transportation came up frequently in the interviews. A fairly strong emphasis on 
transportation, although not thoroughly discussed in the interviews, refers more 
and more not so much to transportation of goods than to �����& ����� ��  $�
&� &��: an increasing amount of personnel within the firms spend a large part of 
their total working days outside their offices nationally and internationally to 
meet with customers, suppliers or partners, or to attend training or trade fairs, 
and so forth. This way, a reference to transportation connects with a mobility of 
tacit knowledge as well, and thus refers to a widening of a sphere of �&������
��� ���� ������� ������. Yet, as presented in the first chapters, some elements 
remain relatively local because it is difficult to detach them from their original 
locations. These are, for example, knowledge embedded in the regional labour 
markets in a case of a strong regional specialization or knowledge embedded into 
a locally rooted network formed around a certain specialization. 

Concerning the key requirements for� the regional innovation systems, there 
are diverse learning processes taking place within the firms. Nevertheless, 
innovation-related linkages among firms are not that dense on the regional level 
compared to the innovation-related linkages beyond the regional level. 
Therefore, what we have here is more like a multi-level system of innovation 
instead of a truly regional one, when examined from the bottom-up perspective. 
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This holds true specifically if we remember that vertical linkages, close relations 
to key customers or suppliers, are the most important in innovation activities for 
most of the firms. 

It is worth asking whether this outcome is socially desirable. It is an 
interesting yet unanswered question when a certain regional economy is having 
too dense internal linkages compared to the external ones and running a risk of a 
lock-in. If speculated, the regions studied do not seem to indicate such a risk. 
Another question is when a region is too fragmented in the sense that most of its 
actors’, especially firms’, linkages are with external partners, thus lacking 
opportunities for learning processes occurring locally in networks. The regions 
studied do not seem to indicate such a fragmentation either. These two questions 
have remained open, and probably will stay that way for a long time due to their 
complexity and the difficulties in measuring them. 

Most of the firms do not consider that close #� #��&%�"���&� /����� of the 
partners is very necessary for their co-operation – or vice versa, they consider 
that a distant location of a partner would be a major hindrance to co-operation. 
There are numerous channels and mechanisms to carry information and to some 
extent even fairly tacit knowledge over a long distance (see e.g. Wood 1998). 
First, this may take place by exploiting communication technologies in an 
exchange of information in oral, written or digital form. Second, an increased 
mobility of experts by short-term visits to customers or by longer-term 
secondments abroad allows the transferring of also tacit, personally embedded 
knowledge and experience. Third, there are more and more foreign direct 
investments to acquire business units from foreign countries and to create wide 
networks of affiliates globally. And, after all, there are still some strong doubts 
about some aspects remaining fairly localized, as discussed above. 

The outcomes of the analysis presented here seem to be affirmative to Cooke 
et al. (2001, 75), who stated that “…the question whether the regional, national 
or the European level is more important in the innovation process of firms is 
wrongly posed. These levels may not just be substitutes but they might depend 
on each other and they may be complementary”. It seems arguable to state that 
innovation networks are mostly and principally not bounded by geographical 
proximity, but a firm’s location has an impact on its possibilities to maintain and 
especially to build networks. A location also to a great extent affect a firm’s 
possibilities to get and maintain qualified personnel, among other inputs, which 
has a considerable impact on a firm’s innovation capabilities. 

It also seems arguable that it is many of those invisible elements of the 
regional/local level that are among the most important in the regional innovation 
system approach in addition to the more visible elements such as linkages 
between actors. These invisible elements consist of many informal institutions, 
values and practices of the local business and innovation environments shaping 
the way in which people within the firms and other organizations create, 
exchange and adopt knowledge leading to innovations or not.  
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6.2. Discussion and contribution to RIS approach  

3�#���	��������	��	��������	��	�����	2&�	�������	

Are the findings and outcomes of the present study affirmative or in contrast 
with the other studies in the field of the regional innovation system approach? In 
the following, some of the major research projects in the field are highlighted in 
order to put the present outcomes in the wider context. It needs to be noted, 
however, that there are no studies in this field with completely similar goals, 
analytical framework and operationalization of key concepts and/or sampling 
method, which thus leads us to a situation that none of the studies are entirely 
comparable. Nevertheless, on a more general level, the findings may point to 
certain directions, thus contributing to the general understanding. 

In their extensive European comparative study on regional innovation 
systems, Cooke et al. (2000, 94-96) found out, �����	����� that in the investigated 
regions “innovation is still very much an internal process for the firms, 
depending on the nature of products, the competitive strategies of firms, their 
internal competences (knowledge base, skills) and their “boundary spanning 
functions’ (R&D, marketing). Despite this fact, there is evidence that interactions 
are highly relevant for the innovation process of certain types of firms and 
regions.” They continue that the relations along the value chain with customers 
and suppliers are the most important in innovation activities within the firms. Of 
other organizations, universities were seen to be “ranked surprisingly high” 
among the innovating firms, but on the other hand, horizontal co-operation 
among firms was found to be rather insignificant, as well as with the firms and 
technology transfer and other support organizations such as venture capitalists 
and other funding agencies, and training organizations and industry associations. 
Mostly these findings converge very well with the findings presented in this 
study, except that it is found here that some training organizations and especially 
some public agencies financing innovation activities are very crucial elements in 
the innovation environments of a large share of the Finnish firms studied. 

Cooke et al. (ibid.) continue that networks are “relevant at various spatial 
scales: regional, national and European”. Yet, the national and the regional levels 
are the most important for most types of firms and, very interestingly, they 
conclude that, on the regional level, firms usually interact relatively more 
intensively with universities and other support organizations, whereas most of 
the inter-firm links occur on the national or European level. In addition, firms’ 
co-operation with funding institutions and research organizations is also 
important on these levels. They conclude from this that “regional, national and 
European networks are complementary rather than substitutes. Most of the firms 
maintain networks at more than one of these levels making use of different types 
of partner.”  
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Concerning firms belonging to large international corporations, the authors 
(ibid.) conclude these to be “generally more integrated into European and global 
networks where these firms have on the regions studied usually only selective 
links to funding and training institutions”. This notion goes together fine with the 
present findings, but in this study, it is essentially universities that are linked 
with the regional business units of the international groups.  

Thus, their findings match mostly very well with the ones presented here. 
Especially of interest for this study is when they continue by concluding that 
there are “quite strong differences between types of firms with respect to 
innovation networks” (ibid.). However, the study mostly distinguishes between 
different sizes of firms (and those of international corporations), stating that 
large and medium-sized firms have more complex networks due to their assumed 
higher innovation capacity and other preconditions than small firms have. The 
authors continue by assessing that small firms have a larger need for partners but 
simultaneously they have many more barriers against networking. Nevertheless, 
Cooke et al. (2000, 95) also witness that the innovative firms “are better 
integrated into networks than the non-innovative firms”, as is concluded here, 
and this seems to be important in the sense that it is seen in this study that among 
the most innovative (especially among Major product innovators) there are also 
many small firms and thus the firm size alone is not a sufficient attribute to 
differentiate between firms. Instead, it is important to understand firms’ patterns 
of innovation activities, and for that, knowing their distribution into different 
industries or belonging into certain technological trajectories is not even enough 
because inside these categories firms still are fairly heterogeneous. This is due 
to, for example, their different organizational status, their strategies, their 
positions in production chains, and their belonging into different regional 
innovation environments with scarce or rich opportunities to link with other 
actors and to source external resources from the immediate proximity. 

In another extensive study following the regional innovation system 
approach, Sternberg and Arndt (2001) search for an answer to whether it is more 
firm-specific factors than region-specific factors that determine primarily 
innovation output. Based on data from several European regions and their 
(manufacturing) firms, they come up with a result that those factors related to a 
firm are more important than region-specific factors. According to Sternberg and 
Arndt (2001), “the greater a firm’s absorptive capacities (i.e. the capability to 
recognize the value of external information and knowledge, to absorb it, and to 
translate it into commercial use), the greater the radius of its search for relevant 
sources of information and possibilities to participate in and benefit from 
networked learning processes. Accordingly, it is not the quality of the firm’s 
regional environment and its integration in regional innovation networks that are 
the main factors in influencing the commercial success of innovations.” (ibid., 
374). Therefore, they state, it is the intelligent use of intra-regional and inter-
regional sources of knowledge and innovation that create success, although they 
continue that certainly spatial and cultural proximity may promote successful 
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innovation by facilitating access to important innovation inputs and reducing 
uncertainty. In addition to this reference to spatial and cultural proximity, their 
findings indicate also that regional agglomeration of a particular sector or field 
of technology stimulates innovation. Nevertheless, firm-specific factors pre-
dominate the innovation outputs instead of any factors related to environment, 
they conclude. As it was quite convincingly deduced earlier in this study as well, 
the more innovative the firm, the more networked it is, which can be understood 
and explained in terms just presented by Sternberg and Arndt. 

The authors (ibid.) bring to the fore that in a case in which the regional 
environment exerts especially strong influence on innovation, it occurs through 
“the provision of highly qualified technical labour and through R&D centres of 
excellence”, the case being Munich Region among other regions studied. This 
outcome, of course, is very interesting in the light of the present results 
underlining the role of these factors in the firms’ regional innovation 
environments. On the other hand, the above-mentioned findings may also 
indicate a rather narrow, too much technology-focused conception of innovation 
that has been disassociated with here.  

It may be also useful to show some scepticism towards the basic idea of 
making a distinction between firm- and region-specific factors because, after all, 
no firm is born or grows in a vacuum and a great deal of its resources including 
those of human are generated outside it, if maybe then developed internally. This 
considered, the authors’ (ibid.) conclusions are important because a region, on 
the other hand, cannot turn resources located in it into anything by itself but 
through its firms and other organizations. To conclude, a capable firm may 
flourish, although it would not have a “rich” regional innovation environment, 
but it cannot succeed in a desert. 

In their study on the regional innovation systems in Norway, Asheim and 
Isaksen (2002) conclude, �����	 ����, that such regional innovation systems that 
would include firms and clusters “surrounded” by supporting local and regional 
organizations are rather uncommon in the country. Yet, they point out that many 
innovation processes are by character regional within their case, as regional 
resources and collaborative networks have decisive significance for firms’ 
innovation activities. Especially they underline the significance of the regional 
level in the formation of a specialized local labour market and in increasingly 
close co-operation between system suppliers and subcontracting firms. 
Nevertheless, they also stress that sources external to the regions are crucial also 
to many SMEs in their innovation processes – many firms “have ‘grown out’ of 
the district, when it comes to technological development due to increased 
globalization and growth of corporations” (ibid., 85). 

Along the same lines with Cooke (1998), Asheim and Isaksen (2002) 
distinguish between three main categories of RIS which are “territorially 
embedded regional innovation network”, “regional networked innovation 
system”, and “regionalized national innovation system”. The first is by character 
local, but with few relevant organizations to support innovation activities, 
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grounded by geographical, social and cultural proximity of actors. The second 
category consists of firms and organizations still embedded in a region, but the 
system has a more systemic and planned character with a stronger institutional 
infrastructure and interactive learning in networks internal, and to some extent, 
also external to a region. The third category – regionalized national innovation 
system – differs from the first two by, for example, its more functional 
integration into national and international innovation systems. In this category, 
co-operation may be more based on other types of proximity than geographical: 
“when people have the same kind of education (e.g., as engineers) and sharing 
the same formal knowledge, rather than belonging to the same local community” 
(ibid., 84). In the present study, this categorization is not perfectly viable because 
a large share of the firms do have innovation networks also on the regional level, 
and they are connected to the many support organizations in the regions, 
although there are also many linkages to actors on the other geographical levels. 
This leads to the question of whether such three-tier categorization is relevant: 
could it be, instead, that within a region there may exist several types parallel to 
each other? In other words, there may be several communities of firms within a 
region, as seen in this study as well, and putting them all under one label is 
oversimplifying in many cases. 

In a recent study of the two Canadian regions and their firms’ innovation 
activities following the RIS approach, Doloreux (2004) further confirms that 
partners along the vertical production chains are the most frequent actors in the 
firms’ innovation processes, whereas at least in the two regions studied (Ottawa 
and Beauce), universities, other HEIs and different type of RTOs play minor 
roles. Concerning the location of the firms’ partners, the author concludes that 
the “firms rely as much on external networks of customers and suppliers, as 
those based on their own region” (ibid., 491). He continues to conclude that “a 
successful RIS makes use of endogenously generated as well as exogenously 
accessed knowledge, in order to strengthen its competitiveness” (ibid., 492) and 
the geographical proximity of co-operative partners is not seen as that 
significant. This leads the author to note that increasingly important is the 
connectivity between various innovation systems, as a key to success for regions, 
firms and individuals. He continues by asking “what might constitute the 
appropriate geographical level of analysis to study systems of innovation. Is it 
pertinent to divide space into regional, national and even global areas? If so, 
what is the role of these spaces in the process of innovation?” 

For Giunta et al. (2000, 165), the question is “whether territorial integrity still 
can be considered as an appropriate concept for sustaining regional development, 
given the rapidly changing and uncertain conditions in markets, technologies and 
organisations”. Here, it was seen that along the production chains and vertically 
formed innovation network relations, the regional level is but one on which the 
national level has apparently had a dominant role and increasingly, as the 
dynamics seem evidently occurring according to the firm executive interviews, 
these are also increasingly formed on the geographical level beyond that. Instead, 
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some strong institutions in the firms’ regional innovation environment, 
especially those related to the sourcing of science and technology, are integrative 
elements in the regions, although it is not possible to judge on the basis of the 
present data whether these linkages have a decisive role and to what extent 
among the firms. Interestingly, though, this binding effect seems to work 
especially with those most internationalized firms and their business units due to 
a matching specialization. In accordance with this, the overall restructuring of 
production chains noted among others by Giunta et al. (ibid.) and Cooke et al. 
(2000) has led many scholars of regional studies to accentuate the role of, for 
example, universities and wider regional environments favourable for innovation 
and learning. In the Finnish circumstances it seems that large markets (demand) 
are seldom in close geographical proximity, and therefore a policy conclusion to 
be drawn here is that it is then the sources of innovation-related inputs (supply) 
that should be in geographical proximity. This cannot be a static situation, 
however, but these inputs should be constantly regenerated to be valuable, rare, 
to be imperfectly imitated and/or not subject to substitution (cf. Barney 1991). 

3�#�#�	*��������	�(	�����������	���	���������%����	�����������	

The RIS approach seems to be in need of methodological development in order 
to suit the firm level analyses. If we take a look on a theoretical and analytical 
tool box developed by the key proponents of the approach so far, we notice that 
most of the concepts and “soft modelling” of the approach are either on a system 
or cluster level, and only a few aspects refer to an actual firm level analysis in 
such a precision that is needed to carry out studies with mutual comparability. 
Clearly the key proponents’ interests rest much more on the broad outlines of the 
approach than on its empirical verification. There are several empirical studies 
by the key proponents (e.g. Cooke et al. 2000), but these do not inform us very 
much about the actual indicators exploited. “Being there” has obviously helped 
the author of this study in this sense, but further development of the approach 
seems to require progress also in the firm level analysis and more explicit 
empirical tools to approach better the system- and cluster-level 
conceptualization.  

It is especially important to develop a sound theoretical conceptualization of 
innovation embracing both manufacturing and service innovation, or to exploit 
different concepts for these, if necessary. From these theoretical starting points, 
an empirically robust counter-part should be also developed. Another important 
target to develop in a similar manner theoretically and empirically is interaction, 
and specifically that wide range of different types of modes of interaction 
between “pure” markets and hierarchies, now too often put into one category of 
networking. 

One of the important research tasks of this study is to seek to contribute to 
the development of the regional innovation system approach. The study has 
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implications at least for the following themes focal in the regional innovation 
system approach: 

 
� Conceptualization of an “innovative firm” and innovation as such 
� The role and characteristics of innovation networks in innovation systems 
� The role of different factors of production within firms’ innovation 

environments 
� The role of geographical proximity in innovation activities 
� Other challenges for the approach. 

 
Let us examine each of these in the following. As was already assumed as one of 
the starting-points of the present study, the RIS approach has so far adopted too 
narrow a conceptualization of what constitutes an “innovative firm” or how an 
innovation is been perceived until now. There clearly has been a manufacturing 
bias in empirical and theoretical studies, which has sometimes led to attempts to 
correct it by introducing a wider “high-technology” sector consisting also of 
some service sub-sectors such as telecommunications and software. Common to 
the most of the studies is their underlying reliance on innovations being born 
from traditional processes of R&D functions, without critical thinking of other, 
more “strategic” innovation models common in many service industries (c.f. 
Sundbo 2001).  

Lundvall (1992), among others, states that innovation is not exceptional but a 
highly ubiquitous phenomenon in the modern economy, meaning that firms are 
in a constant state of change. The changes taking place can be modest, but can 
also include necessary improvements and modifications or considerable leaps in 
product or process technologies or markets, for example. This view seems to be 
well arguable in the light of the present study: among the firms interviewed, 
there were very few firms in which both the environment and the firm were to be 
characterized as stabile (even though there is a large category “Other firms” used 
for the least innovative firms of the study). 

This realistic view seems to contrast with those innovation studies whose 
starting point is a view that innovation is always an easily identifiable single 
object and represents a radical turning point to a certain development path. This 
and numerous other studies show that such innovations are not easy to find in 
every industry and among several types of firms. On the other hand, innovations 
are an object of academic and policy interest due to their role as sources of 
competitiveness. Competitiveness, however, not always calls for radical 
innovations. Then why should regionally oriented studies on firms’ innovation 
activities and innovation environments be interested exclusively in such 
innovations? Is it not, instead, more relevant to look for different patterns of 
innovativeness, each relevant in their own industries and competitive 
environments? This study has searched for such an approach and nonetheless it 
has also been able to identify the most “radical” innovators.  
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Services firms indicated many very interesting aspects worth studying in 
future within the RIS approach (c.f. Antonelli 2001). One way to proceed seems 
to be to not only ask whether a firm has introduced its own innovation to the 
market, but whether a firm has also participated in a development of innovations 
in other firms, be these suppliers, customers or partners. 

To continue from this viewpoint, knowledge-intensive business services 
firms in this study belonging often to the groups of Major product innovators or 
Expertise-based process innovators are of special interest: the data seems to 
witness that the firms in the former group usually produce physical products, for 
example, software products. These standardized, novel service solutions are 
usually the ones that have the greatest potential to internationalize and grow 
rapidly, which may have a considerable quantitative impact within the 
innovation system. Knowledge-intensive business services firms in the latter 
group, on the other hand, seem in most of the cases provide more immaterial 
services like consultancy. In this case, their innovation activities are by nature 
gradual improvements in service processes and internal procedures, which link 
incremental product and process innovation, and require of the personnel skills 
and qualifications inside the firms. As shown here, these expertise-based firms 
are usually highly local in their relationships and therefore they may have a more 
qualitative role transferring local-specific knowledge among the firms and other 
actors of the regional innovation system, enabling processes characteristic of 
innovative milieus (Kautonen 2001).  

Concerning the role and characteristics of innovation networks, there are 
several challenges and problems to be identified. First, it is not at all clear to 
what extent explicit innovation networks serve as ultimate building blocks of 
innovation systems. In the present study, there are also several examples of firms 
which have been able to successfully introduce a new product or process to the 
markets without any other relations than what are termed “arms-length” or 
“project-type” relations with external organizations. At least it seems that an 
assumption of long-lasting inter-organizational relationships in an economy of 
rapid developments and need for flexibility is to be critically assessed in the 
forthcoming studies of the RIS approach – maybe by searching for answers 
found in other approaches and disciplines (see e.g. Brown & Duguid 2002, 
Wenger 1998, Amin & Cohendet 2004).  

A network form of governance seems to be very demanding and therefore it 
may be possible to state that firms are usually not able to maintain a number of 
these kinds of relationships at the same time. Instead, a “network economy” or 
“knowledge economy” may better be characterized as formed of few strong ties 
per organization, but of numerous weak ties serving for purposes of knowledge 
exchange and market and technology monitoring, plus as a potential ground on 
which some new strong ties can be nurtured, if needed and possible. These weak 
ties may consist of different types of short-term projects and informal personal 
networks but also of communities of practice between individuals in different 
organizations with mutual interests and shared routines to develop and share 
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specialized knowledge of a certain field (ibid.). These notions call for an 
increased acknowledgement of not only inter-organizational relations but also of 
personal-level relations of individuals and groups within different organizations. 
It is worth mentioning briefly that among these themes, a model of “open 
source” technology development may also open up new prospects as far as the 
spatial dimension of innovation activities and interaction is concerned. 

There is a problem related to the definitions of “innovation network” 
commonly used in the RIS studies. They are usually built on the idea that an 
innovation network is a relatively durable relationship requiring considerable 
joint efforts for mutual adaptation from the partners. This assumption seems to 
be only partly correct – there are nevertheless many occasions where an effective 
exchange of information takes place if there are, for example, certain standards 
of operation, technology or behaviour existing and generally known in a certain 
community (e.g. an industry, a culturally coherent region or a community of 
engineers in a certain discipline). In such a case, a relationship may be short-time 
and without deeper mutual adaptation, but co-operative as it is with different 
type of development projects so common in a present era. Based on the findings 
here, these types of relations seem to be typical of many interactions. 

Also different types of channels of information and technology distinctive for 
groups of industries have been poorly recognized in many of the RIS studies, i.e. 
equipment suppliers’ or consultants’ role in several more mature manufacturing 
industries such as furniture and textiles industries, or customers’ role in 
industries such as instruments manufacturing or software services. Instead, many 
studies put too much stress on formal external sources of technology, such as 
universities and industrial research laboratories, although these are important for 
many industries, and have shown their importance also in the present study. 
There sometimes seems to be an implicit assumption in many studies, for 
example, that universities are in a certain kind of development stage awaiting to 
be exploited by all the industries as innovation systems develop. This may not be 
the case, but instead, for example, the knowledge-intensive business services 
(private and/or public) fulfil the need for external, complementary managerial 
and technological competences. However, based on the data of the present study, 
it is not an easy task to assess whether the KIBS sector would be emerging as 
“the second knowledge infrastructure”, as suggested by den Hertog and 
Bilderbeek (2000). Certainly the sector is growing due to outsourcing and new 
service demands, but at least KIBS firms’ role in their clients’ actual innovation 
activities is still somewhat blurred and needs further study.  

Thus, there is a challenge to gear services more tightly into the RIS approach. 
The role of knowledge-intensive business services has already been brought up 
and discussed also here, but the most recent interest has focused on the role of a 
heterogeneous group of cultural industries seen to enhance the creativity of cities 
and regions (Landry et al. 1995, Florida 2002). Cultural industries are seen to 
imply the level of openness and adaptability of their regions and populations, and 
their ability to receive, reflect and create new and combine different cultural, 
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economic, technological and social elements. Whether this holds true still 
remains open, but it is definite that with services, the concept of innovation has 
to be extended and even more than now understood not as an outcome but as a 
process that is constantly “on the move”.  

It seems that recent criticism is quite justified in claiming that the RIS 
approach too vaguely recognizes (regional) labour markets and processes, and 
respective mobility of tacit knowledge. Especially in firm interviews, a major 
share of firm executives brought forward their keen interest and focus on 
regional supply of workforce with relevant skills and education. This notion was 
further amended by their interests to build long-term relationships with 
educational institutes, especially HEIs, to guarantee a smooth supply of 
graduates.   

The role of geographical proximity in innovation activities, under the studies 
of the regional innovation approach, has been shifting towards a less biased role 
of what constitutes “local” and “regional”. As Lagendijk et al. (2000) suggest, 
studies of spatial dimension of innovation should focus more on a “multi-scalar” 
character of developments or “multi-level governance of innovation” (Cooke 
1998), as is proposed and aimed at also here. The concept of spatial innovation 
system (Oinas & Malecki 1999 and 2002) might also be applicable, leaving more 
space for different spatial configurations. From the firm-level perspective, a 
useful concept might be “�����)������ ��� ���� �� ����� ������” – using the 
plural form suggests, �����	 ����, that an innovation environment is unique for 
each firm. It also needs to be asked whether an aim for coherent studies of 
regional innovation systems is to be preferred or, as pointed out by Malerba 
(2002) and Cooke (2002) among others, the focus should be on regional-sectoral 
studies, proceeding towards studies of cluster and agglomeration economies. 
Another suggestion, as mentioned before, is to study globally a certain narrow 
industrial niche (Doz et al. 2003) or technological field (Carlsson 1997) and its 
spatial implications.  

Methodologically, one of the main challenges within the RIS approach has so 
far been to maintain a balance between convergence and divergence, i.e., on the 
one hand to secure that empirical analyses remain sensitive for local and regional 
specificities and, on the other hand, to compare between regions, which requires 
generic elements and indicators. How do we recognize an RIS when we see one? 
Many researchers in the field of the RIS approach have pointed out that the 
criteria and evidence qualifying an RIS are not clear cut (see e.g. Doloreux 2004, 
492). It seems, however, that this is not quite the point: instead, the regional 
innovation system model(s) provides an analytical framework for studying the 
occurrence of innovation on the regional level. But because there are so many 
different types of regions and institutional settings, it is more those differences 
and distinct characteristics that are of interest than an attempt to form one 
monolithic model of an RIS or an attempt to decide whether there is an RIS in a 
certain region or not. This is not to say that it would not require progress in the 
analytical tools and conceptualization of the approach to achieve a common 
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understanding when discussing, for example, of innovation networks or the 
actual innovation itself. 

Despite the criticism above, the regional innovation system approach offers a 
rich theoretical framework that transcends many traditional borderlines between 
disciplines and facilitates the understanding of complex interaction between 
innovation and regional development. Therefore, there seems to be no reason to 
give up further development of the approach, especially methodologically. 
Instead, there are good reasons to abandon the idea that one region always equals 
to one regional innovation system. The RIS approach may be used to study 
several distinctive innovation environments within one region and between 
regions. 

6.3. Policy implications and final remarks 

Finally, attention will be turned to discussing the implications that the present 
findings have brought up. This would easily lead into a lengthy discussion but 
because this is not among the actual research tasks, only some key notions are 
presented. The following reflects partly the situation in Finland in general 
because the whole country is in the focus of most of the international policy-
related comparisons. In the end, Table 57 presents three different regional 
environments favourable for innovation, summing up in a more normative 
manner also some of what has been discussed earlier. 

According to the latest European Innovation Scoreboard (2003, 15) based on 
a number of innovation-related statistical variables, the three major relative 
strengths of the Finnish national innovation system in a European comparison 
are the share of current high-technology patents, innovation co-operation, and 
sales of new-to-market products in manufacturing. Its three major relative 
weaknesses are, instead, the trend for European (EPO) high-technology patents, 
innovation expenditures in services, and the trend for ICT expenditures (ibid.). 
Patenting refers to only a few largest firms’ operations, as these account for the 
major share of patenting activities in Finland, but the other two strengths and 
weaknesses are interesting, pointing, among other things, to intense and effective 
networking among the key players. The European Trend Chart on Innovation 
(2004) continues the lists by noting that the country has attracted only weakly 
foreign direct investments despite its internationally high profile as a high-
technology location. It also denotes the small number of innovative SMEs and a 
low level of entrepreneurship. On the positive side, the European Trend Chart 
acknowledges that the innovation performance in high-technology 
manufacturing is positively correlated with the performance in low-technology 
manufacturing, which suggests that dynamic high-technology sectors may 
function as drivers of innovation across the national economy. In addition, 
relatively low labour costs of the R&D staff and, more generally, the large share 



 

 
267 

 
 
 

of workforce with tertiary degree are stressed as strengths. The European Trend 
Chart continues to state that the intentional national strategy to develop the 
innovation system has paid off, but that a prospective future task is to ensure a 
balanced development between the main sectors of society: “Conditions for 
knowledge-based development are created in society at large, and within 
different policy sectors, not just within science and technology policy sphere” 
(ibid., ii; see also Schienstock 2004, 307–9).  

The above notions seem to suggest that the key areas of innovation in the 
country are rather narrow and that the innovativeness within some key industrial 
sectors has not generated a strong cohort of growth-oriented SMEs or, more 
generally, has not been diffused into other sectors of society in such intensity. 
Earlier it was noted that innovation activities were very often carried out by 
firms that can be characterized as specialized suppliers and that these activities 
were often targeted at products and services in industrial markets, which seems 
to imply where the edge and major interests lie. Therefore, a technological and 
manufacturing orientation is dominant. However, new jobs have already been 
generated within the service sector for some time, especially so in the 
knowledge-intensive business services (KIBS) sector included here, as well as in 
private social and health care services (OECD 1994, Tekes 2005). This trend 
calls for new policy measures and an understanding of the drivers of service 
growth and innovation. 

Based on both theoretical and especially empirical analysis here, it seems 
arguable to say that in regional innovation policies, in general, it is not correct to 
focus on strengthening networks internal to a region as is usually done in 
Finland, and also in many other European countries. It could be formulated that 
this aim is correct with multinational enterprises (MNEs), to integrate them more 
tightly into the production and innovation fabric of a region. With regional 
SMEs, instead, the correct aim seems to be to facilitate building of networks and 
contacts external to a region within a country and preferably beyond that – in 
order to prevent a regional lock-in. This “double-edge” strategy serves to build 
strong channels of knowledge and innovation inside and outside of a region. 
Within a region, facilitation of networking may be targeted at creating, for 
example, linkages between growth-oriented SMEs and internationally operating 
potential lead user firms and/or innovation financiers and venture capitalists. In 
addition, specifically in the Finnish circumstances, linkages between HEIs and 
RTOs and the SMEs with less innovation capability of their own is also 
important, because the more capable are already co-operating with those 
institutions. 

Table 57 aims at combining many of the outcomes presented earlier in this 
chapter, and presents the three types of regional innovation environments that 
can be seen favourable for different types of innovation activities. It has to be 
acknowledged that although based on the presented study, these are ideal types 
not represented anywhere as such. There are certain characteristics that resemble 
empirical reality but partly these three types represent normative models for 
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policies and are the following: Global R&D node, Milieu for endogenous growth 
& innovation, and Milieu for continuous learning (c.f. Lundvall 1999, Gibson & 
Stiles 2000, Kautonen et al. 2002). All three may be pursued within the same 
region, as they are not mutually exclusive. 

The first – F� -����4�� !� – presents a case whose key firms or plants 
belong to large international(-ized) groups, in which case there probably have to 
be some location advantages in the region such as a strong science and 
technology (S&T) base and an amply supply of university graduates to recruit. 
This serves as a base to attract foreign direct investments (FDI) to widen the 
existing industrial structure (greenfield investments) or to obtain capital and/or 
international distribution channels for existing firms (brownfield investments). In 
this case, there is also always a potential threat of divestment and footloose 
behaviour by international groups that search for alternative locations closer to 
expanding markets, a lower cost environment, and so forth, and that should be 
taken into account in regional (innovation) strategies. As the firm executive 
interviews showed, a continuous progress is needed in the region’s knowledge 
base and related assets in order to keep the international innovation-oriented 
plants.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
269 

 
 
 

��-���>A0	���	�����	'����	�����	�(	(������'��	��%�����	����������	������������	(���	
���	!������	�����������	

� *
	�
�034��	��� !�
�� ��	�����	���	 ��
��	����3����	$���	��

!�
�� ��	���	���� 	 ��

��������

+������������
���	��
���	$���	��

Innovation with substantial 
technological novelty 
and/or disruptive impact on 
markets 
Product, service or a 
hybrid* 
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technological novelty and/or 
disruptive impact on markets 
Product, service or a hybrid* 

Continuous learning and/or 
incremental innovation 
processes 
Product, service or a hybrid* 
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Linear/technology push – 
interactive   

Linear/technology push – 
interactive   

Market pull – interactive  
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������ Business unit of a large 
MNE with substantial R&D 
activities 

Often newly established 
knowledge / high technology 
intensive SME 

Firm or business unit of 
varying size usually on a 
mature industrial sector 
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Continuous R&D; Search 
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Continuous improvements in 
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Internationally connected 
unit within a group – 
University/research 
laboratory  

University/research 
laboratory – new 
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customer  
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and/or vocational education 
institute 
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HRD; Recruitment 
services; R&D; Testing and 
prototyping; Patenting & 
other IPR  

Venture capital; Consultancy 
in marketing, IPR & 
internationalization 

Management coaching and 
personnel training; 
Organizational development 
and inter-organizational 
networking; ICT consultancy 
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��$��	������

Large university cities Especially university cities All types of regions 

+	��	���	��
�

�������	��
����	���

Features of a region’s labour market matching with needs of firms (supply, costs, 
mobility, specialization, etc.); Region as a place of residence (safety, housing, 
environment, public services, cultural amenities, etc.) to attract and nurture workforce  

%	������
�
�	� ��	��
����	��
�
���	$���	��
����������

Embedding and nurturing 
existing international 
firms/plants: Growth based 
on new industries and 
businesses; Science and 
technology base; 
Integrating plants to 
regional S&T infrastructure 
and firms; Inward FDI 
promotion 

Growth based on new 
industries and businesses: 
Science and technology 
base; Knowledge 
entrepreneurship; Venture 
capital; Intermediating 
institutions; 
Internationalization; Inward 
FDI promotion 

Productivity & employment: 
Modernization; Avoiding or 
opening up lock-ins; HR and 
organization development; 
Application of new 
technology; Intermediating 
institutions 

%	������
�
����	��
�
�	�
�	��
,����	��
.�
�	
������

Embedding and nurturing 
existing international 
firms/plants; Attracting 
inward FDI 

Fostering international 
competitiveness & opening 
up new industries and 
businesses; increasing 
employment  

Enhancing cohesion 
between industries and 
regions; Maintaining 
employment 

*a service enabled by new technology, a productized service or a service integrated to a product  
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The second type of regional innovation environment – 1������$ ����! #�� ���
#� ��%�4���� ���� � – is also concerned with knowledge-intensive firms with 
more disruptive (“major”) innovations, in either manufacturing or services. In 
this type of environment, new knowledge-based businesses and industries are 
born, often as spin-offs based on research and development carried out in 
universities and in private or public research laboratories (c.f. Global R&D 
node’s R&D plants). Bottlenecks in commercialization of such innovations may 
be lack of venture capital and problems in creating functioning marketing 
channels on the international level, limiting growth and thus a firm’s impact on 
regional employment. As in the former case of Global R&D node, this case is 
most often attached with the large university cities, although, as seen also in this 
study, not exclusively. On a single firm’s level, personal histories and 
preferences of the key personnel have a strong influence on location. Different 
intermediating institutions are important in avoiding a situation in which small 
firms are to a great extent isolated from their neighbourhood that might 
otherwise support them. 

The third type of regional innovation environments – 1������$ ��" ����� ���
�������# – is the most probable to exist anywhere and among all types of firms 
and industries, although it is by no means easier to emerge, let alone to nurture, 
because its roots lie deep in history and established development paths. It 
resembles an interacting community of learning-oriented firms and other 
organizations. Thus, an efficient and embedded culture of information and 
knowledge sharing and circulation as well as orientation towards continuous 
learning within and between organizations is vital, and thus also social and 
organizational innovations in contributing interaction. Such a regional innovation 
environment may be characterized by processes of learning-by-producing, 
although more reflective and intentional incremental innovation activities may 
occur as well. As this type concerns often also more traditional industries under 
constant pressure of price competition from other (e.g. low-cost) countries, 
issues such as productivity, modernization and opening up potential lock-ins are 
focal in regional innovation strategies. Seen also from the national level, such 
milieus would be desirable, among other things, in securing certain cohesion 
between industries and regions – in addition to wider social concerns, it would 
also serve for preventing large gaps from emerging which would not allow a 
variety of interfaces so fruitful for innovations. 

 

� � 7� 7� 7�
 
What has obviously become quite clear here is that the policies that are directly 
targeted at facilitating innovation need to be co-ordinated with those with less 
direct connection to innovation, yet creating competencies and capabilities to 
innovate, including human resources policies, and the policies that are enhancing 
local and regional livelihood and attractiveness in general. If there ever was a 
time that the economy could be viewed as a machine, it is certain that the 
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contemporary economy is fundamentally based on social activities, individual 
skills and creativity – and as such its development is altered by a variety of 
human needs and potential. The regional innovation system approach does 
emphasize the linkages between the elements of the system. But, after all, does it 
include all the necessary elements of a service- and human-centred knowledge 
economy?  
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APPENDIX I: Questionnaire 
 
 

Renewal and Co-operation in Companies 
 

Dear Sir or Madam, 

 

This questionnaire provides us an opportunity to compare companies’ abilities to renew 

themselves, to innovate and to maintain co-operation relationships in Tampere Region 

and in Central Finland. The purpose of our study is to identify the companies’ problems 

and possibilities in promoting their renewal activities. The number of companies se-

lected for the focus group is limited in both manufacturing and service businesses. 

Therefore, for the study to succeed as well as possible, your answers will be of utmost 

importance.  

Completing the questionnaire will take only little of your time because nearly all 

questions can be answered by ticking appropriate boxes. All your answers will be 

treated as strictly confidential and used only by the researchers involved in the project. 

In addition, all research material will be treated so that no single company can be recog-

nized.  

This survey is part of the Technology Studies Programme funded by Tekes and 

the Ministry of Trade and Industry, and it will be carried out at the University of Tam-

pere. Please return the questionnaire in the stamped addressed envelope enclosed by 

May 1. Among the respondents, two books on innovation management will be raffled 

off. 

 

 

Thank you very much for your kind co-operation. 

 

 

Eija Ahola Gerd Schienstock 
Head of Evaluation Unit Professor 

Tekes University of Tampere 
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Innovation Activities of Companies 
 
I Company Profile 
 
First we would like to know some background information about your company. Please consider 
only your own business unit / branch plant when answering these questions. 
 
 
►A) Position of your unit / plant within the company? 
 

Does your company have only one location/unit?  θ 
  more than one location/unit? θ 
 

If your company has more than one unit, is your unit 
 
  company headquarters?   θ 
  production plant, other secondary unit?  θ 
 
 
►B) Turnover of the company (business unit) in 1996–1998?  
 
1996 appr.   FIM 1997 appr.   FIM 1998 appr.  FIM 
 
 
►C) Exports of the company in 1998? Appr.   FIM 
 
 
►D) The average amount of personnel in 1996–1998? 
 
1996  1997  1998   
 
 
 
►E) Percentage of personnel with the following degrees? 
 

Polytechnic degree ___________ % of the whole personnel 
University degree ___________ % of the whole personnel 

 
 
►F) What are the company’s main products/services? (You may fill in several alternatives when 

necessary) 
 

Intermediate goods, components, subcontracting ___________ % 
Investment goods, machines, equipment ___________ % 
Consumer goods ___________ % 
Expert services, planning, consulting ___________ % 
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►G) Where does the company purchase from?  
 
 

The same region in which the company is located About __________ % 
Other parts of Finland About __________ % 
Abroad  About __________ % 

 
 
►H) Where does the company sell its products or services? 
 

The same region in which the company is located  About __________ % 
Other parts of Finland About __________ % 
Abroad  About __________ % 

 
 
II Markets and competition  
 
 
►A) What kinds of changes have taken place in the markets of your main products or 
services in the last three years?  
 
 

Domestic markets have θ   decreased θ   been stable  θ   grown 
 
 

If the company has exports? 

Export markets have  θ   decreased θ   been stable θ   grown 
 
 
 
►B) What kinds of changes have taken place in competition in the last three years? 
 
 

In domestic markets, competition has θ  decreased θ  been stable   θ  increased 
 
 
If the company has exports? 

In export markets, competition has θ  decreased θ  been stable   θ  increased 
 
 
 
►C) Where are the main competitors of the company located? (You may fill in several 

alternatives when necessary) 
 

Within the same region in which the company is located θ 
In other parts of Finland θ 
Abroad  θ 
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►D) What are the strengths of the company when compared to its competitors?  
 
 Not  Very significant strength 
 our strength   of ours 
 
 Coverage of distribution networks, after-sales 1 2 3 4 5 

 Expertise of personnel 1 2 3 4 5 

 Price 1 2 3 4 5 

 Time / certainty of delivery 1 2 3 4 5 

 Innovativeness of a product / service 1 2 3 4 5 

 Quality of a product / service 1 2 3 4 5 

 Ecological aspects 1 2 3 4 5 

 Ability to make rapid changes in production 1 2 3 4 5 

 Other, please specify ___________________________ 1 2 3 4 5 

 
 
 
 
►E) How is the company going to maintain its competitive advantage in the future?  
 

 Not    Very 
 important    important 
 
 By developing the qualifications of its personnel  1 2 3 4 5 

 By developing marketing 1 2 3 4 5 

 By investing in new foreign export markets 1 2 3 4 5 

 By investing in company’s own product development 1 2 3 4 5 

 By investing in production automation 1 2 3 4 5 

 By cutting down labour costs 1 2 3 4 5 

 By focusing on core competencies and by outsourcing 1 2 3 4 5 

 By intensifying the relationships with key customers 1 2 3 4 5 

 By developing co-operation with research  
 organizations and universities 1 2 3 4 5 

 By developing co-operation with important suppliers 1 2 3 4 5 

 By increasing co-operation with other firms 1 2 3 4 5 

 By developing internal organization of the company 1 2 3 4 5 

 Other, please specify ________________________ 1 2 3 4 5 
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III Resources for R&D activities and personnel training  
 
 
 
►A) Did the company have its own R&D activities in the years 1996–1998? 
 

No, it did not θ 
Yes, occasionally (e.g. single development projects) θ 
Yes, regularly θ 

 
 
 
 

►B) If the company had R&D activities in the years 1996–1998, how large were the annual 
R&D expenses on average?  

 
 

On average _______ FIM / year 
 
 
 
 
►C) Please estimate the annual average amount of R&D personnel in the company in the 

years 1996–1998? 
 
 

_______ full-time employees   _______ part-time employees 
 
 
 
►D) Please estimate the average amount of the company’s training expenses in the years 

1996–1998? (Wages from the training period and other training expenses combined) 
 
 

On average _______ FIM / year 
 
 
 
 
►E) Please estimate the average share of personnel participating in personnel training in the 

years 1996–1998? 
 
 

On average _______ % of personnel / year 
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IV Services and know-how acquired from outside of the company 
 
►A) Has the company used external business services related to the following functions in the 
last three years?  
 
    Not  Used a 
    used  lot 

Management of human resources 1 2 3 4 5 

Personnel training 1 2 3 4 5 
Sales and marketing 1 2 3 4 5 

Partner search and networking 1 2 3 4 5 

International operations and exports 1 2 3 4 5 

Financial administration and financing 1 2 3 4 5 

Information systems 1 2 3 4 5 

Production  1 2 3 4 5 

Research and development 1 2 3 4 5 

Strategic management 1 2 3 4 5 

Other, please specify    ______________________   1 2 3 4 5 

 
►B) Please estimate the present supply of the external business services 
 
  High quality services are… 
 
   Not    Easily 
   available  available 

Services related to human resource management 1 2 3 4 5 

Services related to personnel training 1 2 3 4 5 
Services related to sales and marketing 1 2 3 4 5 

Services related to partner search and networking 1 2 3 4 5 

Services related to international operations and exports 1 2 3 4 5 

Services related to financial administration and financing 1 2 3 4 5 

Services related to information systems 1 2 3 4 5 

Services related to production  1 2 3 4 5 

Services related to research and development 1 2 3 4 5 

Services related to strategic management 1 2 3 4 5 

Other, please specify ____________________________  1 2 3 4 5 

 
►C) Please estimate what services will be needed the most in the company within the 
next three years (Underline the suitable alternatives in the previous question)  
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V Changes and innovations 
 
►A) Please estimate to what extent there were changes in the following functions of the 
company in 1996–1998?  
 
 Not  Very 
 at all  much 
 

Products and services 1 2 3 4 5 

Market areas and customer segments  1 2 3 4 5 

Co-operation with other companies and 
organizations 1 2 3 4 5 

Internal organization and procedures of the company 1 2 3 4 5 

Production processes and technologies, information 
technology 1 2 3 4 5 

Other, please specify _________________________ 1 2 3 4 5 

 
 
 
►B) How would you describe the changes made in products and services in the last 
three years?  
 
 
In products, the changes were:  Not  Very 
 significant  significant 
 Minor improvements of the existing product; 
 customization or symbolic changes in fashion, etc. 1 2 3 4 5 

 Major improvements of the existing product;  
 functional quality like durability or precision 1 2 3 4 5 

 Introduction of a new product based on existing  
 knowledge/technology or adding a new type of  
 function to an existing product 1 2 3 4 5 

 Introduction of a new product based on entirely  
 new knowledge/technology. 1 2 3 4 5 

 

In services, the changes were: 

 Minor improvements of the existing service; 
 customization or symbolic changes in fashion, etc. 1 2 3 4 5 

 Quality development of an existing service  1 2 3 4 5 

 Development of a new service 1 2 3 4 5 

 Introduction of a new service based on entirely  
 new knowledge/technology  1 2 3 4 5 
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VI Interest groups and the operating environment 
 
►A) What is the significance of the following actors in the development of products / services 
of your company (business unit)?  
 
 Not   Very 
 significant  significant 
 

Other business units of the company 1 2 3 4 5 

Customer companies 1 2 3 4 5 

Subcontractors and suppliers 1 2 3 4 5 

Consultancy companies, engineering offices 1 2 3 4 5 

Other partner companies 1 2 3 4 5 

Competitors 1 2 3 4 5 

Universities, research organizations 1 2 3 4 5 

Polytechnics, other educational institutes 1 2 3 4 5 

Intermediate organizations and financiers  
(e.g. National Technology Agency Tekes, Business  
Development Centres, financiers like Sitra or Finnvera) 1 2 3 4 5 

Other, please specify ______________________ 1 2 3 4 5 

 
►B) How would you characterize your operating environment by the following statements?  
 
 Disagree  Agree 
   entirely 

 Proximity of significant suppliers is important 1 2 3 4 5 

 It is easy to find suitably competent suppliers 1 2 3 4 5 

 It is important that companies that are significant  
 for the development of products / processes are located 
 in the same region 1 2 3 4 5 

 It is easy to find partners to develop products/ 
 services/processes 1 2 3 4 5 

 The company has viable ways of finding information 
 about customers and market changes 1 2 3 4 5 

 The company has viable ways of finding information 
 about the development of know-how and technology 1 2 3 4 5 

 Enough external funding for innovation activities is 
 available, when needed 1 2 3 4 5 

 There is skilful new workforce available, when needed 1 2 3 4 5 

 It is easy to find solutions for the  
 training and education needs of the personnel from 
 outside the company 1 2 3 4 5 
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VII Co-operation with customers 
 
►A) The company’s customers are (you can select more than one alternative, if needed) 
 

Manufacturing companies θ 
Wholesale or retail companies θ 
Service companies θ 
Public organizations  θ 
Consumers (private persons) θ 
 
 

►B) Where are the company’s most important customers located? 
 

Within the same region in which the company is located θ 
In other regions in Finland θ 
Abroad  θ 

 
 
►C) How would you evaluate the company’s relations to its customers by the following 
statements?  
 
 
 Disagree  Agree 
   entirely 
 Usually the company does not get suggestions  
 from customers in our product/service development 
 process 1 2 3 4 5 

 Our most important customers participate in the 
 crucial stages of our product/service development 
 process 1 2 3 4 5 

 The most important criterion for our customers 
 to prefer the company is the affordability of 
 our product/service  1 2 3 4 5 

 The most important criterion for our customers 
 to prefer the company is our special expertise  
 and ability to develop 1 2 3 4 5 

 Usually also oral commitments with our customers 
 can be trusted 1 2 3 4 5 

 Information flows between the company and its  
 customers function well 1 2 3 4 5 

 
 
►D) From the viewpoint of the company, the following matters related to the customer 
relationships must be taken into account: 
________________________________________________________________________________

________________________________________________________________________________ 
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VIII Co-operation with suppliers and service providers 
 
 
 
►A) Where are the company’s most important suppliers located? (Including material, 

component, equipment, and system subcontractors, engineering and design offices, etc.) 
(You can select more than one alternative, if needed) 

 
Within the same region in which the company is located θ 
In other regions in Finland θ 
Abroad  θ 

 
 
 
►B) How would you evaluate the company’s relations to its suppliers (and alike) by the 
following statements?  
 
 
 Disagree  Entirely 
   Agree 
 Usually the company does not get suggestions from 
 the suppliers in our product/service development  
 process 1 2 3 4 5 

 Our most important suppliers participate in the crucial 
 stages of our product/service development process 1 2 3 4 5 

 The most important criterion for our company  
 to prefer our existing suppliers is the  
 affordability of their components/service 1 2 3 4 5 

 The most important criterion for our company  
 to prefer our existing suppliers is the  
 suppliers’ special expertise and ability to develop 1 2 3 4 5 

 Usually also oral commitments with suppliers 
 can be trusted 1 2 3 4 5 

 Information flows between the company and its  
 suppliers function well 1 2 3 4 5 

 
 
 
►C) From the viewpoint of the company, the following matters related to the supplier 
relationships must be taken into account: 
 
________________________________________________________________________________

________________________________________________________________________________ 
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IX Co-operation with other companies 
 
 
►A) Does the company have other inter-firm relationships in addition to the customers and 
suppliers mentioned earlier (e.g. strategic alliance, licensing, joint venture)? 
 

No  θ 
Yes  θ 

 
►B) If the company has such relationships, to which of the following functions they are 
related? (You can select more than one alternative, if needed) 
 
 Marketing and exports  θ 
 Research and development  θ 
 Purchasing  θ 
 Personnel training and recruiting  θ 
 Process development or benchmarking  θ 
 Other, please specify _________________  θ 
  
 
►C) Where are these partner companies located? (You can select more than one alternative, if 

needed) 
 

Within the same region in which the company is located θ 
In other regions in Finland θ 
Abroad θ 

 
 

X Co-operation with universities, research organizations and 
public and semi-public business service organizations 
 
 
►A) Has the company had co-operation with the following organizations in the last three 

years?  
 No  Regular 
 co-operation  co-operation 

Tampere University of Technology 1 2 3 4 5 
University of Jyväskylä 1 2 3 4 5 
University of Tampere 1 2 3 4 5 
Tampere Polytechnic 1 2 3 4 5 
Jyväskylä Polytechnic 1 2 3 4 5 
Other university or polytechnic, 
please specify _______________ 1 2 3 4 5 

 
Technical Research Centre of Finland VTT 1 2 3 4 5 
Other research or testing laboratory, etc., 
please specify ________________________ 1 2 3 4 5 
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►B) If the company has had co-operation with universities or research organizations in the 

last three years, to which function(s) it was related? (You can select more than one 
alternative, if needed) 

 
 Development of marketing, market research    θ 
 Development of organization and organizational procedures   θ 
 Development of products and product technologies    θ 
 Development of production processes and process technologies, 
 including development of information technologies   θ 
 
 
►C) If the company has had co-operation with universities or research organizations in the 

last three years, which of the following models has been used to carry out this co-
operation?  

 
 Extension education for the personnel    θ 

 Dissertations completed for the company (Master’s thesis, etc.) θ 

 Contract research or development projects    θ 

 Co-operation related to national R&D programmes    θ 

 Co-operation related to R&D programmes of the EU   θ 

 Other, please specify    θ 
 
 
►D) Has the company had co-operation with the following organizations in the last three 
years? 
 
 No  Regular 
 co-operation  co-operation 

National Technology Agency (Tekes) 1 2 3 4 5 

Business and Employment Development Centre  1 2 3 4 5 

Finnish Exports Association 1 2 3 4 5 

Finnish National Fund for Research and  
Development (Sitra) 1 2 3 4 5 

Finnvera (development and risk financier) 1 2 3 4 5 

Municipal business adviser 1 2 3 4 5 

Host organization of a science park  1 2 3 4 5 

Technology transfer agencies 
(e.g. Tamlink, Finn-Medi) 1 2 3 4 5 

Regional venture capital companies  
(e.g. Midinvest, Sentio Invest) 1 2 3 4 5 

Other venture capital companies 1 2 3 4 5 

Other business service organizations,  
please specify ____________________ 1 2 3 4 5 
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If you have any comments on the questionnaire or on its themes, please include them here. 
 
  
  
  
  
  
  
  
  
 
 
Thank you very much for your co-operation! 
 
 
 
We shall continue this study with the face-to-face interviews in companies. If you are interested in 
volunteering, please fill in your contact information. 
 
  
  
  
 
 
 
[Our own contact information, including the project’s website address] 
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APPENDIX II: Additional tables and classifications of 
Chapter 4 

Table 1. Classification of firms into (technological) trajectories  

Technological trajectory NACE classification 

Supplier-dominated   Textiles, clothing, leather, etc. 

 Wood and wood products 

 Furniture 

 Other manufacturing 

Scale-intensive   Food, beverages, etc. 

 Pulp, paper, paper products 

 Publishing and printing 

 Non-metallic mineral products 

 Processing of metals 

Specialized supplier  Fabricated metal products 

 Machinery and equipment 

 Electrical equipment (excl. electronics) 

 Transport equipment 

Science-based  Chemicals, chemical products 

 Electronics 

Engineering KIBS  Computer services 

 Technical services 

Management KIBS  Business and management consulting 

 Marketing services 

 Legal services 

 Accounting, bookkeeping and auditing services 

 Advertising, secretarial, translation and office-related support services 
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Table 2. Distribution of technological trajectories (Pavitt taxonomy) by innovation categories 
(%), bold indicating the highest value in a row 

  Product innovators Process innovators Others Total 

 N Major Minor R&D-based Expertise-
based 

  

Supplier-dominated 
manufacturing*** 

126 4.8 29.4 4.8 - 61.1 100.0 

Supplier-dominated 
services*** 

121 14.0 14.0 4.1 20.7 47.1 100.0 

Scale-intensive*** 28 3.6 39.3 7.1 - 50.0 100.0 

Specialized suppliers*** 52 32.7 17.3 11.5 5.8 32.7 100.0 

Science-based*** 35 14.3 34.3 17.1 - 34.3 100.0 

%  12.7 23.8 6.9 7.7 48.9 100.0 

Total 362 46 86 25 28 177 362 
***level of significance (p<0.01), **level of significance (p<0.05) 
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Table 3. Distribution of technological innovation asset profile groups (cf. Christensen 1995) by 
innovation categories (%), two services categories added#, bold indicating the highest value in a 
row 

  Product innovators Process innovators Others Total 

 N Major Minor R&D-
based 

Expertise-
based 

  

Materials        

Chemicals*** 12 8.3 50.0 25.0 - 16.7 100.0 

Bulk materials*** 44 4.5 27.3 6.8 - 61.4 100.0 

Components        

Semiconductors*** 5 - 20.0 60.0 - 20.0 100.0 

Other industrial components*** 65 3.1 21.5 7.7 - 67.7 100.0 

Complex systems        

Motor cars*** 6 - 33.3 16.7 - 50.0 100.0 

Specialized equipment / 
systems*** 

49 36.7 18.4 8.2 6.1 30.6 100.0 

Consumer products        

Modern durables (1)*** - - - - - - 100.0 

Traditional products*** 56 5.4 42.9 1.8 - 50.0  

Arts and crafts (2)*** - - - - - -  

Technical services#*** 78 16.7 14.1 6.4 19.2 43.6 100.0 

Management services#*** 47 14.9 14.9 - 21.3 48.9 100.0 

Total 362 46 86 25 28 177 362 

%  12.7 23.8 6.9 7.7 48.9 100.0 
(1) no firms in this category in the sample  
(2) no firms in this category in the sample 
p= ,00 
(Does not fulfil all the conditions of statistical testing) 
 



 

 298 

Table 4. Distribution of technological innovation asset profile groups by innovation categories, 
main groups (cf. Christensen 1995), by innovation categories (%), bold indicating the highest 
value in a row 

  Product innovators Process innovators Others Total 

 N Major Minor R&D-based Expertise-
based 

  

Consumer products1 56 5.4 42.9 1.8 - 50.0 100.0 

Materials  56 5.4 32.1 10.7 - 51.8 100.0 

Components 70 2.9 21.4 11.4 - 64.3 100.0 

Complex systems 55 32.7 20.0 9.1 5.5 32.7 100.0 

Technical services 78 16.7 14.1 6.4 19.2 43.6 100.0 

Management services 47 14.9 14.9 - 21.3 48.9 100.0 

Total 362 46 86 25 28 177 362 

%  12.7 23.8 6.9 7.7 48.9 100.0 
p= ,00 
1 only the Traditional products sub-group is represented from this group in the sample 
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Table 5. Higher education institutes (HEIs) and research and technology organizations (RTOs) 
as innovation partners by innovation categories, mean values (1=no co-operation at all during 
the last three years, 5=very frequent, continuous co-operation), bold indicating the highest value 
in a row, italics the lowest, 1-way ANOVA 

  Product innovators Process innovators Others Total 

Frequency of co-
operation 

N Major Minor R&D-based Expertise-
based 

  

with TUT*** 329 2.81 2.12 3.22 2.05 1.94 2.20 

with UTA 311 2.05 1.78 1.86 1.40 1.67 1.75 

with JYU 315 1.87 1.74 1.74 1.33 1.53 1.63 

with TAMK 311 2.21 1.71 2.04 1.71 1.81 1.85 

with JAMK 311 1.59 1.78 1.55 1.79 1.51 1.61 

with other HEI***1 362 1.57 0.79 1.48 0.64 0.53 0.80 

with VTT** 285 2.89 2.44 2.86 2.23 2.17 2.39 

with other RTO 359 0.37 0.52 0.72 0.11 0.41 0.43 
***level of significance (p<0.01), **level of significance (p<0.05)  
1 including both domestic and foreign higher education institutes 
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Table 6. Innovation support organizations as innovation partners by innovation categories, mean 
values (1=no co-operation at all during the last three years, 5=very frequent, continuous co-
operation), bold indicating the highest value in a row, italics the lowest, 1-way ANOVA 

  Product innovators Process innovators Others Total 

Frequency of co-
operation 

N Major Minor R&D-based Expertise-
based 

  

with TEKES*** 309 3.21 2.62 2.91 1.59 1.95 2.33 

with EEDC*** 317 3.10 3.05 2.57 2.28 2.36 2.63 

with FinPro*** 312 2.32 2.49 2.50 1.50 1.84 2.08 

with SITRA 1 275 1.56 1.42 1.47 1.00 1.23 1.32 

with Finnvera*** 303 2.69 2.76 2.05 1.72 2.16 2.33 

with municipal business 
development agency** 

304 1.89 2.47 2.00 1.70 1.91 2.03 

with host organization of 
science park** 

296 2.03 2.04 1.95 1.42 1.55 1.74 

with technology transfer 
firm** 

289 1.46 1.28 1.37 1.09 1.10 1.21 

with regional venture 
capital firm 

286 1.27 1.27 1.32 1.17 1.11 1.19 

with other venture capital 
firm 

271 1.42 1.13 1.11 1.09 1.14 1.17 

***level of significance (p<0.01), **level of significance (p<0.05) 
1 p= ,079 
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Table 7. Sub-regions in Tampere and Jyväskylä Regions in 1999 (source: Suomen Kuntaliitto, 
Menestys kasaantuu… 1999) 

Sub-region and type  Number Cities and municipalities (other population centres) 

   
Large city-regions   

Tampere 064 Tampere, Kangasala, Lempäälä, Nokia, Pirkkala, Vesilahti, Ylöjärvi 

Jyväskylä 131 Jyväskylä, Jyväskylä rural municipality, Laukaa, Muurame 

   
Small city-regions   

Etelä-Pirkanmaa 063 Valkeakoski, Viiala, Toijala, Urjala, Kylmäkoski 

Jämsä 134 Jämsä, Jämsänkoski, Korpilahti, Kuhmoinen 

Äänekoski 135 Äänekoski, Suolahti, Sumiainen, Konnevesi 

Koillis-Pirkanmaa 066 Mänttä, Vilppula, Kuorevesi 

   
Rural sub-regions   

Lounais-Pirkanmaa* 068 Vammala, Mouhijärvi, Suodenniemi, Äetsä (Kiikka, Keikyä) 

Luoteis-Pirkanmaa 061 Parkano, Ikaalinen, Hämeenkyrö (Kyröskoski), Viljakkala, Kihniö 

Kaakkois-Pirkanmaa 062 Pälkäne, Luopioinen (Aitoo), Sahalahti, Kuhmalahti 

Itä-Pirkanmaa 065 Orivesi, Juupajoki, Längelmäki 

Pohjois-Pirkanmaa 067 Virrat, Ruovesi, Kuru 

   
Peripheral sub-regions   

Kaakkoinen Keski-Suomi 132 Toivakka, Joutsa, Luhanka, Leivonmäki, Hankasalmi 

Keuruu 133 Keuruu, Multia, Petäjävesi, Uurainen 

Saarijärvi 136 Saarijärvi, Karstula, Kannonkoski, Pylkönmäki, Kyyjärvi, Kivijärvi 

Viitasaari 137 Viitasaari, Pihtipudas, Kinnula 

   
*close to a city-region type 
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APPENDIX III: Interview data on firms’ innovation 
activities 
 
Major product innovators’ innovation activities 
 
A software producer MA1’s product innovation is a set of software products for product 
management. These products are an exception and have been caused by a recent merger 
to a larger company. Mostly the firm’s services include customized information systems 
and programming for database and transaction management, based on the BEA and 
Oracle system software. Expanding into software products has been a major change for 
the firm, and allows a larger customer base and larger markets. Without these new 
software products the firm would be a good example of an expertise-based process 
innovator. 

MA1’s sources of information for innovation include system software user forums 
(most important), customers, system software suppliers, the Internet, trade fairs, and 
Tampere University of Technology. As means of appropriation, the firm’s executive 
considers that active means to buffer secrecy or any other means are not relevant, because 
all competitors are aware of technologies applied in the field. Instead, information is not 
considered to leak out due to very intense co-operation with customers. 

An industry automation producer MA2’s product innovation is a set of device and 
system control software products for light assembly applications. The firm participated in 
the Lassi Programme of Tekes (Light assembly technologies) in 1996-1999, which 
contributed significantly to the product and technology development in the firm. The 
executive considers bidding competitions to be especially important for innovation, when 
information on competitors’ products can be achieved via customers. Other important 
sources of information for innovation include trade fairs and internal sources because the 
firm belongs to a large international group with considerable resources for R&D. 
Concerning means of appropriation, the executive points out that the firm does not have 
patents; instead, continuous innovation is seen as a way to stay ahead in competition. 
Also, complexity of products is important in this sense.  

A lighting and landscape architecture designer MA3 is a “post-modern” firm in 
cultural industries, which differs considerably from any other firm included in this study, 
but fulfils the criteria of the major product innovator. The firm’s innovations are a 
combination of innovative product concepts and an integration of artistic and 
technological elements in lighting design of facades, interiors, and outdoors 
environments. Some of its products have been protected by utility models. According to 
the entrepreneur, their focal sources of innovation information include customers, 
suppliers, trade fairs, and project partners. Besides protected products, the executive 
considers that protecting of its immaterial property rights is mostly irrelevant due to a 
project-based model of action, and because the firm does not have any competitors in 
Finland.  
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MA4, a business unit within a large mobile telecommunications producer group, 
focuses on research and development, and it has had a crucial role in several 
telecommunication products which have achieved a global top position. Pursuing 
innovation lies in the core of the activities of this business unit. As a large unit within a 
large group, the firm searches innovation information from a vast variety of different 
types of sources. Similarly, the firm has a variety of means for appropriating benefits 
from its innovations, including patenting, secrecy, lead time, continuous innovation, use 
of complementary assets, and active participation in standardization committees.  

MA5 is a business unit conducting research and development projects in fields of 
high-tenacity steel, powder metallurgic components and future composites. It 
commercializes and produces potential novelties by initiating projects, searching for 
funding, collecting a network of subcontractors and experts, and managing these 
networks, operating as a kind of a virtual organization. 
The firm’s sources of innovation information are essentially universities, customers, 
conferences, suppliers, and other co-operation partners. Basic research has a crucial role 
in future composites, and the firm aims at facilitating their development by co-operating 
with several universities. Concerning the firm’s means of appropriation, the executive 
points out that their customers demand that information must be kept secret, although 
there are no actual direct competitors. At the beginning of operations, also its 
subcontracting network was intentionally decentralized in order to prevent leakages of 
information.  

MA6 is a producer of mechanized underground drilling equipment. The firm’s 
products have recently undergone several crucial changes, including modularization and 
standardization of components for faster production of batches, development of 
computer-controlled drilling process, and development of a concept and products of an 
unmanned mine. Its R&D activities are organized into a) a partly joint inter-divisional 
product design, b) product development internal to divisions, and c) a technology centre 
serving the whole group. Basic research is left to universities, with which the firm has 
intense co-operation. Product innovations are accompanied by several large-scale process 
innovations, like switching into system supplies and radical reduction of direct suppliers, 
renewal of production management system, customer-driven organization and teamwork. 
Sources of innovation information of the firm include its own technology centre and 
testing mine, universities, customers via sales agencies offices, personal contact networks, 
projects initiated by industrial associations, and horizontal co-operation with some other 
large firms located in the region. Regarding appropriation, the executive perceives 
patenting and other means of IPR as highly important for the firm’s innovation activities.  

In addition to its traditional bookkeeping and financial services, MA7 has developed 
an e-business system for its customers in household appliances and furniture wholesale 
businesses, together with a software supplier. When the interview was conducted, this 
product family did not have any competition nationally. Concerning the most relevant 
sources of innovation information, the entrepreneur mentioned customers and a supplier 
of information technology. As for the means of appropriation, he considered that formal 
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methods of IPR are not that relevant to the firm; instead, what is crucial is to deepen the 
customer relationships and product development in order to keep up with competition.  

MA8 is a producer of liquid packaging systems. The firm was actually established 
to develop and commercialize the systems consisting of three elements: packaging 
material, packaging machinery and related services. Innovation activities were initialized 
in 1990, but only in 1997 it was decided within a group that a small venture organization 
will be established to develop and commercialize innovations. In 1998, one major 
innovation was breaking through in the market, resulting in a significant cash-flow. This 
complex system represents an entirely new direction for a large group and has required 
acquiring new technologies and skills, and therefore also numerous partners during the 
process of development and market launch. Yet, the executive perceived that the most 
important sources of innovation information have been services of their own group and 
feedback from the customers. Formal IPR is considered very important, and the firm has 
filed in many patents and patent applications. Process secrecy is also considered to be 
crucial in appropriating benefits from innovation.  

Providing technical consultancy related to geodetic surveying in particular, MA9 
has recently introduced several new products which are services and processes for its 
customers. The firm has been developing mass stabilization technology (meaning that 
inferior soil is stabilized by a new binding material method). It has also developed 
methods to exploit by-products and residual materials of industry in excavation works. By 
combining ground radar and field laboratory technologies, the firm has developed a 
method which allows for a rapid analysis of polluted soil. Altogether, the firm is focused 
on the laboratory analysis and R&D activities of its environmental, geodetic and 
earthworks sector, which implies that the firm’s competitive strengths to lie in 
technological expertise and continuous product development. It also participates actively 
in research and technology programmes led by the EU and Tekes, for example. 

As sources of innovation information the executive lists customers, universities, 
research and technology organizations, project partners, conferences and seminars. Also 
of importance in this sense are monitoring via participating in different types of events, 
trade journals, and the firm’s own contact networks. The question of protecting the firm’s 
immaterial assets is considered problematic because, for example, competitors and larger 
or stronger partners in joint technology projects often aim at assuming ideas and 
technologies developed in the firm. However, patenting and other formal measures are 
not seen as very relevant. 
 
 
Minor product innovators’ innovation activities 
 
MI1 is a manufacturer of chemical products producing printing colours, dyes and 
pigments. The firm is not of the most typical kind within the group, but it has introduced 
new products. In addition to usual customized products, the firm has recently had two 
kinds of more demanding product development projects: in one case, a significant change 
occurred in its customer’s processes (type plate, machinery, chemical) that required new 
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solutions and also close co-operation with the customer. In another case, the firm has 
conducted long-term research projects in which attributes of raw materials are studied, 
print quality is measured, and the applicability of printing ink is studied in different 
conditions. The firm seems to combine some features of minor product innovator and 
R&D-based process innovator categories.  

Concerning the firm’s sources of innovation information, the executive lists especially 
its customers, other business units of the group, and their material suppliers. To benefit 
from their R&D, process secrecy is considered to be particularly important. The firm has 
also filed in patents, but the executive considers patenting not to be crucial, because 
patenting makes innovations public.  

MI2 produces glass products, processing glass for automotive and construction 
industries. After the crisis in 1994-95, the firm probed a new strategic orientation and 
began to shift from rather little refined products, which were under harsh competition, 
towards significantly more refined and customized projects, including production phases 
like grinding, perforation, and bending. The firm still has standard products in automotive 
glass, but in architectural glass, all its products are customized. MI2 has made heavy 
investments in pre-treatment equipment to raise its level of refinement.  

In its innovation activities, the firm’s essential sources of innovation information 
include customers, a supplier of machinery and equipment (own engineering works), 
trade fairs, and engineers and designers of which many are external to it. The executive 
considers that secrecy is highly important to the firm in gaining advantage from its 
investments and innovation activities. The firm also aims to continuously raise its level of 
refinement. Entry barriers are seen to be high because of demand for high expertise and 
investments in machinery.  

Until recently, MI3 was a subcontractor of fabricated metal products (painting 
shop and sheet metalwork), but it has carried out product upgrading by introducing also 
products of its own. These are mainly based on existing competences like fabrication of 
sheet metal: key-banks, key-bar frames, safety cages for computers and alike. The initial 
idea or suggestion for product development usually comes from a customer, followed by 
the firm’s independent product development activities. In addition to customers, the 
firm’s sources of innovation information have been trade journals, advertisements, and 
trade fairs. Protecting its innovation from imitation is considered to be problematic 
because, according to the entrepreneur, new products can be rather easily copied. One of 
their products is, however, protected with a utility model.  

MI4 is a technical consultancy firm providing adjustment and controlling devices 
and equipment for real estate and heating, plumbing and air conditioning systems. A 
crucial change in its products made recently is a switch from analogical to digital-based 
equipment, which means that they are based on information and communication 
technology and thus remote controllable. Earlier the focus of the firm was on assembling 
components, whereas nowadays it has shifted to development and supply of software 
programmes, marking also a shift in focus from manufacturing to services. In addition, 
the firm has also launched alarm systems into markets (new to the firm only). These 
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changes in products have required considerable investments in R&D, in personnel 
training and in recruiting some new employees.  

According to the executive, the firm’s essential sources of innovation information are 
equipment suppliers and customers. In addition, training courses and partner networks are 
important. The executive considers that it is difficult to protect its immaterial assets 
because information is available for customers and via this link it may also leak to 
competitors.  

MI5 is a supplier of fabricated metal products, essentially gear billets and 
components. The firm has carried out a rapid shift from supplying part deliveries to a 
wider combination of supplies and a shift from subcontracting some limited stages of 
production to a supply of more refined components (functional upgrading). Among these 
changes is a new, close co-operation in developing material technology with the most 
important customer and a steel supplier. MI5 also develops components for wind power 
stations. In addition to the firm’s customer(s) and material supplier(s), the entrepreneur 
perceives trade fairs to be significant sources of innovation information. Regarding the 
firm’s means of appropriation, the entrepreneur considers that continuous development of 
quality protects products from imitation, whereas he sees that processes are more difficult 
for competitors to adopt.  

MI6 is a manufacturer of meat products. The firm recently launched a new product 
by beginning to produce final meat products packaged for consumers. Yet its focus 
currently lies on processes: a quality certification process is currently going on within the 
firm, and the executive perceives that a typical change taking place is acquiring new 
production equipment and subsequently a related process development. In its innovation 
activities, important sources of information for the firm are equipment suppliers, 
governmental inspection officers operating within the firm, and customers (retailers). The 
firm considers its products to be easily imitated, but part of the equipment is entirely 
customized and therefore secrecy can be maintained within some of the processes.  

MI7 is a manufacturer of textiles, supplying especially laces and ribbons for the 
clothing industry. The firm has had both product and process development recently. 
Considering its products, the main focus is on customization, but there is also a new 
product – a component for a handle of a ski stick. The firm has two kinds of product 
development projects: a customer cannot specify features of a product and asks the firm 
to design a product and a customer brings a readymade model to be designed accordingly 
and produce a product. Therefore, customers are in an important position in bringing in 
new ideas and information on changes and improvements in products; in process 
development, ideas are sought from textile machinery fairs and among equipment 
suppliers. The entrepreneur considers the firm’s products to be easily imitated. It has 
protected some of its products with patents, but patenting is considered to be of a low 
value and expensive.  

A manufacturer of footwear, MI8 has a narrow specialization in shoe insoles. The 
firm has had both product and process development recently. Concerning product 
development, price-quality relation is continuously under progress, as well as is research 
and refinement of product features. For these purposes the firm has its own product 
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development laboratory. Usually its products are highly customized; a customer usually 
specifies product features which are then taken into the firm’s own product development 
process. In some cases, a customer wishes to lower the price of a product, and the firm 
begins to develop its production processes to meet this requirement. In the course of its 
history, the firm has independently designed and engineered its cardboard machines to 
suit its own purposes. This self-standing operation has been seen to be important in 
maintaining secrecy. Strict secrecy of processes is indeed being safeguarded continuously 
by, for example, keeping visitors out of the production facilities.  

Among the most important sources of innovation information, the entrepreneur lists 
customers, media and the Internet – he also revealed that testing of competitors’ products 
and other measures of reverse engineering had been used. Competitors can be monitored 
also via close customer relationships.  

MI9 is a manufacturer of hats, caps and headgears. Recently there has been a shift 
in products towards new customer segments – from adults to youngsters and sportsmen – 
and an adoption of new materials (Goretex, Windstopper, etc.) related to these product 
groups; all in all, a considerable extension of a product range for the firm. MI9 has also 
made investments to expand its exports. Regarding its processes, the firm aims to reduce 
delivery time and to increase flexibility and responsiveness.  

The entrepreneur explains that during these product development processes, in 
addition to gathering ideas from international trade fairs, trend exhibitions, trade journals, 
and export associations, excursions are also made to observe “street life” in global cities. 
After analysing these ideas and observations, the firm’s own product development group 
begins to design new products. The entrepreneur considers the firm’s products to be 
easily imitated and formal protection irrelevant, but aesthetic design is important. 
 
 
R&D-based process innovators’ innovation activities 
 
RD1 is a producer of water turbines, in which an intricate development of complex 
processes is focal: its new owner (MNE) has brought in its quality system which is to be 
adopted, and a search for environmentally-friendly solutions in production is an ongoing 
process. In products, the most important changes besides customization are development 
of materials, gradual changes in structural design, and efforts to enhance the efficiency of 
turbines.  

According to the executive, the firm’s most significant sources of innovation 
information are its customers and product development projects together with other units 
of the group in the Nordic countries. Important are also VTT and Tampere University of 
Technology (TUT), international trade fairs and conferences, trade journals and the 
Internet, as well as visits to power plants using competitors’ products. As for means of 
appropriation, the executive considers protection important, but especially by informal 
means – for example, critical blueprints are not handed over even to customers. Patenting 
is not of great significance, yet some inventions are patented.  
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A supplier of metal subcontracting works by water jet cutting equipment, RD2’s 
all product deliveries require product planning, but development activities also have a 
significant role and especially in aiming at continuous enhancing of the quality-cost ratio 
of production processes. Here, efficiency is usually increased by acquiring new 
equipment or by increasing outsourcing. The firm has applied robot technology, and as a 
new field, supplies for space technology products. Its current area of development is 
quality system and environmental aspects of the production processes.  

Among the firm’s important sources of innovation information on the executive’s list 
are customers, equipment suppliers, a university (LTKK), trade fairs, projects of an 
industry association (MET), seminars held by universities and research organizations, EU 
research and technology programmes, and the Internet. Considering the means of 
protecting the firm’s immaterial assets, the executive perceives that the firm does not 
have any special way to do that, but aims to maintain its competitiveness by constantly 
developing competences. The problem is that know-how is seen to leak out from the firm 
by former employees who establish their own firms, as entry barriers are rather low.  

RD3 is a manufacturer of machinery and equipment, specifically of gears and 
gear systems. Development of production processes is focal; efficiency and reduction of 
production costs are continuously searched for, very often in close co-operation with a 
customer. The firm has a design and engineering office with CAD equipment. All 
deliveries are customized, and currently 44 per cent of the deliveries require advanced 
design efforts. The firm sets up workshops for its customers’ engineers on power 
transmission technology. In addition to customers, trade fairs are considered as a very 
relevant source of information leading to innovations within the firm. Formal protection 
of immaterial assets is not perceived relevant – products are rather easily imitated. 
Instead, close customer relations and thus detailed and profound knowledge of users’ 
needs is essential.  

A technical consultancy firm RD4, specialized in structural engineering, has 
considerably higher investments in innovation activities, especially in R&D, than the 
average engineering design firm. Thus, the firm would be otherwise a typical Expertise-
based process innovator, but contrasts with remarkable R&D investments and activities. 
The firm is labelled as a specialized expert in its field, which, on the one hand, has some 
advantages of a high status but, on the other hand, narrows down its clientele and typical 
commissions according to the managing director. Its investments in R&D and training are 
especially focused on producing special CAD programmes for the firm itself and for 
some of its key customers.  

In the firm’s development activities, the important sources of innovation information 
are especially customers, but also knowledge produced in joint development projects 
within, for example, national technology programmes. The entrepreneur does not 
perceive formal means to protect IPR as very relevant, but stresses the significance of 
continuous development within the firm and in co-operative projects.  

RD5 is a large business unit producing chemicals, specifically carboxymethyl 
cellulose. The firm’s R&D activities are divided into three directions: a) a pilot 
production line to develop production process (40% of R&D costs); b) research and 
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analysis of product applications (40%); and c) development of new products/product 
variants (20%). The firm combines the attributes of a scale-intensive production plant and 
an R&D-intensive firm. Carboxymethyl cellulose as an innovation dates back to the 
1940s, after which numerous variants have been studied and developed.  

According to the executive, the firm’s own R&D has a major role when its key 
sources of innovation information are looked at, although its sales offices and customers 
also have a role to play. Concerning means of appropriation, special properties are created 
within production process which cannot be imitated by competitors, and therefore it is 
important to safeguard process secrecy. Patenting is not very important.  

RD6 belongs to the electronics industry and produces power supply units. The 
firm is an Original Equipment Manufacturer (OEM) with its own research and 
development group. In products, a typical process begins either from an initiative and 
idea from a customer to modify a product or the firm itself launches product development 
and aims at foreseeing forthcoming success products. According to the executive, the 
focus is yet on process development: recently the firm has invested a lot in an internal 
information system, and it has introduced a flatter organization with self-steering teams. 

For the firm, especially customers, trade fairs, partner firms, and component suppliers 
are important sources of innovation information. The firm considers that protecting its 
immaterial assets is important and aims to introduce confidentiality clauses with its key 
partners. Entry barriers are considered fairly high because of technological complexity. 
 
 
Expertise-based process innovators’ innovation activities 
 
EXP1 is a software engineering services firm, mainly applying existing software 
technologies as part of customers’ products. Its main customer industries are mobile 
machinery, factory automation, and telecommunications. Instead of technology or 
marketing, one recent challenge in the firm due to its rapid growth has been to organize 
production and to develop a suitable quality system for it. The personnel mostly have a 
Master’s-level university degree in computer science or in a related field. The firm has 
decided to train its personnel internally.  

Among the firm’s sources of innovation information, the managing director mentions 
especially customers. He also maintains personal contacts with some other executives and 
entrepreneurs of other software firms. Competitors are monitored mainly by information 
from recruitment ads in the media, but this is considered to be done in a very active 
manner. According to its company policy, the firm strives to stay as independent as 
possible. To gain from its investments in intellectual capital, safeguarding secrecy is focal 
in customer projects, together with confidentiality clauses.  

EXP2 focuses on architectural and building design and supervision of 
construction mainly for the manufacturing industries and their production facilities, 
operating also as a turn-key contractor. Of the firm’s staff, all have HEI degrees. The firm 
has invested a lot in extensive CAD equipment. The entrepreneur perceives that its 
personnel’s commitment to the firm and its business is a key to success, and to that end, 
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various mean are practised including continuous personnel training, distributed 
responsibilities for the projects and large professional independency.  

 
“…(R)ecruiting is a fairly difficult transaction, even if you had professional 
consultancy for it. And human resources policy (…), in my opinion, it is the most 
difficult function (within a firm).” 

 
Customers are considered as the one most important source of information central to the 
firm’s innovation activities. As for means of appropriation, the entrepreneur considers 
that formal protection is not relevant, because the outcomes in their case can be seen and 
easily imitated. Instead, processes and relationships are important. 
 
 
Other firms’ innovation related activities 
 
A large manufacturer of wood products, O1 is especially focused on melamine-
coated chipboard. The changes that have recently been made have usually been gradual 
but continuous in the development of production processes internal to the firm. There has 
been a shift towards teamwork and developing the production management system in 
particular, which are the focal areas of recent process improvement. Steps have been 
taken towards teamwork, and therefore the firm has also made some investments in 
personnel training, among which was an investigation on the training needs of the 
personnel that resulted in a training plan. Personnel’s training is acquired from an external 
service provider. The firm’s product range has doubled due to a recent acquisition, but 
this has not required new competences as such. The group’s formal R&D activities are 
located in different business units and locations.  

An important source of information for the firm’s process improvements are 
especially suppliers of raw materials and of equipment. Considering the intellectual 
assets, the executive considers that the firm’s competitiveness lies in its production 
routines and in its personnel’s qualifications and therefore by continuously developing 
them the firm can secure its competitiveness.  

O2 is a producer of textiles and specialized in printed and stitched flags. In the 
last few years, its focus has been on developing production techniques – recently a 
digitalization process of its production has been in progress. Nevertheless, it has 
developed a new product concept for one special market segment. In the course of the 
years, the firm has invested in versatile and modern machinery enabling the firm to 
produce large batches with rapid delivery. Within the category of Other firms, this firm 
seems to be among the most innovative, even if it does not meet the criteria in other 
categories, although being close to the group of Minor product innovators. One reason for 
not meeting the criteria is that the firm does not carry out its own formal R&D but 
conducts its product development in co-operation between the marketing and production 
units. The firm has not invested significantly in formal personnel training either.  
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The firm aims at independence in developing its production processes, but the 
entrepreneur points out that the firm can make use of its wide information network of 
customers, retailers and suppliers, including several international actors; also trade fairs 
and exhibitions have a role to play here. Its competitors pay mutual visits to their 
production facilities, exchanging some information as well. The entrepreneur said that the 
firm exploits basically rather mature technologies of the printing and graphic arts 
industry, which can relatively easily be adopted by any firm. He concluded by saying that 
they cannot do much to protect themselves from imitation.  

O3 produces fabricated metal products, specifically knives, saw-blades and 
hardworking components for the woodworking industry. Typical changes made in the 
firm have been gradual and continuous improvements of production processes internal to 
it. In recent years, it has focused on modernization of machinery and on personnel 
training, and also reorganized its sales network. Its products have remained the same for a 
long time, although they are tailored according to the requirements of each customer. The 
managing director reveals that the firm has a remarkable product innovation in progress at 
the moment. He did not want to specify it, but mentioned that this innovation is protected 
by, for example, several patents filed in. As for now, the firm is fairly typical of this 
category, but if there were a successful market launch of the forthcoming product, the 
firm might belong to the Major or Minor product innovator group.  

As key sources of potential innovation information, the managing director mentions 
customers – market information is received mainly from sales offices, but also from trade 
fairs. The firm and its competitors exchange information in a fairly open manner and 
there are even benchmarking activities between them. As regards to appropriating 
benefits from development activities, usually formal or other means of protection are not 
considered to be very relevant; nevertheless, the forthcoming product under development 
is an exception to this.  

A producer of textiles, O4 is specialized in quilted products and quilting software 
to provide supplies for textile and garment producers; sometimes the firm also has other 
customers like advertisement agencies. The firm considers that the focus of its 
development activities is usually on developing processes and production techniques: 
there is a continuous renewal of machinery going on. Its products are to a great extent 
customized and produced according to the blueprints provided by customers. The firm 
aims to widen the use of quilting and tests for new potential applications.  

As far as the firm’s essential sources of external information related to development 
activities are concerned, the entrepreneur points out that their customers often get 
impulses resulting in modifications of products or production methods, and the ideas to 
implement these often come from trade fairs and equipment suppliers. The entrepreneur is 
of the opinion that the firm’s products and especially production techniques can rather 
easily be adopted, and thus it is difficult to escape from potential imitation.  

O5 is a subcontractor in metal industries providing powder coating. The 
entrepreneur perceives that there have been only very small changes in the firm’s 
activities in recent years, and that these changes have focused on improving the 
production routines and equipment. These improvements have usually been carried out as 
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part of daily routine operations. Nevertheless, a planning process for a new powder 
coating line has now begun. As often, also for this firm an equipment supplier is a central 
source of external information. Among the other sources of information is a horizontal 
partner (a powder coating firm), but also a trade association, international trade journals, 
trade fairs, and the Internet are monitored. The firm aims at safeguarding its process 
secrecy. Also a new powder coating line will be assembled by the firms’ own personnel 
to avoid leakages of relevant information to competitors.  

O6 is a manufacturer of footwear, specifically orthopaedic shoes and abutments. 
The entrepreneur stated that the firm’s products and production have to a great extent 
remained the same for years; handicraft is characteristic and the work requires advanced 
craftsmanship. The firm has plans to increase the phases of batch production in some 
products. Among its key sources of external information are trade fairs on materials and 
equipment abroad, but also trade-related literature and journals. The entrepreneur 
considers protection of its intellectual assets to be of no relevance, because its 
competitors’ products are also freely displayed. Craftsmanship and related design skills 
are essential to pertain in business.  

O7 is an advertising agency providing a comprehensive range of related services. 
According to its managing director, there was a significant change four years ago when 
the firm extended its product range also to cover electronic communication. Recently the 
firm has invested in software programmes as well as in personnel training1. Among the 
firm’s key external sources of information related to its development activities are the 
media, the Internet and its customers. According to the managing director, competitors’ 
actions are monitored but not imitated, as the firm intends to follow own paths. 
Concerning the means to protect the firm’s intellectual assets, the managing director 
points out that CD discs are protected with safety codes, and there may sometimes be 
confidentiality clauses with some customers.  

A forging mill, O8 produces forgings, special bolts, tools and tool kits for the 
automotive industry. The executive said that there have recently been quite a lot of 
changes made in the firm’s processes; especially in materials, purchasing, and logistics 
management. The firm has adopted the ISO 9001 system, and it is preparing for ISO 
14001 environment certificates. These efforts are part of the firm’s strategic aim to 
enhance its position from a component supplier to a system supplier for a large 
multinational enterprise. The firm’s products have remained the same for some time, 
although they are usually customized. The firm may alter the blueprints of a customer by 
suggesting changes if a planned product is not viable.  

Concerning the firm’s key sources of external information in development activities, 
the managing director especially points to a consultant who brought in comparative 
information when developing production processes. In process technology development, 

                                                 
1 Note: The firm could have otherwise been included in the category of Minor product innovators 

because of the expansion of its product range, but since this took place in 1995 and the questionnaire 
covered the period 1996-1999, the firm’s answers led to categorizing it under the group of Other firms. Its 
characteristics are also close to the group of Expertise-based process innovators, although not quite 
meeting the criteria. 
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Finnish forging mills have been able to put up joint projects, because they are not in 
direct competition with each other. The managing director considers that protecting the 
technology is not relevant and that their products can be rather easily imitated, and 
therefore the right way to safeguard secrecy is to maintain long-term customer relations.  

O9 is a subcontractor for ship-building and offshore industries which produces 
pipe clamps and supports. The firm’s focus has recently been on investments in 
machinery and equipment and in information technology, especially software 
programmes. An improvement typical of the firm is aiming at more cost-efficient 
production. The firm’s products (metal components) are based on customers’ blueprints 
and on country-specific product norms. These components are to a great extent standard-
like with variation in sizing and materials for each delivery. Related to its development 
activities, the firm’s essential sources of external information include customers, 
equipment suppliers, and trade fairs. The managing director is open about the fact that 
they hardly monitor their competitors’ actions, and that they have not had thought about 
how to protect their competitiveness because they consider their business environment 
very stabile. 
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APPENDIX IV: Interview data on firm networks 
 
As summarized in the analysis of the interviews and structured according to the main 
themes 
 

Major product innovator firms’ production and innovation networks and 
their spatial orientation 
 
Code Description of networks / main external relationships 
MA1. Customers: Long-term relations, based on a mutual aim at partnership relationships. Customers prefer 

long-term maintenance services (information systems); this situation partly differs from a software product. 
Sales regionally 40%, nationally 60%. Innovation-related co-operation at both levels. Sectors include 
telecommunications, the engineering industry, and services (dozens of customers). 
Suppliers: Operations require close relations with selected suppliers (programming), which have 
traditionally been many in number, now decreasing. Suppliers specialized in technological niches not 
belonging to the firm’s core competence. Some suppliers have provided training for the firm’s personnel to 
cope with certain technologies. Purchases regionally 60%, nationally 40%. Innovation-related co-operation 
at both levels. 
Partners: System software user forums, exchange of information with one potential competitor. 
Support organizations: Co-operation related to mainly recruitment and training; a) TUT, managing director 
gives lectures, also trainees and theses, some purchasing of technological knowledge; b) TAKK, trainees; 
c) vocational education institute located outside the region, managing director gives lectures, also trainees; 
d) EEDC, ESF projects to train and recruit unemployed and people changing occupation. 
Note: The firm considers that it has no significant competitors in the region. 

 Views on the spatial dimension of innovation-related activities: Tampere Region benefits from its 
attractiveness as a place of residence and its lower level of wages compared to Helsinki Region. In 
comparison, customers in the region also prefer to use a supplier from their own region. However, at the 
moment (of the interview), flows of labour are mainly towards the Nokia Group, and therefore recruitment is 
considered to be a big problem especially with graduates from TUT. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: long-term co-operative relations at regional and national 
levels. No such interaction at the international level. 
Horizontal interaction: Internet-based technical problem-solving in virtual communities, co-operation related 
to training and recruiting mostly with regional educational institutes. 
Assessment of regional (local) integration and agglomeration advantages: Rooted by production chains 
and by support organizations, some agglomeration advantages (and disadvantages) of traditional and 
networked type (specialized services and labour, customers). 
Overall, MA1 is a software (product and services) firm (in Tampere) which belongs to a larger domestic 
group. It prefers to locate in close proximity of its customers due to intense interaction with them. Relations 
to institutes supplying human resources are vital in its innovation environment. The firm operates mostly at 
regional and national levels.  
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Code Description of networks/main external relationships 
MA2.  Customers: Close and confidential relations, based on highly customized and complex systems provided to 

customers. Sales regionally 1%, nationally 19%, and internationally 80%. Innovation-related co-operation 
only with foreign customers. Sectors include especially electronics and telecommunications. 
Suppliers: Almost all production of components is outsourced, and development of components done in co-
operation with their suppliers. Suppliers also in assembly and software programming. The most important 
partner here is the parent company (in Sweden). Purchases regionally 30%, nationally 30%, and 
internationally 40%. Innovation-related co-operation at all levels. 
Partners: The firm considers that it has no noteworthy horizontal co-operation. 
Support organizations: Co-operation related to R&D, R&D funding, and recruitment; a) Tekes, funding for 
R&D and a national technology programme (LASSI); b) TUT, technological co-operation within the 
technology programme and some recruitments; c) JAMK, recruitment of software engineers.  

 Views on the spatial dimension of innovation-related activities: The firm has a relatively good location 
considering intensive travelling. The development of software technology within the sub-region has been 
strong, which has entailed benefits for the firm such as its image, a good supply of related training, and a 
good supply of educated workforce. Foreign visitors are impressed by the lakes and forests of the region, 
which is considered to boost marketing efforts. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: long-term co-operative relations with customers at the 
international level and long-term co-operative relations with suppliers at all three levels. Long-term 
transactions with customers at regional and national levels. 
Horizontal interaction: No firm partners; few but important relations with providers of technology and skilled 
workforce at regional and national levels. 
Assessment of dependency on location and its resources: very loosely integrated (almost dis-integrated) by 
customer relations, moderately integrated by supplier relations and by support organizations, some 
agglomeration advantages (specialized education and training in the region).  
Overall, MA2 is an engineering firm (in Jyväskylä) producing control systems and related expertise for 
assembly automation. As a subsidiary of a foreign international group, it has its key customers abroad, but 
some close relations also with regional and national suppliers and support organizations. 

 
Code Description of networks/main external relationships 
MA3.  Customers: Project-based, fairly intensive during a project. Sales regionally 60%, nationally 40%. 

Innovation-related co-operation at both levels. Sectors and customers include tourism, public sector (road 
office, civil aviation administration, municipalities), parishes, and voluntary organizations (dozens of 
customers). 
Suppliers: Project-based, i.e. a loose network, of which a suitable combination is formed for each project 
delivery. Intense co-operation during a project, but a single supplier is not important. Supplies include lamp, 
glass and metal sheet components as well as Internet services, etc. Purchases regionally 30%, nationally 
50%, and internationally 20%. 
Partners: The firm considers it has no noteworthy horizontal co-operation. 
Support organizations: Co-operation related mainly to project deliveries, project funding, training; a) 
numerous partners in training and project deliveries, including Univ. of Lapland, several polytechnics 
(Tampere, Rovaniemi, Kemi-Tornio), the Educational Center of Sami Area; b) project funding from the 
Ministry of Labour, regional councils, EEDCs, Tekes, etc. 
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 Views on the spatial dimension of innovation-related activities: The firm considers that a recently set 
obligation to chargeable service activities for educational institutes has to a great extent created unfair and 
publicly sponsored competition within the region. This is not the case in Northern Finland, and therefore the 
firm has concentrated a lot of its activities there. The firm also conceives that Northern Finland is very well 
equipped with its unique regional culture and education and training infrastructure. – The whole country is 
seen as a frame of activities, and the location of resources and opportunities determines where the firm will 
operate at any given time. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: short-term co-operative relations at regional and national 
levels, with some suppliers also at the international level. 
Horizontal interaction: No firm partners; numerous short-term co-operative relations with providers of 
training and project support at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains and by support organizations. 
Overall, MA3 is a ‘post-modern’ architectural-industrial firm (in Tampere), which maintains a fairly wide 
loose network of customers, suppliers and support organizations mostly at regional and national levels. Its 
activities are based on project-type deliveries. 

 
Code Description of networks/main external relationships 
MA4.  Customers: Directly the firm (a branch of a business unit) does not have customers, it delivers its outputs to 

other business units of the group. However, its R&D personnel have contacts with actual customers. 
Innovation-related co-operation takes place at national and international levels. 
Suppliers: Selected suppliers with long-term partnerships; joint technology, product and process 
development activities. The firm (branch) considers that its important innovation-related suppliers are 
located abroad. 
Partners: Horizontal co-operation with several partners related to e.g. R&D and standardization. These are 
mostly located abroad. 
Support organizations: A wide co-operation network related especially to R&D, testing, recruitment, 
training; (limited here to local only, although also at national and international levels) a) TUT, R&D, training, 
recruitment: trainees and theses, inter-organizational mobility of personnel, adjunct professors, etc.; b) 
UTA, R&D and testing, recruitment; c) TAMK, recruitment. 

 Views on the spatial dimension of innovation-related activities: The firm’s executives see that knowledge 
and skills are to a great extent embedded in people and therefore the key factor is where these people 
want to live. A global firm like MA4 does not let any other criteria have an impact on their location decisions 
than what attributes these localities really have as operation and innovation environments, whether the 
location is Helsinki, Tampere or Oulu in Finland or London, Silicon Valley or Singapore abroad. The main 
criteria are an ample supply of qualified workforce and intellectual capital and proximity of markets. 
The main reason of the firm to locate in Tampere is the availability of educated workforce and close co-
operation between the group and the local universities. There is also the eTampere Programme and 
Hermia Science Park as well as the Digital Media Institute of TUT. The firm is positive for spin-offs from the 
universities and even from the group itself, due to R&D activities, for example. In this sense, the local IT 
cluster is weak in offspring of new business ventures and, on the other hand, in a weak willingness of 
existing software firms to grow bigger. Also advanced business services and R&D supplier services like 
testing, testing documentation, packaging, CD-ROM production, etc., are missing in Tampere. 
Local business policies are important in securing a continuous development of intellectual capital and 
availability of highly qualified labour. In addition, policies have to make sure that a locality is an attractive 
place to live by looking after the social prerequisites of business activities such as housing, transport 
connections, services, level of general costs, etc. The locational decisions of the group are guided by the 
trust that a local community is committed to developing intellectual capital on the long run; it can easily 
relocate if this does not take place anymore. “It is an annual competition between regions which has to be 
won every year”. 
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: different types of relations at all levels, but at the regional 
level mostly short-term co-operative relations or long-term transactions with suppliers. No direct customers. 
Horizontal interaction: Numerous relations with providers of highly educated workforce and R&D on all 
three levels where the regional level also of great importance. 
Assessment of dependency on location and its resources: Loosely or almost dis-integrated by relations 
along production chains but moderately integrated by support organizations. Some agglomeration 
advantages in supply of workforce and (R&D) services. 
Overall, MA4 (in Tampere) is a large R&D unit supplying its group. Some loose relations with regional 
suppliers, but especially important relations regionally are those with universities and RTOs to provide 
graduates and expertise in certain technological niches. The firm operates first of all at the international 
level, yet searching for expertise and human resources from important national IT agglomerations to 
combine these inputs inside the group. 

 
Code Description of networks/main external relationships 
MA5.  Customers: The firm has customers mostly inside the group, where it has focused on analysing and solving 

the most demanding material-related problems, and creating new solutions to be commercialized. Because 
the customers’ problems are specific and unique, close co-operation is needed. Innovation-related co-
operation takes place at national and international levels. Its sectors are machine building and automation. 
Suppliers: The aim is to facilitate the evolving of the selected suppliers into system suppliers. Reasons 
behind this are to gain a better governance of the supplier network and cost savings. Firms within the 
supplier network provide powder metals, processing in high pressure chamber, thermal treatments, 
machine tooling, and testing. In Tampere, the firm has easily found and used frequently several suppliers 
especially in the downstream end of the production process: final machine tooling, testing, and analyses 
(pulling tests). However, the supplies are purchased via other business unit of the group (a daughter 
company of the firm in Sweden). The firm considers that its most important innovation-related co-operation 
takes place at the international level with one highly specialized firm in the UK. 
Partners: The firm considers it has no noteworthy horizontal co-operation. 
Support organizations: A fairly wide co-operation network related especially to R&D, training and joint 
seminars, theses, support for education in universities (graduate schools) with an aim to increase the 
knowledge base of the technology field in Finland; a) especially TKK and TUT, all mentioned forms of co-
operation; b) University of Oulu and LTKK, partly the same, but less intensive; c) other Finnish technical 
faculties and research organizations in R&D to a lesser extent; d) LTT (HKKK), research and consulting 
(knowledge management). 

 Views on the spatial dimension of innovation-related activities: Specialized expertise is searched for 
internationally because it is difficult to find in Finland, although the firm has sought to increase its 
knowledge base by supporting education and research activities in universities. ”Being a virtual firm like 
ours, we could, it is not a wonder, in a similar way we could sit in Jyväskylä, Pori or Helsinki. Just that we 
have wires, computers work, then… (…) …and certainly there are some benefits in that we are in proximity 
of the university (TUT), although it [such an institute] is, of course, in Helsinki, too.” 
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations (networks) with suppliers at 
the national and especially at the international level. At the regional level, supplier relations are long-term 
transactions. No significant direct customers outside the group. 
Horizontal interaction: No firm partners; Numerous long-term co-operative relations with providers of R&D 
competences and specialized higher education at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains but moderately integrated by support organizations. Potential agglomeration advantages are not 
much realized due to the firm’s high specialization level. 
Overall, MA5 (in Tampere) is a R&D laboratory of a large group and a virtual type of organization which 
seeks to advance its technological expertise by initializing projects, gathering internal and external 
expertise into them, and commercializing the outcomes, if possible. It has some noteworthy regional 
relations especially with the university of technology with a wide spectrum of joint activities to increase the 
technology base relevant for the firm. However, it operates especially at national and international levels. 
 

Code Description of networks/main external relationships 
MA6.  Customers: The firm’s own sales company or retail sales agent operates between a customer and the 

factory. In some cases, a technical consultant company is also involved in trading as a third party. On the 
other hand, interaction with customers is fairly close because all products delivered are at least to some 
extent customized and therefore require communication for specifications. There are also some customers 
that co-operate intensively with the firm especially in product and technological development. Sales 
nationally 2% and internationally 98%. Innovation-related co-operation takes place at the international level. 
Sectors include mining and contracting companies, and companies serving contracting businesses.  
Suppliers: The firm aims at reducing the number of its suppliers (equipment and components); in 1997, it 
had 600 suppliers and by the end of 1999, their number was only 200. It stills aims to continue this process 
and to increase the responsibilities of the system suppliers. Product and production planning 
responsibilities have been transferred to suppliers and especially co-operation with system suppliers is 
intensive. There is a plan to leave all functions outside the firm’s core competences to system suppliers. 
Selection of the suppliers is based on their willingness to advance. The firm has established a specific team 
to facilitate development processes in supplier firms with an aim to cut costs and raise effectiveness within 
them (project titled “Vave, Value analysis value engineering”). 
Purchases regionally 40%, nationally 50%, and internationally 10%. Component suppliers are mostly 
located outside the region, whereas subcontracted works are carried out by firms often located in the 
region. The firm considers that innovation-related co-operation takes place at the national level.  
Partners: The firm co-operates with some other similar but not directly competing large firms. This includes 
process benchmarking and information exchange concerning suppliers: if a partner has already audited a 
potential supplier, this information can be used mutually. Some of these partners are located in the same 
region. 
Support organizations: A fairly wide co-operation network in co-operation related to R&D, R&D funding, 
process development, trainees, theses; a) especially TUT, engineering technology and R&D, development 
of production management, etc. A large number of Master’s theses annually; b) TTK, mining technology 
and R&D, development of production processes (teams, etc.); c) VTT and consulting firms, development of 
supplier networks, etc.; d) Tekes, R&D funding and technology programmes; e) other co-operation projects 
with e.g. MET, UTA, TAMK, some foreign universities, etc. 
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 Views on the spatial dimension of innovation-related activities: In general, the significance of suppliers’ 
location is diminishing due to new logistic solutions as well as information and communication technologies. 
The interviewed executive considers that, partly because of the firm’s history and partly because of local 
environment, bringing in completely new ideas and viewpoints is limited – routines are followed as usual. 
On the other hand, new developments in the ICT sector mean new opportunities for the firm as well, and 
proximity to some of the key actors of the field facilitates taking up these opportunities.  
Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations especially at the national 
(suppliers) and international (customers) levels. The firm has virtually no customers at the regional level, 
and with domestic customers relations are mostly long-term transactions. Its relations with a large group of 
regional suppliers are mostly long-term transactions by nature. 
Horizontal interaction: Horizontal firm partners at regional and national levels; numerous long-term co-
operative relations with providers of R&D competences and skilled workforce at regional, national and 
international levels. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains but moderately integrated by support organizations. Some agglomeration advantages in supply of 
workforce and services. 

 Overall, MA6 (in Tampere) is a large firm with many of its important functions including R&D located in the 
region. Although the firm has a considerable number of suppliers in the same region, the most important 
ones are located outside the region. Most of the sales come from international markets and likewise the 
key customers’ important innovation activities are abroad. The main linkages in its close geographical 
proximity are the ones related to horizontal interaction, especially related to sourcing of educated workforce 
and technological expertise from the local university of technology. 

 
Code Description of networks/main external relationships 
MA7.  Customers: In the new e-business system of financial management provided, household appliances and 

furniture wholesale businesses are focal sectors. More traditional bookkeeping services are used by, for 
example, the ICT sector, metal industries, and private health care services. Especially in the former, 
customer relations are close, as these customers have direct electronic communication channels to the 
firm’s information system. There are, however, some customers in the traditional bookkeeping services 
who prefer to maintain an arms-length relationship with the firm. Altogether, the firm has about 400 
customers located all over the country, and in addition, there are some foreign customers with a daughter 
company located in Finland. 
Sales regionally 69%, nationally 30% and internationally 1%. Innovation-related co-operation takes place at 
regional and national levels. 
Suppliers: The firm maintains stable relations with 3-4 firms providing auditing and consulting services in, 
for example, large acquisitions or bankruptcy auditions. These are bought from the outside usually due to 
the scarcity of the firm’s own personnel resources (capacity suppliers but with long-term relations). 
Purchases regionally 75%, nationally 24% and internationally 1%. Innovation-related co-operation takes 
place at regional and national levels. 
Partners: If a customer needs advice, the firm instructs it to use some law firms it knows well. The firm 
belongs to a national auditing association and a national association of household appliances businesses. 
Support organizations: Intensive co-operation with one organization and a loose network containing some 
other organizations, mostly related to education and training of the personnel; a) especially TAKK, wide 
personnel training projects at the beginning of the new recruits’ careers in the firm; b) MJK, further training 
courses; c) Tampere Chamber of Commerce and the Finnish Association of Book-Keeping Agencies, 
occasional courses and training; d) Business Development Centre of the City of Tampere and Finnvera, 
occasional contacts and some indefinable co-operation.  
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 Views on the spatial dimension of innovation-related activities: The firm has had in its strategy that it 
maintains all of its activities in a single location for the sake of cost-efficiency, although its customers are 
geographically scattered in the country, and many competitors have established offices in different 
locations over the country close to their customers. Due to this, the executive expects to use 
videoconferencing within a few years as the costs go down – this is expected to diminish further the 
exiguous friction of distance between the firm and its customers. 
A strong national market position in some key customer sectors is based on old relations established 
already in the 1960s in Tampere: as some of these customers expanded their operations to the national 
level, the firm “followed” these customers and gained its recent market positions. 
Compared to Helsinki, Tampere is seen as a location where it is easier to recruit accountants, the salary 
level is lower, as are also the overall operating costs. It is considered a risk that the whole region and the 
firm’s many customer firms are very dependent on the success or failure of the Nokia Group, and the 
group’s possible descent would reflect on the firm’s operations in a very negative way. However, this threat 
is not seen to be highly probable, at least not in the near future (“I don’t believe… it’s chiefly a theoretical 
threat, but it is in a way the biggest imaginable threat”). 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations (customers) at regional and 
national levels. Long-term transactions with suppliers at the regional and national level. 
Horizontal interaction: Loose contacts with some partner firms; One co-operative long-term relation (local), 
other short-term co-operative relations (projects) with providers of training and skilled workforce at regional 
and national levels. 
Assessment of dependency on location and its resources: Moderately integrated (almost rooted) by 
relations along production chains (customers) and moderately integrated by support organizations.  
Overall, MA7 (in Tampere) is a bookkeeping and accounting firm relatively large in its sector. It has been a 
forerunner in launching some new types of services to its clients, partly based on the new opportunities 
presented by ICT, which have also enabled it to maintain only one location despite its geographically 
diffuse customer base. The firm is fairly rooted in its location by its vertical relations. Although it has several 
long-term relations, it carries out its major innovation activities with a local software supplier in a project-
type business relationship. Organizations providing personnel training are significant for the firm and it has 
created long-lasting ties with some of them locally and nationally. 

 
Code Description of networks/main external relationships 
MA8.  Customers: Tendency to switch supplier is usual among customers. It is considered in the firm that firms in 

the food industry are technically not very dependent on their suppliers, but instead they find it possible to 
switch supplier when investing in a new packaging system, although this switching typically results in some 
technical problems. Many customer firms tend to have equipment and machinery in their production system 
from several suppliers to keep their suppliers constantly “on their toes”. 
Sales nationally 10%, internationally 90%. Innovation-related co-operation takes place at the international 
level. 
Suppliers: During the feasibility study phase, the firm gathered know-how on machine engineering from 
inside the group. In addition, an external engineering office specialized in designing paper industry 
machinery and located in the same region (part of a larger international group) was also involved.  
During the development project phase, Tekes joined the project as a financier, and a large national group 
operating in the food industry joined as a pilot customer and sparring partner. Engineering office also 
continued in the project. 
For manufacturing of the packaging system, a partner was searched for first in Finland, but in the end, the 
firm decided to begin co-operating with a fairly small German family-owned equipment manufacturer. 
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 In the beginning, the equipment manufacturer was in an important role. In the course of building its own 
production equipment the role of supplier(s) diminished; the firm itself becomes a site for final assembly 
and an activator of the system in an installation site. This supplier network is still (during the time of the 
interview) in a construction phase, and it has no significant role in actual innovation process (excluding the 
partners mentioned before). Mechanical, fabricated metal components are supplied by the Finnish firms, 
whereas electrical and automatic components are mainly supplied from abroad. Nowadays the firm has 
approximately 15-20 supplier firms with which it aims to intensify co-operation and facilitate their 
development in quality and cost-reduction. 
Purchases regionally 40%, nationally 40%, internationally 20%. Innovation-related co-operation takes place 
at all three levels (although most of the suppliers’ roles are limited). 
Partners: The firm considers that as there are very few competitors and that secrecy and patenting are very 
important. There is no need for horizontal partners. 
Support organizations: co-operation with few organizations related to financing of innovation, training, 
laboratory services, and Masters’ theses; a) Tekes, funding for the development of product innovation; b) 
University of Helsinki, earlier Masters’ theses related to the development of the product innovation, recently 
laboratory services (theses co-operation was given up mainly because of a different time span); c) VTT, 
recently the firm has been setting up co-operation with the firm in training of food technology (aseptics and 
microbiology, etc.). 

 Views on the spatial dimension of innovation-related activities: Sales will be increasingly directed towards 
already known foreign customer firms, due to too small domestic markets. 
The firm considers that critical know-how has to be kept in-house as it is now, witnessed by many patents 
and filed patent applications. This makes it fairly highly localized knowledge. The firm’s competitiveness in 
its markets has been enhanced considerably due to its own packaging system. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly short-term transactions or co-operative relationships 
(market and co-makership/projects) with customers especially at the international level and short-term 
transactions (co-makership/projects) with suppliers especially at national and international levels. At the 
regional level, the firm does not have any customers, but there are suppliers (components/mechanical 
engineering) the firm has long-term transactions with, and an engineering design supplier with short-term 
co-operative relation in the region. 
Horizontal interaction: Some short-term co-operative relations with providers of R&D competences mainly 
at the national level. 
Assessment of dependency on location and its resources: loosely integrated by relations along production 
chains and as far as support organizations are concerned, it is almost dis-integrated.  
Overall, MA8 (in Tampere Region) is a new venture organization belonging to a large international group 
which has carried out a major product innovation. The firm has used external expertise but it has a fairly 
clear strategy of maintaining its independence. It has a sound international orientation and it is only weakly 
integrated into its location.  

 
Code Description of networks/main external relationships 
MA9. Customers: Close, often project-type R&D related co-operation with customers which are mostly public 

organizations. The firm organizes separate training events to get customers accustomed to new 
technologies. Projects often involve numerous and different types of participants, such as research 
organizations, industrial partners, public bodies building and maintaining physical infrastructure (e.g. 
Finnish Road Administration), and cities.  
Sales regionally 10%, nationally 60%, and internationally 30%. Innovation-related co-operation takes place 
at the national level. 
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 Suppliers: Manufacturing of developed products like measurement instruments is outsourced, but final 
composition is carried out in the firm. Not much information is channelled to subcontractors. These include 
especially different type of laboratories. Yet the firm stresses that it seeks to co-operate with firms and 
other organizations that provide complementary competences to its core competences and that possess 
the latest knowledge on relevant technologies. 
Purchases regionally 50%, nationally 40%, and internationally 10%. Innovation-related co-operation takes 
place at the national level. 
Partners: The firm considers that it has horizontal partners in R&D projects it participates in, but no direct 
competitors yet. This is a question of comprehensiveness of services: such a range of services is not 
provided by any other firm in the country. 
Support organizations: A fairly wide co-operation network related to projects of technology and product 
development; a) University of Oulu, universities of technology in Helsinki and Tampere, R&D; b) several 
foreign research laboratories in e.g. Sweden, Netherlands, UK, Austria, Spain and Italy, EU technology 
programmes; c) VTT, with which co-operation has sometimes been difficult, as the firm considers that it 
seeks to benefit from jointly initiated projects or from projects launched by somebody else; and d) public 
and semi-public organizations like Tekes and EU, R&D financing. 

 Views on the spatial dimension of innovation-related activities: The firm stresses that in recruiting new 
personnel, its location outside the city-region reduces its possibilities to a great extent. This is further 
reduced by the fact that the requirements for the personnel are very high: After formal higher education, a 
new recruit needs a long period of training at the workplace. The firm considers that its local environment is 
not very attractive as a place to live because of, e.g., the limited range of private and public services 
available. There are some advantages, however, including low rents and good road connections with an 
easy accessibility of heavy trucks carrying a variety of materials.  
The firm considers that the local environment lacks a contact network that would facilitate the development 
of firms. As an example of this, the firm has found it difficult to find partners to jointly build and maintain 
equipment which could be exploited by several parties. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly short-term co-operative relations with customers at the 
national level. Long-term transactions with suppliers of which the most important takes place at the national 
level. At the regional level, there are short-term co-operative relations with some customers and many 
suppliers with which the firm maintains short-term co-operative relations. The firm has also foreign 
customers and suppliers with short-term co-operative relations. 
Horizontal interaction (networking, spatial scales): Some short-term co-operative relations with firm 
partners and numerous long-term co-operative relations with providers of R&D competences at all three 
levels. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains and moderately integrated by support organizations, yet these outside the sub-region. Lacking 
agglomeration advantages. 
Overall, MA9 (in Tampere Region) is an expert organization with a fairly wide network to co-operate with. 
There are several substantial product innovations the firm has developed on the basis of its expertise, 
although there are some problems to further commercialize these among conservative customers. The 
firm’s many relationships are mostly quite loose (project-type) and the firm (its executives) are aware that 
the location is relatively far from large cities and sets some limits to its activities by reducing possibilities to 
find close partners and to recruit qualified personnel. The most important relations the firm has are with 
customers and suppliers outside the region. 

 



 

 323

 

Minor product innovator firms’ production and innovation networks and 
their spatial orientation 
 
Code Description of networks/main external relationships 
MI1.  Customers: Very close relations, because the firm considers that its business requires a deep 

understanding of its customers’ processes. Increasingly joint planning and product development with 
customers. Important customers are often invited to visit and to participate in training events, and in turn 
the firms’ personnel is often invited to visit its customers. The firm considers that it is operating in a very 
complex environment where a good familiarity with key partners is vital. The firm is a market leader in 
Finland, having a share of 35–65% of the national markets depending on a product group. 
Direct customers include the graphic industry (printing) and the packaging industry. Key customers include 
some local firms. 
Sales regionally 5%, nationally 60%, and internationally 35%. Innovation-related co-operation takes place 
at all three levels. 
Suppliers: Close co-operation related to development of raw materials. Also close contacts are maintained 
with important suppliers of machinery and equipment. Altogether approximately 100 suppliers, among 
which the most important are suppliers of raw materials like oil, pigments, resins, binding agents 
(adhesives), and dissolvents. 
Purchases regionally 5%, nationally 10%, and internationally 85. Innovation-related co-operation takes 
place at the international level. 
Partners: The firm does not have considerable horizontal co-operation. 
Support organizations: The firm does not have much co-operation with support organizations, but has had 
some joint activities with VTT and KCL. 

 Views on the spatial dimension of innovation-related activities: The strategy of the group is based on 
decentralization, where businesses have been distributed into business units in different countries close to 
the customers, and these units are local experts. The strongest competitor has a strategy of concentrating 
all the functions into their headquarters. 
The firm considers that Finland is a country where it is easy to recruit highly educated people with a 
reasonable salary level. Tampere Region as the second largest growth centre attracts skilled people. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Many long-term co-operative relations with customers on all 
levels. Long-term co-operation with some suppliers at the international level. Relations with suppliers at 
regional and national levels are mostly long-term transactions. 
Horizontal interaction: No firm partners; Some short-term transactions with providers of R&D mostly at the 
national level. 
Assessment of dependency on location and its resources: Moderately integrated by relations along 
production chains (mainly customers) and very loosely integrated by relations with support organizations. 
Not much actual agglomeration advantages locally, nationally benefits from the strong chemical forest 
industry cluster. 
Overall, MI1 (in Tampere) is a business unit of a multinational group which serves its customers in 
(relatively) close proximity, is continuously developing and modifying its products in co-operation and 
according to its customers’ needs and requirements. For its innovation activities, suppliers (esp. materials) 
are important, but located mostly abroad. Horizontal relations are of low significance for the firm. 
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Code Description of networks/main external relationships 
MI2.  Customers: Co-operation related to product design between the firm, its customer, customer’s customer, 

and an equipment engineering office of the other business unit of the group. The firm considers that 
because it has not had its own distribution channels, it has had to develop very close relations with its 
customers. 
The firm has two lines of business: standardized products (automotive glass) produced for 30–40 
customers, and customized products (architectural glass) produced for approximately 200 customers with 
very heterogeneous characteristics. 
Sales nationally 60%, and internationally 40%. Innovation-related co-operation takes place at national and 
international levels. 
Suppliers: The firm aims at close co-operation with suppliers located nearby in the region, which are mostly 
used to provide capacity when needed. There is one supplier with which the firm has very close co-
operation including jointly decided investments on equipment and machinery to avoid any overlapping. Raw 
materials development together with one of the three raw materials suppliers, otherwise contracts 
negotiated annually. Very close co-operation with architectural firms located in Tampere and Helsinki. 
Purchases regionally and nationally altogether 50%, and internationally 50%. Innovation-related co-
operation takes place at all three levels. 
Partners: The firm does not have considerable horizontal co-operation. 
Support organizations: The firm has some co-operation with support organizations related to recruiting, 
training, testing and market research, and lobbying; a) VTT (Helsinki), testing, and VTT (Tampere), testing 
and market research; b) local apprenticeship office, recruiting and training; c) a local private training firm, 
training and consulting; and d) two national industrial and trade associations, lobbying and information. 

 Views on the spatial dimension of innovation-related activities: All the firm’s domestic competitors are 
located fairly close to it (in Tampere and Pori Regions). This is reflected in a way in that there are firms in 
the same industry within the region and therefore there are traditions of related know-how and a relative 
easiness to recruit skilled workforce compared to other regions in the country. Yet the firm considers that 
skilled people are difficult to recruit due to lack of specialized training in educational institutes. Here the firm 
has found it a fairly good solution to train new recruits by apprenticeships training. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with customers at national 
and international levels, but no significant customer-relations within the region. Some long-term co-
operative relations with suppliers also at the regional level, although most of the supplier relations are long-
term transactions by nature and take place at all three levels. 
Horizontal interaction: No firm partners; Mostly some short-term transactions and co-operative relations 
with technology support organizations and providers of training and recruitment services at regional and 
national levels. 
Assessment of dependency on location and its resources: Loosely/moderately integrated by relations along 
production chains and loosely integrated by relations with support organizations. The firm is aware of some 
potential agglomeration advantages (specialized workforce, traditional agglomeration model). 
Overall, MI2 (in Tampere) has managed to shift from fairly low to high value-added products within a 
relatively short period of time (in five years or so). Operating mostly at national and international levels with 
only few close links to suppliers and providers of services in the region, although these are quite significant 
in its innovation activities. 
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Code Description of networks/main external relationships 
MI3.  Customers: The firm’s customer base and relations are fairly stabile, although slightly increasing by the 

number of customers. Customers are not directly involved in innovation activities, but their feedback has 
usually launched a product development process within the firm. Products are customized for the two 
largest customers. Customers include large producers of office furniture and kitchen fixtures (accessories 
for their products), and end users like universities and hospitals. 
Sales regionally 20%, and nationally 60%. Direct innovation-related co-operation does not take place, but 
there are close communication channels between customers at regional and national levels. 
Suppliers: The firm’s relations with its suppliers are fairly stabile and close. Yet the firm considers that they 
are of no major importance for their innovation activities, because the components needed for products are 
fairly simple and standardized (cut steel billets, thin metal sheets, fittings, powder paints, etc.), and it has 
outsourced some capacity subcontracting for metal works firms located nearby. 
Purchases regionally 30%, nationally 66%, and internationally 4%. Innovation-related co-operation does 
not take place. 
Partners: The firm has a tradition of co-operating with engineering works firms nearby; if a firm does not 
own certain machinery needed, the work can be done with another firm’s equipment. 
Support organizations: Only few contacts with support organizations; the most important one is a Master’s 
thesis carried out in Tampere University of Technology to investigate new market and marketing 
opportunities for one of the firm’s products. 

 Views on the spatial dimension of innovation-related activities: The firm considers that the most important 
positive aspect of locating in the region is that there are lots of customers for subcontracting in painting, 
although there are also many competitors nearby. The firm finds it negative that there are no considerable 
public subsidies available within the sub-region and therefore considers relocating to a sub-region with a 
provision of EU Structural Funds possible. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term transactions with customers and suppliers at 
regional and national levels. 
Horizontal interaction: Long-term co-operation with firm partners not related to actual innovation activities 
and one innovation-related project with a support organization, limited to the regional level. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains and loosely integrated by horizontal relations. There are some agglomeration advantages provided 
by the metal engineering cluster, although they are not realized directly in the firm’s innovation activities 
due to its self-standing strategy. 
Overall, MI3 (in Tampere) has recently transformed from pure subcontracting into also producing its own 
products mainly on the basis of existing competences. It has followed a fairly entrepreneur-led pattern in its 
innovation activities with leaving an only limited, arms-length role for external partners. Yet it maintains 
functioning information channels along its vertical production chains for new product ideas and 
modifications. 
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Code Description of networks/main external relationships 
MI4.  Customers: The firm has a relatively small number of customers and all its products and services are tailored to meet 

the specific needs of a customer. Among its customers are real estate companies, construction firms, municipalities, 
and the manufacturing industry and their role is to provide feedback for its innovation activities. Geographically 80–
90% of them are located between Hämeenlinna to Pihtipudas (concentrating on the Central Finland). The firm has 
some occasional exports to Sweden. 
Sales regionally 65%, and nationally 35%. Innovation-related co-operation takes place at regional and national levels. 
Suppliers: The firm considers its relations with equipment suppliers to be fairly close: they provide training for the firm’s 
personnel on new equipment and technologies. However, these suppliers do not participate into product or process 
development activities in general. Although subcontracting relations are organized on a project basis, they have been 
relatively stabile. Most of the key suppliers are located in Jyväskylä and Tampere Regions, and they are the most 
important ones, although the largest supplies come from abroad. Altogether, 80% of the supplies come from less than 
10 suppliers. 
Purchases regionally 20%, nationally 20%, and internationally 60%. Innovation-related co-operation takes place at 
regional and national levels. 
Partners: The firm participates in a joint export group with 11 other firms. This has been a recently launched venture to 
penetrate Russian markets. The firm has also informal co-operation with some firms: when one of the firms receive 
information on a competitive bidding, all firms together assess whether or not to participate. 
Support organizations: The firm has some co-operation with several types of support organizations: a) a joint export 
group which co-operates with some polytechnics (including local, JAMK), training and consulting; b) a private training 
and business consultancy related to information technology; c) Tekes, financing of R&D; and d) a trade association, 
local business association and chamber of commerce, information and lobbying. 

 Views on the spatial dimension of innovation-related activities: ICT allows the firm remote control over its technical 
systems. 
Competitors (5) are widely distributed throughout the country.  
The firm considers that its line of business is specialized to such an extent that it is difficult to find partners for product 
development and to recruit graduates from the educational institutes with suitable qualifications.  
The close location of partner firms is found to facilitate joint operations. 
The firm considers that the Jyväskylä sub-region shows signs of economic growth and positive attitude towards 
entrepreneurs. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term transactions with customers and suppliers at regional and 
national levels. Also suppliers at the international level with which both short- and long-term transactions with a minor 
role as innovation-related information sources. 
Horizontal interaction: Long-term co-operation with firm partners at regional and national levels, and more short-term 
co-operative relations with some support organizations providing e.g. R&D funding, personnel training related to 
exporting and ICT at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated by relations along vertical production 
chains and moderately integrated by horizontal relations (especially firm partners). No significant agglomeration 
advantages. 
Overall, MI4 (in Jyväskylä) has been changing from analogic into digital technology in its products and also the firm’s 
production activities are changing from pure assemblies into engineering and design of ICT-based systems. In its 
technological development, the firm can to some extent be characterized as supplier-dominated; yet these equipment 
suppliers are not directly involved in actual innovation processes of the firm. Also the customers’ role is limited. The 
firm has long-term but mostly arms-length relations along vertical production chains, based on its own region and 
extending somewhat beyond that. Export co-operation with horizontal partners located in proximity is significant. 
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Code Description of networks/main external relationships 
MI5.  Customers: The firm is located next to its most important customer, and it takes care of many of the stages 

of production outside the core competence of this key customer. The physical proximity facilitates rapid and 
flexible operations between the firms, further facilitated by a shared production management system. The 
firm has co-operation on developing the quality of materials together with the key customer and a steel 
supplier firm. It also participates in the Quality 2000 project together with some 20 other supplier firms in 
the Rautpohja industrial area. 
The firm considers that typically the role of a customer in innovation is to place an atypical purchasing order 
resulting in new ideas during the process of its manufacturing and delivery. 
In addition to its most important key customer, the firm has approximately ten other customers which are 
mostly large firms producing gears and cogwheels, all located in Finland. 
Sales regionally 80%, and nationally 20%. Innovation-related co-operation takes place at the regional level. 
Suppliers: The firm considers that one of its competitive advantages is its co-operation with a foreign 
supplier of steel, with which it has co-operation related to the quality of material. It also has close related 
co-operation with a materials testing firm located in Tampere Region. In addition to these, the firm supplies 
from four local firms (machining, painting, balancing, fittings) and two firms located elsewhere (tempering, 
maintenance).  
Purchases regionally 10%, nationally 10%, and internationally 80%. Innovation-related co-operation takes 
place at the international level (and to some extent at the national level). 
Partners: The firm considers that it has no significant horizontal co-operation, although mutual visits are 
paid between forging mills, because there are no direct domestic competitors. The firm’s foreign 
competitors are located in Italy, Germany, and France. 
Support organizations: Some co-operation with support organizations in production facilities, training and 
human resources, and financing; a) Jykes Oy, provision of production facilities (tailored for the firm, with an 
affordable rent price); b) TOP (i.e. Industrial Learning Space Ltd., a joint training institute of some industrial 
firms and municipal educational institutes), training, prototypes, and human resources co-operation; c) 
JAMK/Institute of Technology, training and consulting; and d) local EEDC, subsidies for investments. 

 Views on the spatial dimension of innovation-related activities: The firm considers itself clearly to be a part 
of a metal industry agglomeration in the Rautpohja area (production network, services, personal networks, 
etc.). 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relation with especially one key 
customer located in the neighbourhood. Long-term transactions with other customers located at regional 
and national levels. Long-term co-operative relation with especially one key supplier located abroad. Also 
long-term transactions with suppliers at regional and national levels. 
Horizontal interaction: A loose partnership with technologically related domestic firms at regional and 
national levels. Long-term co-operative relations with some local support organizations providing e.g. 
training and consultancy. 
Assessment of dependency on location and its resources: The firm acknowledges that it is deeply rooted in 
its location especially by its key customer relations (industrial complex type of agglomeration), but there are 
also other agglomeration advantages (specialized suppliers, services, and personal networks, etc.). 
Overall, MI5 (in Jyväskylä) is earlier outsourced from a large industrial group, and it has recently been 
transforming from component supplier towards a position of a system supplier. The firm is located in the 
same industrial area where its key customer is, and there are many joint development activities related to 
production processes and management going on with the firm and some other key suppliers of a large key 
firm mostly within the industrial area. The firm, its key customer, and a foreign steel supplier firm are 
continuously developing their materials technology. Also local training and business development agencies 
are important to the firm; altogether the local milieu provides a supporting environment, which is 
acknowledged by the firm. 
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Code Description of networks/main external relationships 
MI6.  Customers: Close co-operation mostly between the units of the group, where some units are the most 

important customers for the firm. However, there are also customers external to the group including retail 
trade and institutional kitchens (schools, canteens, etc.). The firm delivers either directly or via wholesale 
firms or logistics terminals. 
Sales regionally 60%, and nationally 40%. Innovation-related co-operation takes place mostly within 
customers internal to the group, occuring mostly at the national level. 
Suppliers: The firm’s closest relations are with the maintenance services suppliers and equipment 
suppliers; it has entirely tailored machinery, similar to which no other producer has. It has long-term 
relations with these suppliers, which are first contacted when there is a plan to invest in new equipment. In 
addition, 50% of raw meat is produced by farms with which the firm has a long-term contract. 
Purchases regionally 50%, nationally 40%, and internationally 10%. Innovation-related co-operation takes 
place at regional and national levels. 
Partners: The firm considers that it has no significant horizontal co-operation. 
Support organizations: The firm has a fairly wide network with support organizations in training, consulting, 
R&D/Master’s theses, recruiting, and financing; a) JTO (a private management training institute) and 
Apprenticeship office of Jyväskylä, a 1 ½ year training and mentoring programme for managerial level 
persons within the firm; b) local EEDC (specifically a labour district office) and Huittinen Vocational Adult 
Education Centre, vocational training and recruiting related to the courses; c) University of Jyväskylä and 
JAMK (a polytechnic), Master’s theses; d) a private ICT firm, information technology training for the clerical 
employees; e) a private management consultancy firm, consulting in developing a quality system; f) EEDC, 
investment subsidies from the EU Structural Funds; g) South Ostrobothnia Pro Agria Rural Advisory 
Centre, a project on developing a quality strategy for the food industry. 

 Views on the spatial dimension of innovation-related activities: The firm considers that the most important 
attributes of location for it are related to transport (fairly long distances) and to the proximity of raw material 
(farms). It also considers that there is a good availability of different kinds of services in proximity. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Downstream relations especially within the group, yet also 
short-term transactions with other customers, especially on the national level. Long-term transactions 
especially with equipment suppliers at regional and national levels. 
Horizontal interaction: No firm partners; A number of relations with providers of training and consultancy 
mostly at the regional, but also sometimes at the national level. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains, and loosely integrated by relations with support organizations. No specific agglomeration 
advantages. 
Overall, MI6 (in Jyväskylä) is a business unit of a large national group with fairly large autonomy and 
possibility for its own product and process development activities. The firm has characteristics of both a 
supplier-dominated and scale-intensive firm, and the equipment suppliers regionally and nationally have a 
significant role to play in major changes of the firm. Yet, in addition to process innovations new to the firm, 
the firm has also introduced some new products targeted to new market segments. As far as the support 
organizations are concerned, especially providers of training and consultancy are important. Here, the firm 
has relations with organizations both internal and external to the region.  
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Code Description of networks/main external relationships 
MI7.  Customers: The firm increasingly produces tailored products which are designed together with a customer. 

The firm considers that it has two types of product development projects: a) a customer cannot specify 
features of a product and asks the firm to design the product; b) a customer brings a readymade model to 
design and produce a product. 
Among the firm’s customers are different types of firms with sewing production, and several technical 
applications. There are ten large key customers and a number of smaller customers. One of the largest 
Finnish firms in the clothing industry is its largest customer.  
Sales regionally 1%, nationally 85%, and internationally 14%. Innovation-related co-operation takes place 
at national and international levels. 
Suppliers: The firm considers it of principal importance that it has co-operation with its key equipment 
suppliers, on which the firm is also relatively highly dependent. The most important of these is located in 
Switzerland. Also most of its material suppliers are located outside the country but within the EU, because 
these have mostly ceased to exist in Finland (e.g. threads). 
Purchases regionally 3%, nationally 20%, and internationally 77%. Innovation-related co-operation takes 
place at national and international levels. 
Partners: No considerable horizontal partners. 
Support organizations: Some project-based co-operation with support organizations on market research, 
quality development, R&D, testing, and recruiting; a) FinnPro, related to internationalization, a market 
research project jointly commissioned by several firms; b) EEDC, quality development project; c) a private 
industrial research laboratory is commissioned to conduct research on e.g. materials development and 
other technological developments, especially VTT has been involved in projects; d) private consultancy 
firms, recruiting services; and e) Finnish Institute of Occupational Health, testing services. 

 Views on the spatial dimension of innovation-related activities: The firm considers that its original operating 
environment has gradually weakened by the deterioration of the Finnish textile and clothing industry; this 
has led to a threat that recruiting is getting more difficult. This problem is also connected to the firm’s 
location outside the city-region where it is difficult to attract potential recruits to move into. Also many 
services have to be searched from the city-region (e.g. consultancy in information technology). The firm 
conceives that its optimal location would be on the Helsinki–Tampere–Turku axis, because raw materials 
are imported and the firm’s exports are directed to e.g. the Baltics. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term transactions with customers at all three levels, 
where the most important relations take place at national and international levels. Long-term transactions 
with suppliers at all three levels where the most important relations take place at national and international 
levels. Equipment supplier(s) is especially of importance, located abroad. 
Horizontal interaction: No firm partners; mostly project-based relations with some support organizations of 
various kinds at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated by production chains and 
relatively loosely integrated by relations with support organizations. Decreasing or almost lost 
agglomeration advantages are acknowledged by the firm. 
Overall, MI7 (in Jyväskylä Region) is specialized in certain materials and production techniques, producing 
tailored products mostly according to customers’ orders, accompanied by some new products. Along its 
vertical production chains, relations are not very important for actual innovation activities. The firm is 
searching for new markets by expanding exports. Its local environment has gradually decreased in 
importance as a supporting milieu due to a shrinking of the textiles and clothing industries, which has had 
an impact on sourcing of materials, and has caused problems in recruiting new personnel. 
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Code Description of networks/main external relationships 
MI8.  Customers: The firm aims at “maximizing its total benefit” in the long run by creating partnership type of 

relations with its most important customers. These key customers are visited several times a year, and their 
wishes are carefully listened to. This includes giving up some profit margin and building trustful relations 
instead. The firm executive assesses that in this way it has managed to achieve information channels 
which enable the firm to monitor its competitors’ operations or to anticipate future fashion trends. 
Initiatives for the firm’s R&D activities often come from a customer wishing to develop a certain feature of a 
product. 
Direct customers include dealers (agencies) whose customers are producers of shoes around the world. 
Frequent sales to 50–60 countries. 
Sales internationally 100% (some infrequent sales to Finland). Innovation-related co-operation takes place 
at the international level. 
Suppliers: The firm aims at abstaining from close co-operative relations with suppliers to prevent any 
leakages of vital information. It has only few competing producers in the world, and therefore it tries to keep 
its R&D in-house as much as possible. Nevertheless, the firm tries to get information and exploit the ideas 
developed in supplier firms. 
Mostly suppliers are supplying raw materials, especially cellulose. 
Purchases regionally 10%, nationally 60%, and internationally 30%. There is no innovation-related co-
operation with suppliers. 
Partners: The firm does not co-operate with its competitors.  
Support organizations: The firm aims at abstaining from close co-operative relations with support 
organizations to prevent any leakages of vital information and because it considers that there is no 
specialized expertise in Finland. Yet the firm uses frequently testing services of a research organization 
located in the UK, and it does have co-operation with some educational institutes of technical fields in 
Finland to contract out studies in the form of students’ theses. 

 Views on the spatial dimension of innovation-related activities: The firm made a well-informed decision on 
its location; the most important factors were co-location with many raw materials suppliers to reduce 
transport costs and a need to maintain large stocks. The chosen location also brings in an advantage of an 
already existing biological water purification plant (no need to build up one of its own), and a well-
functioning network of electricity. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with the firm’s direct 
customers at the international level; virtually no domestic customers. Long-term transactions with suppliers 
at all three levels; an explicit strategy to retain from close relations with suppliers to maintain secrecy. 
Horizontal interaction: No actual firm partners; Very limited relations with support organizations; Long-term 
co-operative relation with one private provider of technical testing information located abroad, and some 
short-term co-operative relations with educational institutes at the national level. 
Assessment of dependency on location and its resources: Loosely integrated (almost dis-integrated) by 
relations along production chains and loosely integrated by relations with support organizations. The firm 
benefits from the proximity of an industrial complex and its agglomeration advantages. 
Overall, MI8 (in Jyväskylä) has highly specialized products selling internationally. It maintains close co-
operative relations with its key customers abroad, but avoids creating any other close relations in order to 
maintain secrecy in its production processes. The firm benefits from its location for reasons like sourcing of 
raw material, but from the viewpoint of its innovation activities, the location does not bring any benefits.  
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Code Description of networks/main external relationships 
MI9. Customers: New, emerging needs are charted together with the key customers. Otherwise the customers’ 

role in innovation activities is rather limited. 
End users of the products are consumers, direct customers include retail trade, chains of department 
stores and alike. Altogether approximately one thousand customers. 
Sales regionally 5%, nationally 75%, and internationally 20%. Innovation-related co-operation takes place 
at the national level. 
Suppliers: The firm considers that it is highly dependent on large, foreign materials suppliers; its orders are 
conceived of as very small from large suppliers’ viewpoint, which has resulted in problems with the 
availability of materials at the right time.  
Suppliers include manufacturers of fabric (Italy, France), foreign suppliers of accessories, ornaments and 
labels, and domestic subcontractors in production. In the future, the latter is considered to be sourced from 
the Baltic countries and China due to the difference in labour costs compared to Finland. The firm also 
uses freelancers in product design. 
Purchases regionally 2%, nationally 18%, and internationally 80%. Innovation-related co-operation takes 
place at national and international levels. 
Partners: One partner with no directly competing product range, located in the same sub-region; co-
operation related to a development of internal organization (teams). Also some co-operation related to joint 
purchasing of equipment and software. Plans to increase horizontal co-operation with more firms. 
Support organizations: The firm has a fairly wide network with support organizations related to education 
and training, Master’s theses, trainees, recruitment, organizational development, and exporting; a) JAMK, 
trainees, theses; b) University of Jyväskylä, Department of Economics, scholarships; c) several vocational 
adult education centres, recruitments; d) Jykes Oy, exporting (St. Petersburg); and e) employers’ and 
employees’ associations, organizational development. 

 Views on the spatial dimension of innovation-related activities: The firm considers that its location is not 
especially significant nor provides any advantage nowadays. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term transactions with customers and suppliers, in the 
former case mostly at the national level (some also at regional and international levels) and in the latter 
case at both national and international levels (some also at the regional level). 
Horizontal interaction: Fairly close long-term co-operation with one firm partner and several support 
organizations at the regional level. 
Assessment of dependency on location and its resources: Loosely integrated by relations along production 
chains, but moderately integrated by horizontal relations with partners and support organizations. The firm 
acknowledges the mostly lost agglomeration advantages it once had. 
Overall, MI9 (in Jyväskylä) is trying to escape the most cut-throat competition by searching for new 
customer segments; by introducing higher value-added products with high-class materials, and by 
expanding exports. Its customers and suppliers, mostly outside the region, do not have a strong role in 
product development. Instead, the firm maintains fairly long-term and close relations with some horizontal 
partners and support organizations in the region. Yet, the local environment is considered less supportive 
than it used to be earlier due to a decrease in the textiles and clothing industry. (The firm went bankrupt 
later, according to several sources in the media). 
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R&D-based process innovator firms’ production and innovation networks 
and their spatial orientation 
 
Code Description of networks/main external relationships 
RD1.  Customers: The customer base is relatively stabile, and some customers are development-oriented, which 

means fairly intense co-operation in product development. On the other hand, the firm does not want to 
share its know-how to too large an extent with its customers because, if owning that know-how, some of 
the customers might prefer to produce the same products in-house. 
Customers include power station companies (50%) and the forest industry (50%), consisting of some 30 
customer firms. 
Sales regionally 5%, nationally 55%, and internationally 40%. Innovation-related co-operation takes place 
at both national and international levels. 
Suppliers: Contracts with suppliers are mostly based on competitive bidding, although there are some 
frequent suppliers of engineering works. Capacity-based subcontracting is usual in machining, whereas 
there is close R&D co-operation with suppliers of control devices. One local foundry among important 
suppliers. Some engineering offices as subcontractors for minor design tasks. 
Purchases regionally 30%, nationally 40%, and internationally 30%. Innovation-related co-operation takes 
place at all three spatial levels. 
Partners: The firm has no significant horizontal co-operation. 
Support organizations: The firm has only few, but intense co-operative relations with support organizations, 
related mainly to technology development; a) TUT, commissioned research on oil hydraulics, foundry 
technology, and simulations; b) VTT/Maritime and Mechanical Engineering, commissioned research on 
oscillation/vibration technology; c) Export Credit Agency (Finnvera), export guarantees.  
The firm considers that most of its externally sourced business services and consultancy are of little value, 
because a large group has its own expertise for most of the problems occurring. 

 Views on the spatial dimension of innovation-related activities: The firm considers that the works in the 
metal industry are increasingly escaping to countries of low labour costs and/or proximity of fast growing 
markets. In Finland, the sub-region is assessed to be a very good one, yet taking into account this shift 
towards low-cost countries: there is an ample supply of engineering works subcontractors, skilled 
engineers, and know-how on oil hydraulics available nearby. A proximity of TUT is important.  
On the negative side, the firm has experiences of how difficult it is to recruit blue-collar workers with 
qualifications related to big-scale machining equipment. There is no expertise in water hydraulics in 
Finland, because university-level education was halted years ago due to limited needs in the country. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with some customers at 
both national and international levels (mostly long-term transactions at the regional level). With key 
suppliers, relations ranging from short- to long-term transactions and to long-term co-operative relations 
(suppliers of control devices) at all three levels. 
Horizontal interaction: No firm partners; long-term project-based co-operation especially with two providers 
of technological expertise, of which one located in the sub-region. 
Assessment of dependency on location and its resources: Loosely integrated by downstream vertical 
relations, but moderately integrated by upstream relations. Fairly rooted by a relation with a local university. 
Some agglomeration advantages of industrial complex type (intermediary services, specialized know-how 
and subcontracting, labour). 
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 Overall, RD1 (in Tampere) is a business unit of a large MNE with many characteristics of a specialized 
supplier. Its key customers in developing its products are located outside the region and abroad, but the 
firm maintains some close co-operative relations with suppliers at regional, national and international 
levels. Yet, co-operation within the group is crucial. The firm has only few close relations with external 
knowledge providers, of which two are important: one in the same region and the other in the capital city-
region. Due to certain expertise and services, supply of educated workforce and subcontractors, the firm 
considers its location to be a prosperous environment for business. 

 
Code Description of networks/main external relationships 
RD2.  Customers: It is usual in this line of business that customers (large firms) base their orders on competitive 

bidding (price, quality and security of deliveries as criteria), but the firm participates also in some 
customers’ product development projects. To some extent, every project delivery includes a product design 
phase.  
Customers include many industries where the most important are large firms in machine engineering 
specialized to serve the forest industry (approximately 50% of turnover). Altogether, the firm has 450 
customers. 
Sales regionally 5%, nationally 90%, and internationally 5%. Innovation-related co-operation takes place at 
the national level. 
Suppliers: Altogether, the firm has approximately 20 subcontractors, of which 10 are active ones and 3–4 
especially close partners. However, it is usual for it to base orders from suppliers on competitive bidding, 
but it also has some co-operative arrangements with its main suppliers, such as joint decisions to acquire 
similar solutions related to information technology.  
Machinery and equipment suppliers are especially important in co-operation: They are involved in product 
development, and all equipment is customized in joint design processes between a supplier and a user (the 
firm). Yet, the firm aims at independence in maintenance and repairs of the production equipment. 
”…We are often approached (by a customer) with a question whether you can acquit yourself with this 
commission, and very often an answer can be found via trial production or co-operative arrangements”. 
Purchases regionally 10%, and nationally 90%. Innovation-related co-operation takes place at the national 
level. 
Partners: A local business development company organizes joint training between subcontracting firms on 
themes like quality, sales, and information technology as well as mutual visits and alike (supported by the 
EU Structural Funds). 
Support organizations: The firm has a fairly wide network of co-operative relations with support 
organizations related to personnel training, consultancy, monitoring of markets and technological 
developments, and technology development; a) a local business development company (organizer), 
personnel training in quality, sales, and information technology, networking; b) LTKK, consulting in 
increasing the efficiency of production; c) a German university, research on special applications of laser 
technology; d) MET (Association of the Finnish Metal Industries), technology development; e) a private 
consultancy firm, personnel training related to team organization and communication; and f) Scandinavian 
and Finnish clubs of water jet cutting producers, lobbying and information sharing. 

 Views on the spatial dimension of innovation-related activities: The group operates in six locations in 
Finland, mostly close to its customers. The firm in question is not considered to be located optimally, 
because services available in a small municipality are seen insufficient for the firm’s personnel. The firm 
considers that a co-location of suppliers or other partner firms with higher level of technology would be 
desirable in order to enable an increase in the extent of value added. Also almost all business services 
have to be sourced from other locations, and distances to most of the customers are relatively long, more 
than 200 kilometres. The reason for the location is that it is a hometown of the entrepreneur. (Other 
interviews made later revealed that the firm had established a new plant in Jyväskylä close to some of its 
important customers). 
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly short-term transactions with customers at all three 
levels, where the closest relations are with customers at the national level. Both long-term transactions and 
co-operative relations with suppliers (at regional and national levels) of which the most important at the 
national level. 
Horizontal interaction: Some firm partnerships mediated by a local business development company, which 
is among the most important partners in innovation-related activities. Other co-operation mostly with 
providers of training, and business and technology development, mostly located outside the (sub-)region, 
some also abroad.  
Assessment of dependency on location and its resources: Loosely integrated along vertical production 
chains, loosely integrated by relations with horizontal partners and support organizations. Lack of 
agglomeration advantages. 
Overall, RD2 (in Jyväskylä Region) is one of the business units of a medium-sized group, providing 
subcontracting works especially for the mechanical engineering industry. In its development activities, a 
continuous enhancing of the quality-cost ratio of production is crucial, and this is often gained by investing 
in equipment and increasing the personnel’s qualifications, and by outsourcing. The firm would appreciate 
a ‘rich’ local milieu which it does not have – instead, the most important vertical co-operative partners and 
many service suppliers are located outside the region. However, there is a local business development 
company which provides some important services. There are pressures to relocate at least some of the 
firm’s activities to a larger city-region. 

 
Code Description of networks/main external relationships 
RD3.  Customers: The firm considers that its co-operation has become increasingly intensive in the 1990s; firms 

like it have more and more autonomous responsibility. Many customer firms’ production has focused on 
final assembling and large entities of production have been left for their key suppliers. The firm considers 
that these kinds of close relations require a new kind of communication between a supplier and a customer 
in joint problem-solving. In this sense, the firm e.g. organizes development and training days related to 
power transmission technologies. Close relations are also reflected in continuous annual contracts between 
the firm and its key customers. 
Customers include firms which need mechanical power transmission (gears and gear systems) in products 
like diesel motors, paper machines, printing machines, mining machinery, forestry machinery, etc. All 
deliveries are customized, of which 56% are more traditional subcontracting and 44% also consist of more 
demanding design inputs from the firm (it has its own CAD planning unit). 
Sales approximately regionally 15%, nationally 65%, and internationally 20%. Innovation-related co-
operation takes place at national and international levels. 
Suppliers: The firm has stabile and long-term relations especially with forging mills, but it conceives that 
these relations do not include any significant co-operation related to innovation activities. Upstream 
activities include steel mills, foundries, and forging mills. Special steel is purchased from wholesale firms. 
Purchases regionally 30%, nationally 40%, and internationally 30%. Actual innovation-related co-operation 
does not take place between the firm and its suppliers, but the closest relations the firm has are with 
suppliers at both national and international levels. 
Partners: The firm does not have any significant horizontal co-operation. 
Support organizations: The firm has a small but fairly intense network with support organizations related 
especially to technology development and its funding; a) TUT, frequent co-operation on design and testing; 
b) VTT, technology development (e.g. the Väre project on oscillation/vibration); c) Tekes, funding of 
technology development projects (e.g. the Väre project with VTT). 

 Views on the spatial dimension of innovation-related activities: -  
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with some key customers 
which are of importance in innovation activities. The most important of these are located at national and 
international levels, although there are also several long-term customers at the regional level. With 
suppliers, relations are mostly long-term transactions by nature at all three levels, although the most 
important can be found at national and international levels. 
Horizontal interaction: No firm partners; Few intense long-term co-operative relations with providers of 
technological know-how and funding; The most important partner located in the same sub-region. 
Assessment of dependency on location and its resources: Loosely integrated along vertical production 
chains, but somewhat rooted by a relation with a local university. Agglomeration advantages of traditional 
model (e.g. specialized workforce and services). 
Overall, RD3 (in Tampere) is a fairly small firm with many characteristics of a specialized supplier, serving 
demanding customers. One fifth of its production consists of direct exports. Vertically, the firm is loosely 
integrated into its location by innovation-related co-operation. In R&D, the firm has few but important 
relations with a local university of technology and some national partners. There are also clear locational 
benefits for the firm in the supply of specialized workforce and services. 

 
Code Description of networks/main external relationships 
RD4.  Customers: The firm has a stabile, long-term customer base, in which 95% of commissions come from 

existing customers. A usual commission requires fairly close communication with a customer. Software 
related to construction design is developed in close co-operation with a customer – jointly developed 
customized software can be used by both the firm and its customer. The firm also has R&D projects funded 
by external bodies (e.g. Tekes) in which some customers participate. 
The firm has a quite versatile customer base including producers of wooden houses and roof trusses, 
construction firms, the shipping industry with its supplier firms, and engineering works. 
Sales regionally 10%, nationally 60%, and internationally 30%. Innovation-related co-operation takes place 
at national and international levels. 
Suppliers: The firm has only few suppliers, and co-operation is not very intense. The firm considers that its 
suppliers’ role in innovation activities is usually rather modest. There are two persons who frequently 
consult the firm in certain highly specialized design commissions. 
Purchases regionally 80%, nationally 19%, and internationally 1%. Actual innovation-related co-operation 
does not takes place between the firm and its suppliers, but the closest relations the firm has are with 
suppliers at regional and national levels. 
Partners: Finnish Constructional Steelwork Association organizes technology development projects in 
which competitors are involved. Co-operation is sometimes very close in these projects. 
Support organizations: The firm has a wide network with support organizations related to R&D, 
standardization, training, and recruitment; a) Finnish Constructional Steelwork Association, several 
networked projects on R&D (e.g. development of international standard for inter-organizational transfer of 
product information in the construction industry, product development of strength calculation model), often 
funded by Tekes; b) Tekes, funding of R&D projects; c) TUT, a research project on cost accounting model 
of steel constructions, funded by Tekes and a number of participating firms; d) TUT/Edutech, personnel 
training in information technology; e) TAMK, personnel training in information technology; f) UTA, the so-
called Keko training (retraining of educated unemployed & recruitment); and g) other miscellaneous training 
activities and organizations. 

 Views on the spatial dimension of innovation-related activities: The firm considers that the city is a good 
place to live in because of its suitable size, but also that there is a certain kind of parochial old-boys-
network and not belonging to that makes it difficult to get commissions. Therefore, the firm is not integrated 
into its location to any significant extent. 
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with customers located at 
national and international levels and mostly long-term transactions with customers at the regional level. 
Only few long-term transaction-type relations with suppliers with a limited role in innovation activities. 
Horizontal interaction: Project-based co-operation sometimes also with competitors in a programme 
organized by an industrial association; A number of short- and long-term co-operative relations with 
providers of technological knowledge and training, and funding, at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated along vertical production 
chains; moderately integrated by horizontal relations. Some agglomeration advantages of a traditional type 
(specialized workforce and services). 
Overall, RD4 (in Tampere) is a medium-sized firm providing technical services specialized in structural 
engineering. In contrast to most of the service firms in the same industry, the firm invests fairly much in 
R&D and software development. It co-operates closely with some of its customers, mostly located outside 
the region, also abroad. It also has several important relations with support organizations like industrial 
associations and several HEIs, related to e.g. technological development and training and recruiting. These 
HEIs are located in the same region, but otherwise the firm’s spatial orientation is national. A good supply 
of educated workforce is considered positive, and being outside of the local old-boys-network is considered 
to be among the negative aspects of the location. 

 
Code Description of networks/main external relationships 
RD5.  Customers: The firm considers that significance of close co-operation with a customer in R&D has 

decreased along the growth of the firm, thus it has become more independent in that sense. It is also 
noteworthy that large customers prefer to maintain secrecy in their processes, which diminishes 
possibilities for co-operation. 
Its largest customer groups include the pulp and paper industry, producers of detergents, oil drilling 
industry, food industry, and pharmaceutical industry. The business unit in question is the world’s largest in 
CMC with a global market share of 25%. Approximately 20% of customers account for about 80% of all 
sales. 
Sales regionally 5%, nationally 15%, and internationally 80%. Innovation-related co-operation takes place 
at the international level. 
Suppliers: Pulp suppliers have a certain role in product development, and there are two key pulp suppliers 
with which the firm has R&D co-operation, one is located in the same region and the other in Norway. 
Altogether, the firm has only few suppliers (raw materials like pulp, lye, ethanol etc., and energy). 
Purchases regionally 70%, nationally 5%, and internationally 25%. Innovation-related co-operation takes 
place at regional and international levels. 
Partners: There is some loose horizontal interaction at the local level: representatives of firms of different 
industries in the town gather together three times a year. This arrangement has been set up by the city 
(Äänekoski) and it includes visits to other firms. Behind it is an idea that this kind of co-operation may 
facilitate knowing what may be sourced from other local firms. 
Support organizations: The firm has a fairly close and well established network with support organizations 
related to testing, process development, and Master’s theses, education and training; a) KCL (a pulp and 
paper research company owned by the firms of the Finnish pulp and paper industry), testing; b) TKK, 
testing and Master’s theses; c) Åbo Academi, process development; d) local vocational school, specialized 
education for the needs of the firm and recruiting; e) several foreign universities and testing firms, research 
and testing. 
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 Views on the spatial dimension of innovation-related activities: The firm considers that location is not a very 
important question for it since its customers are located throughout the world: ”it is after all just the same 
where we are located, because we are always within a long distance from our customers, delivering 
worldwide as we do”.  
In R&D co-operation, experts of the firm or its partners travel when needed, which diminishes the need for 
close proximity, although the firm acknowledges that it would be easier if it had a key supplier within the 
same building to facilitate transfer of knowledge. This is, however, far from being critical to the firm. 
The firm sources most of its services (excluding vocational education and training) from outside the region, 
especially from the capital city region, where notably specialized business services can be found (e.g. 
financial consultancy). 
A negative aspect of location is that it is difficult to recruit foreign experts to the sub-region. The firm made 
efforts to find a research scientist specialized in some field of the customer’s industry or specific 
applications, but it had to accept the fact that such a person cannot be found in Finland and it is extremely 
difficult to recruit one from abroad to the sub-region. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly long-term transactions with customers, of which the 
most important are located abroad (customers also at regional and national levels). Two long-term co-
operative partners among suppliers, one of them is located in the same sub-region (also some national-
level suppliers). 
Horizontal interaction: Some long-term horizontal co-operation with providers of technological knowledge 
and training, these support organizations are mostly located outside the region and abroad; also some very 
loose relations with firms in the same sub-region, and a long-term relation with a local vocational school in 
education and recruitment. 
Assessment of dependency on location and its resources: Loosely integrated by downstream relations, but 
moderately integrated by upstream relations. Loosely integrated by relations with horizontal partners. Some 
agglomeration advantages of industrial complex type (supplier relations). 
Overall, RD5 (in Jyväskylä Region) is a large, established, fairly autonomous and specialized business unit 
in an international group which is, however, rooted in the Finnish pulp and paper industry cluster. It has its 
most important R&D-related co-operative relations with firms and organizations located outside the region 
with the exception that there are two important pulp suppliers located in the neighbourhood. The firm 
represents a scale-intensive trajectory with its focus on developing production processes, yet it also carries 
out modifications of established products for different customer applications, and searches for new 
application areas within an established technological path.  

 
Code Description of networks/main external relationships 
RD6.  Customers: The firm considers that their business activities typically involve participating in customers’ 

product development processes, for which contracts of confidentiality are often entered into. The firm has 
applied partnerships where the firm together with firms with specialized expertise are developing power 
supply applications, whereas a customer concurrently develops its own technologies in communication 
technology applications, for example. Usually an initiative for improvements in products comes from a 
customer with which the firm has a close relation. Now the firm aims at more self-initiated product 
development to anticipate future success products. 
The firm states that sometimes it also has problems with some customers trying to hog intellectual property 
rights after a joint R&D project. Therefore the firm aims at negotiating contracts which prevent leakages of 
information or IPR to other firms. The firm is an Original Equipment Manufacturer (OEM). 
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 The firm has both standardized and customized products. The former are produced for customers such as 
engineering offices, producers of real estate systems (e.g. systems of access control), and engineering 
works. Customized products are for customers such as producers of industrial automation, the ICT 
industry, producers of transport machinery and equipment (ships, trains, forest machines, etc.) and hospital 
electronics. The firm has no single major customer; the largest customers have a share of 10–15% of its 
sales. 
Sales regionally 5%, nationally 70%, and internationally 25%. Innovation-related co-operation takes place 
at national and international levels. 
Suppliers: Component suppliers are important sources of information for the firm. Together with them, the 
firm has functioning auditing practices and annual contracts. The firm has found only very few relevant 
suppliers from its own region. 
Suppliers include producers of circuit boards (Finland and Europe), mechanics (e.g. sheet metal from 
Finland) and composition of components (Europe). 
Purchases regionally 5%, nationally 80%, and internationally 15%. Innovation-related co-operation takes 
place at the national level. 
Partners: Product development projects are conducted together with competitors and other horizontal 
partners. 
Support organizations: The firm has a fairly wide network with support organizations especially in the fields 
of education and training, recruiting, research, exports, and funding of R&D; a) a local vocational school, 
joint planning of training courses tailored for the firm; b) JAMK, joint planning of training courses tailored for 
the firm, practising periods of students; c) Univ. of Jyväskylä, participation of students in R&D projects 
financed by the EU Structural Funds; d) Univ. of Jyväskylä, Further Education Institute, versatile co-
operation in training; e) local business college, joint planning of training courses in e.g. a combination of 
commercial and electronics studies; f) TKK, technological research on effective production of parcelled 
goods, financed partly by Tekes; g) EEDC, a grant to support exporting efforts; h) a local vocational 
education centre, a representative of the firm has given lectures in courses at the centre. 

 Views on the spatial dimension of innovation-related activities: The firm acknowledges its belonging to a 
Nokia-led, growing regional cluster which brings in many advantages and prospects. The region is 
advantageous to locate in because of a good supply of educated workforce. A close proximity of the airport 
is important and, in general, the firm considers that it has a good location also in terms of logistics. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with both customers and 
suppliers, mostly at the national level and with some customers also at the international level. The firm has 
also customers and suppliers at the regional level, but the relations are in this case mostly long-term 
transactions. 
Horizontal interaction: Horizontal R&D partners including some competitors, a number of co-operative 
relations with various types of support organizations related especially to training, mostly in the same sub-
region. Technological research projects with a university outside the region. 
Assessment of dependency on location and its resources: Although acknowledging to belonging to a 
regional ICT agglomeration, the firm is loosely integrated along vertical production chains and moderately 
integrated by relations with support organizations. Emerging agglomeration advantages of a traditional type 
(specialized workforce, services). 
Overall, RD6 (in Jyväskylä Region) is an SME supplying for a Nokia-led ICT-cluster, which is fairly strong in 
the region. However, the advantages of this are not so much ascribed to localized close vertical 
relationships but to horizontal co-operation and supply of specialized services and workforce. Most of the 
innovation-related relations with customers and suppliers take place either at the national or the 
international level, due to a need for and supply of highly specialized technological expertise. 
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Expertise-based process innovator firms’ production and innovation 
networks and their spatial orientation 
 
Code Description of networks/main external relationships 
EXP1.  Customers: The firm describes how several customers have recently noted that proximity brings in 

advantages and they have searched for partners located nearby. Local customers account for 
approximately half of the turnover of the firm. These customers include large firms in mechanical 
engineering and automation, and in ICT sectors.  
Sales regionally 50%, and nationally 50%. Innovation-related co-operation takes place at regional and 
national levels. 
Suppliers: The firm purchases mostly subcontracting supplies from its own daughter firms; otherwise 
supplies are limited to deliveries of computer components, office furniture and cleaning services. According 
to the firm’s strategy, one of its main principles is to remain as independent as possible. 
Purchases regionally 85%, nationally 10%, and internationally 5%. Innovation-related co-operation takes 
place mostly within the group. 
Partners: The firm has a partner in distribution (in one product group), which is located outside the region. 
Support organizations: The firm has some co-operation with support organizations, mainly related to 
education, training and recruiting of personnel; a) TUT, Master’s theses, recruiting, lecturing in the 
university’s courses; b) UTA, Master’s theses and recruiting; c) Tekes, participation in two technology 
programmes and funding of R&D; d) Ensimetri (a local office for business start-up services), the firm used 
start-up services in the very beginning; e) ICT Centre of Expertise, contacts and information (loose 
relation). 
”Internationalization has been such a rapid process that there has not been time to search for support in 
the form of training” 

 Views on the spatial dimension of innovation-related activities: The firm considers that good aspects of 
location in the city are related to co-location of key customers, good transport connections and availability 
of needed services. In addition, there is less competition in the region than, for example, in Oulu. 
Compared to Helsinki, cost factors are in favour of Tampere. The firm also considers that it is more difficult 
for a small firm to grow and gain credibility in the capital-city region. In monitoring technology development, 
the firm believes that there is no local environment ahead of any other.  
The only downside in location in Tampere is that very often one has to travel first to Helsinki to fly abroad. 
A very crucial aspect for the firm is recruiting of new personnel because the firm (at the time of the 
interview) is in a strong growth phase. The firm has succeeded in recruiting but considers that recruiting 
could be easier. Nevertheless, according to the firm’s experiences, Tampere is considered as an 
interesting and attracting place to move to, which has made recruiting easier. Most of the recruited have 
come directly from the universities, but the firm hopes to recruit more from other firms in the future. 
Concerning competition, the firm finds that it has locally about five competitors, but out of these actually 
none is a direct competitor because these firms differ in terms of applied technologies (software languages) 
and customer segments which the firms have specialized in. Instead, the firm considers competition for the 
available workforce to be a bigger threat and therefore new business units established in the city by large 
groups are seen as harmful. 
The firm and its owners have some informal contacts (dining together, discussions) to some other 
entrepreneurs of the software industry in the region, although the interviewed executive does not consider 
these of great importance for innovation-related matters. 
The firm considers that a venture capital-led growth model emerged, for example, in Espoo does not 
necessarily fit the local culture in Tampere as such. On the other hand, the firm sees that Tampere 
Technology Centre or other such actor might facilitate the creation of such a culture, as it is already trying 
to do in the eTampere Programme.  
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operative relations with customers located in 
the same sub-region or in other regions in Finland. Short-term transactions with suppliers mostly located 
nearby. 
Horizontal interaction: One horizontal firm partner outside the region, and a few long-term co-operative 
relations with providers of education and training, and funding mostly at the regional level. 
Assessment of dependency on location and its resources: Rooted by downstream relations along 
production chains, but dis-integrated by upstream relations. Moderately integrated by relations with support 
organizations. Agglomeration advantages of mostly traditional/networked type (specialized workforce, 
services, customers). 
Overall, EXP1 (in Tampere) is a small but fast-growing software house. It co-operates very closely with its 
customers in their innovation activities – customers in half of the cases are located in the same region due 
to recognized benefits of co-location in intense R&D co-operation. Otherwise the firm maintains a strategy 
of independence, but its does co-operate with local universities and the National Technology Agency Tekes 
to get support in recruiting, technology sourcing and co-financing of R&D. Due to organic growth, the firm 
stresses the importance of location to its intense recruiting activities. 

 
Code Description of networks/main external relationships 
EXP2.  Customers: Most of the firm’s customer relations are stabile and long-term; mostly a small number of 

customers are sending bids. In turn-key contracting, competitive bidding is a rule, but, on the other hand, 
projects are planned and carried out in close co-operation with customers. The firm considers that 
customers are its main source of new ideas. There is one contractor that the firm frequently co-operates 
with; the contractor and planners together aim at better practical feasibility of blueprints during the planning 
stage. 
Customers include building contractors, concrete element suppliers, and the engineering works industry. 
The firm has both projects in which it is a turn-key contractor with a full responsibility for delivery (KVR) and 
projects in which it only conducts planning and design. 
Sales regionally 30%, nationally 60% and internationally 10%. Relatively limited innovation-related co-
operation takes place at all three levels. 
Suppliers: Traditionally, suppliers compete for every project; in this, price has a significant role. Suppliers 
include contractors, specialized planners, etc. 
Purchases regionally 80%, and nationally 20%. Actual innovation-related co-operation does not takes place 
between the firm and its suppliers, but there are processes of information sharing between suppliers at 
regional and national levels. 
Partners: The firm considers that it has no significant and frequent horizontal co-operation. 
Support organizations: Only very limited co-operation with support organizations in one specified project 
related to R&D programme of Tekes; in the project, the most important partner was TUT (strength 
calculations). 

 Views on the spatial dimension of innovation-related activities: The firm considers that the price level is 
considerably higher in the capital city-region than elsewhere. The firm faces pressure on prices in small 
cities and municipalities where local “own” planners with a small organization and low profit-margins 
operate.  
The firm finds that it has no direct competitors in its niche, but there are signs that some potential 
competitors have adopted/imitated some of the firm’s strategic ideas (business model, customer 
segments). These competitors are located in the same region. 



 

 341

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly long-term transactions to a great extent at regional 
and national levels; also some international project deliveries. 
Horizontal interaction: Very limited horizontal co-operation. 
Assessment of dependency on location and its resources: Loosely integrated along production chains, 
relations not very significant for innovation activities. Disintegrated by horizontal relations. Agglomeration 
advantages of a traditional type (specialized workforce, services).  
Overall, EXP2 (in Tampere) is a small entrepreneur-led architectural office specialized in serving only 
industrial clients. It seems to follow a traditional professional services innovation pattern; for a long time, its 
key services have been basically the same with normal modifications according the requirements of each 
specific commission. The firm’s relations are mostly characterized by their relative stability and long history, 
but also by their arms-length nature. Therefore, although a fairly big share of the firm’s sales and 
purchases is made in its own region, the location does not provide the firm with any specific advantages in 
its innovation activities. Instead there are some local competitors which the entrepreneur perceived as 
imitators of the firm’s strategy. 

 
 

Other firms’ production and potential innovation networks and their spatial 
orientation 
 
Code Description of networks/main external relationships 
O1. Customers: An aim towards customer-oriented production is within the firm’s strategic core. The firm have 

recently assessed that it is more customer-focused than its competitors by its services’ flexibility and 
cohesiveness. Orders from the most important customer do not go through customer service anymore; 
instead, they go directly to production. The firm also got an initiative to widen its product range from its 
customers. 
The main customer group is the furniture industry, and to a lesser extent, hardware shop chains. Twenty 
largest customers account for about 70% of sales, but altogether there are hundreds of customers. 
Sales regionally 10%, nationally 70% and internationally 20%. Learning-related co-operation takes place at 
all three levels. 
Suppliers: The firm has a number of suppliers that are in many occasions submitted to competitive bidding. 
On the other hand, the firm often solves technical problems in production together with its raw materials 
suppliers, and the firm considers that its suppliers of machinery and equipment are crucial in monitoring 
technological developments. One of the competitive advantages the firm has is a secure supply of raw 
material at a reasonable price. 
The firm’s suppliers include suppliers of sawdust (group’s own sawmills in Finland), glues (Finland and 
Sweden), melamine coatings (Germany, Austria, Sweden and Finland). The firm also subcontracts furniture 
components from suppliers located in the region. 
Purchases regionally 25%, nationally 40% and internationally 35%. Learning-related co-operation takes 
place at all three levels. 
Partners: There is some formal co-operation within the Wood Research Forum between other producers. 
Support organizations: Within the group, R&D unit is located elsewhere, and the firm has outsourced most of 
its R&D-related activities. Yet, it has a fairly wide network with support organizations related mostly to 
marketing, human resources and management, and testing; a) Kasanen Group, JTO (School of 
Management) and Univ. of Jyväskylä, training and consultancy in teaming; b) a private consultancy, 
customer satisfaction surveys; c) MTV3, training (presentation skills); d) Kotka and Lahti Polytechnics, 
testing services; e) VTT, some R&D projects financed by Tekes. 
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 Views on the spatial dimension of learning-related activities: The firm considers that in its location, supply of 
raw materials is an advantage because there are several sawmills nearby and one of them is even the 
largest in Europe. The most ideal location would be close to a harbour, although exports have so far been 
quite modest. Concerning the location of customers, a good thing about the location of many of the firm’s 
key customers is their relative proximity to it. 
Supply of workforce is good due to local vocational schools with relevant education. Mobility of labour is low, 
which is considered positive for the firm, and is due to lack of available jobs in the sub-region resulting in 
difficulties if trying to switch to another job. 
The firm has no positive experiences from earlier efforts to co-operate with the business development 
section of the city and with entrepreneurs’ associations, and therefore there has not been any co-operation 
whatsoever. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly long-term transactions, but increasingly towards co-
operative relations especially with some key customers and suppliers of machinery and equipment and raw 
materials suppliers, at all three spatial levels. 
Horizontal interaction: Horizontal co-operation between firms mediated by an industrial research association 
on the national level; Project-based short-term co-operation with several providers of e.g. training and 
consultancy, at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated by relations along vertical 
production chains, and loosely integrated by horizontal relations. Some agglomeration advantages of 
industrial complex type (materials supply, specialized suppliers). 
Overall, O1 (in Jyväskylä Region) is a manufacturer of chipboard, a business unit of a large internationally 
operating group yet rooted in the Finnish forestry cluster. The firm’s products are fairly stabile and mature, 
but the firm have widened its product range to respond to customer needs. The firm has some long-term 
vertical relations (transactions) at the regional, national and, to a lesser extent, international level, and it has 
a network of service provision related to development of management, marketing and human resources, as 
well as testing of materials – these organizations being either in the same region or in Southern Finland. It is 
characteristic that the executive conceived the question of the firm’s location from the viewpoint of traditional 
location factors like transport and supply of raw materials – this shows that although incremental changes do 
take place, there are only a few opportunities for actual innovations. The firm has many characteristics of 
both a scale-intensive and a supplier-dominated firm. 

 
Code Description of networks/main external relationships 
O2.  Customers: The firm considers that, on the one hand, 80% of its sales come from customized products 

which always require a certain amount of product design: a customer sends a digitalized picture of the 
product prototype which is then further developed in the firm in a dialogue with a customer (90% of all 
customized products are produced along these lines). On the other hand, the firm aims at being fairly 
independent, facilitated by its wide international contact network built during a long period of time, which 
provides the firm with a constant stream of new ideas and information, but lets the firm develop these on its 
own. 
In exports, the firm always uses retail dealers (e.g. advertising agencies) which sell the products as their 
own products to their customers. In Finland, customers include especially end users like firms, 
associations, public organizations, and the rest of the sales (30-40%) are completed via retail dealers. 
Sales regionally 10%, nationally 40% and internationally 50%. Learning-related co-operation takes place at 
all three levels. 
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 Suppliers: The firm considers that it co-operates especially with machinery and equipment suppliers which 
also provide after-sales services (e.g. maintenance). Sewing is outsourced by more than 50% and most of 
the subcontractors are located nearby. The firm is about to begin to produce services related to digital 
graphics in-house instead of purchasing them from outside anymore, to lower price and enhance flexibility 
(too intense transporting to and from a supplier).  
In addition, the firm purchases raw materials (large producer in the same region, foreign suppliers), 
transport services, and repair services. 
Purchases regionally 56%, nationally 10% and internationally 34%. Learning-related co-operation takes 
place at all three levels. 
Partners: The firm has three major competitors in Finland with which it also co-operates: the others 
purchase long patches from the firm when needed, and the firms pay visits to each other’s production sites. 
Support organizations: The firm has a fairly wide network with support organizations related to education, 
training and recruiting, problem solving in production, R&D, and financing; a) Tampere Polytechnic, training 
and recruiting; b) TUT and Tampere Technology Centre Ltd., training and recruiting, R&D (development of 
an accounting system); c) UTA, training and recruiting; d) a private consultancy firm, recruiting and human 
resources development; e) a network of 5–6 individual experts (freelancers), problem-solving in production 
(e.g. information technology); f) Finnvera, financing of development and investment projects. 

 Views on the spatial dimension of learning-related activities: Concerning already existing personnel, 
location is seen as strength because there are persons working within the firm whose mother or father has 
worked there earlier decades ago, and there is thus a long-term tradition of working within the firm and its 
field of business locally. Nevertheless, the firm sees its location and transport connections also as a 
problem especially in recruiting: 
”In a certain way, our location is our strength, if we think about these people working here and living 
nearby, but then if a person lives in, for example, Tampere, it is difficult to get him/her to move here if 
he/she is young, recently graduated and thinking his/her career and family in the long run.” 
The firm is fairly visible locally because there are not many firms in the municipality and the firm wants to 
be acknowledged as positive and encouraging and as a good member of society. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly long-term transactions with customers at all three 
levels, and some long-term co-operative relations especially with suppliers of machinery and equipment, 
located at all three levels. 
Horizontal interaction: Long-term co-operative relations with horizontal firm partners at the national level; a 
fairly wide network of mostly project-type relations with support organizations providing e.g. training and 
recruiting services, mostly located in the same region. 
Assessment of dependency on location and its resources: Moderately integrated by relations along vertical 
production chains and moderately integrated by relations with horizontal partners. No specific 
agglomeration advantages (within the sub-region). 
Overall, O2 (in Tampere Region) is a textile products manufacturer with highly specialized and mostly 
customized products. For the firm, the most important changes have taken place recently in its 
administrative and especially production processes in which machinery and equipment suppliers have had 
a crucial role. Therefore, the firm seems to be a typical supplier-dominated SME, albeit an active one to 
develop its practices and routines, and the category “Other” refers in its case to that the firm does not 
formally invest a lot in either R&D or personnel training activities. However, it has fairly many contacts to 
different providers of education and training, for example. The firm’s local milieu is rural with only few other 
significant firms and service providers in proximity, although the firm is able to source a considerable 
amount of its routine production from the outside. 
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Code Description of networks/main external relationships 
O3.  Customers: The share of customized products of the firm is considerable, but its customer base is very 

wide; even the most important customers have only a 1–2% share of sales. The firm considers that their 
co-operation with customers will become closer by increasing the importance of customization. The firm 
also plans to develop a widened concept of product-service package, which requires co-operation with 
maintenance services firms in taking care of after-sales services. 
Customers include sawmills, wood board producers, the pulp and paper industry and engineering works 
producing equipment and machinery for the woodworking industry. There are several hundreds of 
customers and the number of export countries is approximately 60. 
Sales approximately nationally 50% and internationally 50%. Learning-related interactions take place at 
national and international levels. 
Suppliers: The firm considers that it is positioned in a short value-added chain; it purchases steel from two 
wholesales firms located in Finland and in Austria. In addition, the firm has two suppliers located in 
Germany and Japan. The firm assesses that it is a relatively small customer for large material suppliers 
and has therefore rather distant relations with them. 
The firm has recently used external expertise in developing its new product. This has included an 
engineering office in strength calculations and a large international group located abroad. 
The firm also plans to develop a widened concept of product-service package, which requires co-operation 
with maintenance services firms in taking care of after-sales services. In the future, the firm plans to focus 
on its core competence and outsource the manufacturing of some of its components. 
Purchases approximately nationally 50% and internationally 50%. Learning-related interactions take place 
at national and international levels. 
Partners: The firm stresses that it has considerable horizontal co-operation. Competitors have fairly open 
mutual communication and even co-operation in the form of benchmarking practices. 
Support organizations: The firm has a network with support organizations related to R&D, financing of 
R&D, testing, development of product concept and training; a) Tekes, financing of R&D; b) TKK, 
technological development projects in metallurgy; c) TUT, technological development projects in 
metallurgy, testing; d) several private consultancy firms, process development, development of product 
concept; e) MET, development projects and training. 

 Views on the spatial dimension of learning-related activities: The firm sees that the essential aspects 
related to its location are a good supply of subcontracting services and the availability and proximity of 
services in general. Concerning subcontracting, the firm considers that there is a shift going on from a 
capacity to a new partnership-type subcontracting. 
As a negative aspect, the firm considers that the region is characterized by a traditional regional culture 
which does not provide incentives and impulses to create novelties and thus obstructs innovations. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Short-term transactions along vertical production chains, the 
most important partners being located at national and international levels. There are also suppliers located 
in the same region. 
Horizontal interaction: Horizontal firm partners located outside the region. Mostly project-based relations 
with providers of technological knowledge and funding partly located in the same region, partly in the 
capital city region. 
Assessment of dependency on location and its resources: Loosely integrated by vertical relations, and 
loosely integrated by horizontal relations. Some agglomeration advantages of a traditional type (specialized 
suppliers and services). 
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 Overall, O3 (in Tampere Region) is a medium-sized manufacturer of fabricated metal products which is 
about to launch some considerable new products and also to widen its product concept towards services 
provision. Therefore, the categorization of the firm has been correct during the survey, but might not be 
ideal in the future (then maybe Minor product innovator). The firm has not earlier maintained close relations 
with its key customers in designing its products, but because this is about to change, the firm is moving 
towards having some characteristics of a specialized supplier. The firm is fairly internationally oriented 
considering its relatively small size. Its main regional ties are to the university of technology (TUT) in the 
same region and to some service providers. The firm executive considers its local milieu as non-innovative. 

 
Code Description of networks/main external relationships 
O4.  Customers: Customers provide the firm with their ideas about and hopes for new products. There are many 

long-term key customers whose salespeople are important in getting information concerning demand and 
new trends. The firm also plans new activities and products with those salespeople. In general, products 
are made according to ready-made blueprints by customers (e.g. logos). 
Customers include especially firms producing promotional gifts (40–50% of sales) and customers with 
single infrequent orders, such as sports associations (15–20%). The firm also carries out subcontracting to 
the clothing industry (knitting, 30–40%) in the form of phase subcontracting: a semi-made product is 
brought to the firm for quilting, and then sent back to a customer firm for finishing. 
Sales regionally 11%, nationally 85% and internationally 4%. Learning-related co-operation takes place at 
the national level. 
Suppliers: The firm has long-term relations with most of its suppliers. Of these, suppliers of machinery and 
equipment are most important: there has been co-operation in relation to small-scale technical details, 
which are nevertheless important to the firm. However, most of the improvements in processes are 
developed internally, although ideas may be acquired from trade fairs and equipment suppliers. 
In addition to equipment suppliers, suppliers include wholesales firms delivering special strings, fabrics, 
spray glues and adhesive labels. The firm does not have any actual subcontractors. 
Purchases regionally 10%, nationally 40% and internationally 50%. Learning-related co-operation takes 
place at the international level. 
Partners: The firm considers that it has no significant horizontal co-operation. 
Support organizations: The firm has a loose network with support organizations related almost exclusively 
to education/practical training; a) several vocational education institutes, education/practical training in the 
form of final examinations of textiles technicians 

 Views on the spatial dimension of learning-related activities: The entrepreneur considers that the firm has 
not experienced any significant advantages or disadvantages because of its location. However, it is 
important that there are several large customers in the region, although these are not very important for 
learning. 
As for national and regional disadvantages, the entrepreneur considers that skilled workforce is difficult to 
recruit, due to the low wages in the industry and good social security benefits for the unemployed in 
Finland. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Some long-term co-operative relations with customers at the 
national level, and some long-term transactions with customers at the regional level. Also some, mostly 
short-term transactions with customers abroad. Short- and long-term transactions with suppliers at all three 
levels, especially important are relations with suppliers providing machinery and equipment located abroad. 
Horizontal interaction: No firm partnerships; Loose contacts with some providers of training and recruits. 
Assessment of dependency on location and its resources: Loosely integrated by relations along vertical 
production chains, and very loosely integrated by horizontal relations. No significant agglomeration 
advantages. 
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 Overall, O4 (in Tampere) is a small specialized textiles products and subcontracting manufacturer. 
Impulses and ideas about developing products and processes come mainly from national customers and 
international suppliers of equipment, but the firm carries out desired changes mainly on its own. Clearly 
many characteristics of a supplier-dominated firm. Support infrastructure has some significance only in 
recruiting and training of personnel. Yet the firm has experienced problems in sourcing skilled workforce. 

 
Code Description of networks/main external relationships 
O5.  Customers: The firm has three key customers which account for 45% of its sales. With them the firm has 

annual contracts. The main criteria for the contracts are quality and security of deliveries, not price. 
Altogether the firm has approximately 50 customers. The firm’s products are fairly standardized with no 
significant needs for changes and therefore communication is limited to small improvements. Yet, there is 
currently a planning process together with a customer (engineering works firm) to develop coating process 
of the firm (rapid change of powder coating colours). 
Sales approximately regionally 75% and nationally 25%. Learning-related co-operation takes place at 
regional and national levels. 
Suppliers: The firm has a small number of suppliers with which it has mostly rather distant relations. 
Recently the firm has had some co-operation with an equipment supplier in building up a new powder 
coating production line. 
Suppliers include two producers of colour powder, a supplier of detergents, and some suppliers of minor 
importance. 
Purchases regionally 20% and nationally 80%. Learning-related co-operation takes place at the national 
level. 
Partners: There is some co-operation with another neighbouring paint work firm. This co-operation is based 
on their different machinery: when there are components not suitable for powder coating, this part of 
delivery is purchased from the other firm and vice versa. 
Support organizations: The firm considers that it has no significant co-operation with support organizations. 

 Views on the spatial dimension of learning-related activities: The firm finds that its location is good because 
there are lots of customers nearby (75% of customers in the region) and the rest are easy to reach. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Mostly long-term transactions with key customers located at 
regional and national levels (recently also some closer co-operation in developing the firm’s process 
technology in a joint project). Long-term transactions with regional and national suppliers, of which the most 
important are located outside the region. 
Horizontal interaction: Some infrequent co-operation with one horizontal firm partner located nearby. 
Assessment of dependency on location and its resources: Rooted by downstream relations along vertical 
production chains, but only loosely integrated by upstream relations. Loosely integrated by horizontal 
relations. Some agglomeration advantages of a traditional type (key customers, complementary resources 
of a horizontal partner). 
Overall, O5 (in Tampere) is a small phase subcontractor firm with a rather standardized product (powder 
coating for metal and other components). In its customer base consisting of 50 firms, the firm has three key 
customers. Nevertheless, since innovations do not have a significant role to play in the firm’s activities, 
these relations mostly revolve around other issues like quality and delivery times, where some minor 
process improvements, however, may have an impact. Therefore, there is some limited co-operation 
related to a new production line with one customer and one supplier. The firm has some production-related 
co-operation with a horizontal partner firm in a neighbourhood, which is based on complementarities of 
their machinery. Proximity of customers and related industries is seen positive in the local milieu, yet the 
support infrastructure is not of any significance for the firm. 
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Code Description of networks/main external relationships 
O6.  Customers: The firm’s customers are single consumers, mediated to the firm by hospitals, health centres 

and insurance companies. All products are customized, but customers’ role in learning and innovation is 
limited due to one-off relations. 
Sales regionally 40%, nationally 30% and internationally 30%. Actual learning-related co-operation does 
not takes place between the firm and its customers. 
Suppliers: The firm considers that it is highly dependent on its suppliers of special materials (leather, 
rubber, special plates, etc.) which are large firms located especially in Germany and Italy via wholesales 
firms. However, the firm does not have any co-operation with these large firms. 
Purchases regionally 20%, nationally 20% and internationally 60%. Actual learning-related co-operation 
does not takes place between the firm and its suppliers. 
Partners: The firm has no significant horizontal co-operation. 
Support organizations: The firm has a loose network with support organizations related almost exclusively 
to practical training, apprenticeships and recruiting; a) several vocational education institutes, practical 
training, apprenticeships and recruiting. 

 Views on the spatial dimension of learning-related activities: The firm considers that Tampere was once a 
great location for the firm because there were many shoe factories and it was easier to purchase materials 
in co-operation with them. The region provides the firm still with some advantages like a number of 
specialized wholesale firms and sewing machine dealers. The city is also centrally located concerning the 
firm’s market area. On the other hand, the region also hosts the greatest number of competing firms. This 
is partly due to the fact that there are many persons who worked for a long time in the firm, became 
craftsmen, and later left the firm to establish their own competing firms. 

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Short-term transactions along vertical production chains at all 
three levels. 
Horizontal interaction: No firm partnerships; Loose, short-term co-operation with providers of practical 
training, apprenticeships and recruits, partly at the regional level. 
Assessment of dependency on location and its resources: Loosely integrated by relations along vertical 
production chains, and loosely integrated by horizontal relations. The firm acknowledges its decreasing 
agglomeration advantages. 
Overall, O6 (in Tampere) is a small craft-based manufacturer of special footwear. The entrepreneur 
considers the firm to be only loosely connected with all key actors in its business environment. It has earlier 
had some closer relationships with local firms in the same and related industries but these firms have 
disappeared along the downturn of the Finnish footwear industry, and at the same time, many 
agglomeration advantages that the firm once had also disappeared. The firm implements only small 
incremental changes and modifications in its products and processes. 
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Code Description of networks/main external relationships** 
O7.  Customers: The firm considers that its customers participate actively in planning meetings and they also 

support the firm’s activities by their suggestions and initiatives. Sometimes there are ideas, concepts or 
business secrets that require a confidentiality contract between the firm and its customer. The executive 
considers that if there are any external partners participating in the firm’s service development, they would 
be hardly any other actors than key customers. 
The firm’s customer base includes approximately 200 active customers (frequent orders), of which 80% are 
from the manufacturing and technical service sectors (metal, environmental technology, energy, pulp and 
paper, electronics and high technology). About half of the customers are located in the region, but the 
single largest customer is in Helsinki. 
Sales regionally 55%, nationally 40% and internationally 5%. Learning-related co-operation takes place at 
regional and national levels. 
Suppliers: The firm has close co-operation with two suppliers located nearby, one is a reprographic service 
firm and the other is a printing press. This includes different types of problem-solving related to deliveries to 
a mutual customer. With other suppliers, co-operation is infrequent and project-based. These 
subcontractors and consultancies are used when needed at stages of production outside the firm’s core 
competences. 
Purchases regionally 90% and nationally 10%. Learning-related co-operation takes place at the regional 
level. 
Partners: The firm considers that it is typical of the sector not to have connections whatsoever between 
rivals. 
Support organizations: The firm has a network with support organizations especially related to education 
and training, recruiting and information sharing; a) PirkkaGram training and development programme (co-
ordinated by a local industrial association), personnel training, ESF funding; b) related to the above-
mentioned, Tampere Vocational College, personnel training; c) Tampere Commercial College, personnel 
training; d) Tampere Polytechnic School of Art and Media, recruiting; e) KEKO Programme (co-ordinated 
and funded by EEDC), recruiting and retraining; f) Media Tampere Ltd., information on developments within 
the sector. 

 Views on the spatial dimension of learning-related activities: The firm considers that its suppliers’ close 
location makes transactions more rapid, because no mailing is needed and problems can be more easily 
solved by meeting face-to-face. Yet the firm sees that e-mail has replaced posted mail in sending materials 
like graphics, videos and written materials. 
As for negative aspects of location, the firm finds that there is lack of trust between the firms in the region 
and there is an insufficient supply of consulting services. On the other hand, the firm considers that the 
available education and training in the fields of new media and software is of high quality in Tampere. The 
public bodies within the sub-region also invest a lot in developing businesses. 
Although the firm’s biggest customer in Helsinki, it is about to close its office there because of the 
assessment that there a skilled workforce claim higher wages than the firm is ready to pay (Tampere is 
approximately 20–30% cheaper in terms of personnel and other costs).  

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operation along vertical production chains at 
regional (customers and suppliers) and national (customers) levels. 
Horizontal interaction: No firm partners among potential competitors; The firm has mostly short-term co-
operative relations (projects) with providers of education and training at the regional level. 
Assessment of dependency on location and its resources: Rooted by relations along vertical production 
chains, loosely integrated by horizontal relations. Some agglomeration advantages of a traditional type (key 
customers, specialized services in education and training). 
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 Overall, O7 (in Tampere) is an advertising agency specialized in engineering and high-technology sectors. 
Besides its important customers in the capital-city region, the firm is fairly local in its external relationships, 
of which many are lasting and support mutual learning. However, the firm’s actual innovation processes 
occurred in 1995 in relation to its expansion into digital media, after which the firm has just put into practice 
only minor improvements in its products and processes. The firm benefits from proximity of numerous 
education and training institutes for purposes of personnel training and recruiting. 

 
Code Description of networks/main external relationships 
O8.  Customers: The firm aims to achieve a position of a system supplier with one of its large customers, and it 

already has a fairly close relationship with this foreign group. As a supplier of subcontracting works, it does 
not have its own products but it produces according to blueprints provided by a customer. Typically inter-
organizational learning takes place when a customer suggests an inappropriate technical solution because 
of its insufficient know-how of the process technology relevant to the firm (forging). Then the firm suggests 
changes in blueprints.  
The firm’s customer base consists of about 100 active customers, of which 20–25 account for 80% of 
sales. It has 10 large foreign customers. 
Sales regionally 5%, nationally 35% and internationally 60%. Learning-related co-operation takes place at 
the international level. 
Suppliers: The firm considers that its relations with its key suppliers are very stabile and long-term, with 
normal communication routines. Suppliers include wholesales firms delivering materials (steel), three 
subcontracting firms in surface treatments (galvanization), and firms subcontracting thermal treatments. 
Purchases regionally 20%, nationally 79% and internationally 1%. Learning-related co-operation takes 
place at regional and national levels. 
Partners: There is some horizontal co-operation between metal works firms in tool manufacturing, which 
are located around the country. 
Support organizations: The firm has a fairly wide network with support organizations related to R&D, 
education and training, supply chains development, information sharing; a) HAMK, several ESF-funded 
projects on e.g. qualification needs, quality system training, training of metallurgy technology and 
information technology; b) VTT and Tampere Centre of Expertise Programme, a project to support 
development of subcontractors towards system suppliers (VaVe); c) EEDC together with private 
consultants, development of production management system; d) Valkeakoski Adult Vocational Education 
Centre, training in computer numerically controlled machinery; e) The Federation of Finnish Metal, 
Engineering and Electro-technical Industries (MET) together with TKK and TUT, a special group in 
mechanical moulding, technology development. 

 Views on the spatial dimension of learning-related activities: The firm considers that its location is ideal for 
a firm like it:  
”I think Tampere Region is without doubt the best place in Finland to practise the engineering works 
industry. Here, this undergrowth (in addition to large key firms) or this kind of basis for networking is 
transcendent compared to any other region (…) Depth and breadth of the metal industry is of a completely 
different class (…) That, I think, is a kind of strength and it is also an opportunity which means that this 
networking and a chance to grow and prosper as a part of the network, well, it will happen.” 
Practically, this means especially that the firm has found local and regional providers of personnel training, 
there is a good supply of skilled workforce whose wage level is lower than in large cities (incl. Tampere), 
and there are considerable opportunities for further co-operation between firms especially in tool 
manufacturing because there are many of them in close proximity. 
The firm also considers that its location is excellent in a logistic sense; there will soon be a ready-made 
motorway from Helsinki to Tampere, there is a junction of other main highways nearby, and there is rapid 
access to export harbours.  
As a threat the firm sees that in the near future there will be more competition from East Europe in product 
segments with low level of competence. Therefore, the firm has to reach a position of a system supplier to 
compete not only with its production capacity, but also with wider competences. 
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 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term co-operation with customers at the international 
level, and long-term transactions at regional and national levels. With suppliers, long-term transactions at 
regional and national levels. 
Horizontal interaction: The firm has loose long-term co-operative horizontal relations with firms within the 
same industry (yet mostly no direct competition) at the national level; a versatile network of relations with 
support organizations at regional and national levels. 
Assessment of dependency on location and its resources: Loosely integrated by downstream relations 
along vertical production chains, moderately integrated by upstream relations and horizontal relations. The 
firm acknowledges many agglomeration advantages of a traditional and networked type (key suppliers, 
specialized services in e.g. education and training, informal joint learning and information sharing). 
Overall, O8 (in Tampere Region) is a fairly small subcontracting firm within the automotive industry, striving 
to achieve a position of a system supplier, in order to exploit wider competences. The firm is internationally 
oriented in its customer relations, and fairly nationally oriented in supplier relations. Yet it perceives its 
location to be excellent for it due to many agglomeration advantages. The firm is active in developing its 
processes, but does not meet the criteria of R&D-based process innovator, mainly because it has 
conducted many improvements informally without specifically dedicated resources. 

 
Code Description of networks/main external relationships 
O9. Customers: The firm considers that it has produced the same subcontracting products for years, and 

therefore contacts with customers are mostly limited to recurrent routine transactions like negotiating 
annual contracts and deliveries. In addition, customers are met in e.g. trade fairs: 
”If there is a trade fair or something like that and a customer present, we try to get a contact then. To keep 
in touch with how the customer feels.” 
The firm’s subcontracting products are based on customers’ blueprints and country-specific product 
standards. According to the managing director, there are sometimes occasions in which the firm is involved 
in solving a single technical problem together with a customer. 
Among the firm’s customers are the ship building industry and producers of oil platforms. 
Sales nationally 86% and internationally 14%. Learning-related, yet limited co-operation takes place at 
national and international levels. 
Suppliers: The firm has only few suppliers, and these are mostly suppliers of standard components and 
materials. There are some subcontractors located nearby which are used as capacity suppliers and to 
deliver components that are beyond the firm’s existing production capacity by their specifications. One of 
these is used on a frequent basis. 
Purchases regionally 80% and nationally 20%. Learning-related co-operation takes place at the regional 
level. 
Partners: The firm participates actively in an export group of firms supplying to the ship building industry. 
This export group was established in the middle of the 1990s, initiated and financed by a regional office of 
the Ministry of Trade and Industry (now EEDC), and the group is still in operation although the public 
financial support for it has been stopped. 
Support organizations: The firm has some co-operation with support organizations related to development 
of process technology, financing, and personnel training; a) TUT, development of process technology 
(investment in a welding robot); b) EEDC, financial support for investments in process technology and 
consulting in productivity; c) TAMK, personnel training (productivity, continuous improvements). 

 Views on the spatial dimension of learning-related activities: The firm considers that it is not much 
connected with other actors in its local environment, except that there is a management consultant who is a 
kind of trusted person, and there are some subcontracting firms located nearby with which the firm has 
connections.  
The firm does not see it as a problem that its customers are located in other regions and abroad, there is 
not that much interaction and, for deliveries, transport connections are good. 



 

 351

 Main characteristics of spatial innovation behaviour 
Interaction along (vertical) production chains: Long-term transactions along vertical production chains at 
regional (suppliers), national and international (customers) levels. Also some short-term transactions with 
suppliers at the national level. 
Horizontal interaction: Export group of firms (regionally and nationally) and a long-term co-operative 
relation with a consultancy firm at the regional level, and some short-term co-operative relations (projects) 
with support organizations at the regional level. 
Assessment of dependency on location and its resources: Loosely integrated by upstream relations along 
vertical production chains, disintegrated by downstream relations, and fairly moderately integrated by 
horizontal relations with firm partners and support organizations. Not much use of potential agglomeration 
advantages of a traditional type, except some of supplier relations. 
Overall, O9 (in Tampere Region) is a small subcontracting firm within the ship building and offshore 
industries. Having very stabile products, but focusing on improvements in production technology, the firm 
has many characteristics of a supplier-dominated firm. It has mainly arms-length vertical relations, but there 
are also some important horizontal relations (consultant, export group). The firm needs innovation or 
learning-related inputs from its local environment only occasionally, yet it has managed to build some to 
source external expertise in case it needs it. 

 
 
Summarizing the outcomes 
 
In practice, every firm has some market-type relations sometimes, but here the interest is 
in observing the long-term, co-operative relationships with significance for innovation-
related knowledge exchanges. 
 
Summary table of the main spatial characteristics of innovation networks: 
 
MA Interaction along (vertical) production chains:  

MA1: long-term co-operative relations (networks) at regional and national levels. No any such interaction at 
the international level. 
MA2: long-term co-operative relations with customers at the international level and long-term co-operative 
relations with suppliers at all three levels. Long-term transactions with customers at regional and national 
levels. 
MA3: short-term co-operative relations (co-makership/projects) at regional and national levels; with some 
suppliers also at the international level. 
MA4: different types of relations at all levels, but on the regional level mostly short-term co-operative 
relations or long-term transactions with suppliers. No direct customers.  
MA5: Long-term co-operative relations (networks) with suppliers at the national and especially at the 
international level. At the regional level, supplier relations are long-term transactions. No significant direct 
customers outside the group. 
MA6: Long-term co-operative relations especially at national (suppliers) and international (customers) 
levels. There are virtually no customers at the regional level, and with domestic customers relations are 
mostly long-term transactions. With a large group of regional suppliers, relations are to great extent long-
term transactions by nature. 
MA7: Long-term co-operative relations (customers) at regional and national levels. Long-term transactions 
with suppliers at regional and national levels. 
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 MA8: Mostly short-term transactions or co-operative relationships with customers especially at the 
international level and short-term transactions with suppliers especially at national and international levels. 
At the regional level, there are no customers, but there are suppliers with which the firm has either long-
term transactions or short-term co-operative relations. 
MA9: Mostly short-term co-operative relations with customers at the national level, also at the regional 
level. Long-term transactions with suppliers, of which the most important take place at the national level. At 
the regional level, short-term co-operative relations with suppliers. The firm has also foreign customers and 
suppliers with short-term co-operative relations. 
 

MA Summarizing long-term co-operative relations (actual innovation networks): 
Networks with customers at the regional level: MA1, MA7 
Networks with customers at the national level: MA1, MA7  
Networks with customers at the international level: MA2, MA6  
Networks with suppliers at the regional level: MA1, MA2,  
Networks with suppliers at the national level:MA1, MA2, MA4, MA5, MA6  
Networks with suppliers at the international level: MA2, MA4, MA5  
(note: MA4 and MA5 with no significant direct customers outside their groups) 

 Horizontal interaction:  
MA1: Internet-based technical problem-solving in virtual communities and one partnership; co-operation 
related to training and recruiting mostly with some regional educational institutes. 
MA2: No firm partners, new but important relations with providers of technology and skilled workforce at 
regional and national levels. 
MA3: No firm partners, numerous short-term co-operative relations with providers of training and project 
support at regional and national levels. 
MA4: Numerous relations with providers of highly educated workforce and R&D at all three levels, where 
the regional level also of great importance. 
MA5: No firm partners; Numerous long-term co-operative relations with providers of R&D competences and 
specialized higher education at regional and national levels. 
MA6: Horizontal firm partners at regional and national levels; numerous long-term co-operative relations 
with providers of R&D competences and skilled workforce at regional, national and international levels. 
MA7: Loose contacts with some partner firms; One co-operative long-term relation (local), other short-term 
co-operative relations (projects) with providers of training and skilled workforce at regional and national 
levels. 
MA8: No firm partners; Some short-term co-operative relations with providers of R&D competences mainly 
at the national level. 
MA9: Some short-term co-operative relations with firm partners and numerous long-term co-operative 
relations with providers of R&D competences at all three levels. 
Summary: 
Horizontal firm partnerships at the regional level: MA1, MA6, MA9 
Horizontal firm partnerships at the national level: MA6, MA9 
Horizontal firm partnerships at the international level: MA9 
Co-operation (short- or long-term) with support organizations at the regional level: MA1, MA2, MA3, MA4, 
MA5, MA6, MA7, MA9 
Co-operation (short- or long-term) with support organizations at the national level: MA2, MA3, MA4, MA5, 
MA6, MA7, MA8, MA9 
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 Co-operation (short- or long-term) with support organizations at the international level: MA4, MA6, MA9 
Co-operation with support organizations takes place in seven cases out of nine at both regional and 
national levels, and the firms mostly have fairly versatile relations with such organizations. Co-operation 
with support organizations is related to personnel training and recruitment of new personnel in seven firms, 
and to R&D in six firms. In most of the firms, also relations with organizations such as Tekes and EEDCs 
for R&D funding are essential. 
Three firms have horizontal firm partners and six have not. One firm referred also to co-operation via virtual 
communities (user forums), which may be to some extent more common than mentioned in the interviews.  

 Assessment of regional (local) integration (innovation networks) and agglomeration advantages:  
MA1: Rooted by production chains and by support organizations, some agglomeration advantages (and 
dis-advantages) of a traditional and networked type (specialized services and labour, customers).  
MA2: Very loosely (almost dis-integrated) integrated by customer relations, moderately integrated by 
supplier relations and by support organizations, some agglomeration advantages (specialized education 
and training in the region).  
MA3: Loosely integrated by relations along production chains and by support organizations. 
MA4: Loosely or almost dis-integrated by relations along production chains but moderately integrated by 
support organizations. Some agglomeration advantages in supply of workforce and (R&D) services.  
MA5: Loosely integrated by relations along production chains but moderately integrated by support 
organizations. Potential agglomeration advantages are not much realized due to high level of specialization 
of the firm.  
MA6: Loosely integrated by relations along production chains but moderately integrated by support 
organizations. Some agglomeration advantages in supply of workforce and services. 
MA7: Moderately integrated (almost rooted) by relations along production chains (customers) and 
moderately integrated by support organizations. 
MA8: Loosely integrated by relations along production chains and almost dis-integrated by relations with 
support organizations. 
MA9: Loosely integrated by relations along production chains and moderately integrated by support 
organizations, yet these outside the sub-region. Lacking agglomeration advantages at the sub-regional 
level. 
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MI Interaction along (vertical) production chains:  
MI1: Many long-term co-operative relations with customers at all levels. Long-term co-operation with some 
suppliers at the international level. Relations with suppliers at regional and national level mostly long-term 
transactions. 
MI2: Long-term co-operative relations with customers at national and international levels, but no significant 
customer-relations within the region. Some long-term co-operative relations with suppliers also at the 
regional level, although most of the supplier relations are long-term transactions by character, taking place 
at all three levels. 
MI3: Long-term transactions with customers and suppliers at regional and national levels. 
MI4: Long-term transactions with customers and suppliers at regional and national levels. Also suppliers at 
the international level with which both short- and long-term transactions with a minor role as innovation-
related information sources. 
MI5: Long-term co-operative relation with especially one key customer located in the neighbourhood. Long-
term transactions with other customers located at regional and national levels. Long-term co-operative 
relation with especially one key supplier located abroad. Also long-term transactions with suppliers at 
regional and national levels. 
MI6: Downstream relations especially within the group, yet also short-term transactions with other 
customers, especially at the national level. Long-term transactions especially with equipment suppliers at 
regional and national levels. 
MI7: Long-term transactions with customers at all three levels, where the most important relations take 
place at national and international levels. Long-term transactions with suppliers at all three levels, where 
the most important relations take place at national and international levels. Equipment supplier(s) is 
especially important, located abroad. 
MI8: Long-term co-operative relations with the firm’s direct customers at the international level; virtually no 
domestic customers. Long-term transactions with suppliers at all three levels; explicit strategy to retain from 
close relations with suppliers to maintain secrecy. 
MI9: Long-term transactions with customers and suppliers, in the former case mostly at the national level 
(some also at regional and international levels) and in the latter case at both national and international 
levels (some at the regional level also). 
 

MI Summarizing long-term co-operative relations (actual innovation networks): 
Networks with customers at the regional level: MI1, MI5 
Networks with customers at the national level: MI1, MI2 
Networks with customers at the international level: MI1, MI2, MI8 
Networks with suppliers at the regional level: MI2 
Networks with suppliers at the national level: MI2  
Networks with suppliers at the international level: MI1, MI2, MI5 
Horizontal interaction: 
MI1: No firm partners; Some limited short-term transactions with providers of R&D mostly at the national 
level. 
MI2: No firm partners; Mostly some short-term transactions and co-operative relations with technology 
support organizations and providers of training and recruitment services at regional and national levels. 
MI3: Long-term co-operation with firm partners not related to actual innovation activities and one 
innovation-related project with a support organization, limited to the regional level. 
MI4: Long-term co-operation with firm partners at regional and national levels, and more short-term co-
operative relations with some support organizations providing e.g. R&D funding, personnel training related 
to exporting and ICT at regional and national levels. 
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 MI5: A loose partnership with technologically related domestic firms at regional and national levels. Long-
term co-operative relations with some regional support organizations providing e.g. training and 
consultancy. 
MI6: No firm partners; A number of relations with providers of training and consultancy mostly at the 
regional, but also sometimes at the national level. 
MI7: No firm partners; Mostly project-based relations with some support organizations of various kinds at 
regional and national levels. 
MI8: No actual firm partners; Very limited relations with support organizations; Long-term co-operative 
relation with one private provider of technical testing information located abroad, and some short-term co-
operative relations with educational institutes at the national level. 
MI9: Fairly close long-term co-operation with one firm partner and several support organizations at the 
regional level, related to e.g. education, training and recruiting. 
Summary: 
Horizontal firm partnerships at the regional level: MI4, MI5, MI9 
Horizontal firm partnerships at the national level: MI4, MI5  
Horizontal firm partnerships at the international level: - 
Co-operation (short- or long-term) with support organizations at the regional level: MI2, MI3, MI4, MI5, MI6, 
MI7, MI9 
Co-operation (short- or long-term) with support organizations at the national level: MI2, MI4, MI6, MI7, MI8 
Co-operation (short- or long-term) with support organizations at the international level: MI8 
Co-operation with support organizations related to a variety of activities where personnel training and 
recruiting of new personnel of importance, but also product and process development related co-operation. 
Seven out of nine firms have co-operation at the regional level. Three firms have horizontal firm 
partnerships (MI4, MI5, MI9), whereas six do not. 

 Assessment of regional (local) integration (innovation networks) and agglomeration advantages: 
MI1: Moderately integrated by relations along production chains (mainly customers) and very loosely 
integrated by relations with support organizations. Not much actual agglomeration advantages locally, 
nationally benefits from the strong chemical forest industry cluster. 
MI2: Loosely/moderately integrated by relations along production chains and loosely integrated by relations 
with support organizations. The firm is aware of some potential agglomeration advantages (specialized 
workforce, traditional agglomeration model). 
MI3: Loosely integrated by relations along production chains and loosely integrated by horizontal relations. 
There are some agglomeration advantages provided by the metal engineering cluster, yet these are 
realized directly in the firm’s innovation activities due to its self-standing strategy. 
MI4: Loosely integrated by relations along vertical production chains and moderately integrated by 
horizontal relations (especially firm partners). No significant agglomeration advantages. 
MI5: The firm acknowledges that it is deeply rooted in its location especially by its key customer relation 
(industrial complex type of agglomeration), but there are also other agglomeration advantages (specialized 
suppliers, services, and personal networks, etc.). 
MI6: Loosely integrated by relations along vertical production chains, and loosely integrated by relations 
with support organizations. No specific agglomeration advantages. 
MI7: Loosely integrated by production chains and relatively loosely integrated by relations with support 
organizations. Decreasing or almost lost agglomeration advantages acknowledged by the firm.  
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 MI8: Loosely integrated (almost dis-integrated) by relations along production chains and loosely integrated 
by relations with support organizations. The firm benefits from proximity of an industrial complex and its 
agglomeration advantages. 
MI9: Loosely integrated by relations along production chains, but moderately integrated by horizontal 
relations with partners and support organizations. The firm acknowledges the agglomeration advantages 
that it once had but that it has now mostly lost. 
 

RD Interaction along (vertical) production chains:  
RD1: Long-term co-operative relations with some customers at national and international levels (mostly 
long-term transactions at the regional level). With key suppliers, relations ranging from short- to long-term 
transactions and to long-term co-operative relations (suppliers of control devices) at all three levels. 
RD2: Mostly short-term transactions with customers at all three levels, where the closest relations are with 
customers at the national level. Both long-term transactions and co-operative relations with suppliers (at 
regional and national levels) of which the most important at the national level. 
RD3: Long-term co-operative relations with some key customers which are important in innovation 
activities. The most important of these are located at national and international levels, although there are 
also several long-term customers at the regional level. With suppliers, relations are mostly long-term 
transactions by nature and located at all three levels, although the most important are located at national 
and international levels. 
RD4: Long-term co-operative relations with customers located at national and international levels, and 
mostly long-term transaction with customers at the regional level. Only few long-term transaction-type 
relations with suppliers with a limited role in innovation activities. 
RD5: Mostly long-term transactions with customers of which the most important are located abroad 
(customers also at regional and national levels). Two long-term co-operative partners in suppliers, the other 
located in the same sub-region and the other abroad (also some national-level suppliers). 
RD6: Long-term co-operative relations with both customers and suppliers, mostly at the national level and 
with some customers also at the international level. The firm has also customers and suppliers at the 
regional level, but the relations are in this case mostly long-term transactions. 
 

RD Summarizing long-term co-operative relations (actual innovation networks): 
Networks with customers at the regional level: RD3,  
Networks with customers at the national level: RD1, RD3, RD4, RD6 
Networks with customers at the international level: RD1, RD3, RD4, RD6  
Networks with suppliers at the regional level: RD1, RD2, RD5 
Networks with suppliers at the national level: RD1, RD2, RD6 
Networks with suppliers at the international level: RD1, RD5 
Horizontal interaction: 
RD1: No firm partners; Long-term project-based co-operation especially with two providers of technological 
expertise of which the other located in the sub-region. 
RD2: Some firm partnerships mediated by a local business development company which is among the 
most important partners in innovation-related activities. Other co-operation mostly with providers of training, 
and business and technology development, mostly located outside the (sub-) region, some also abroad. 
RD3: No firm partners; Few intense long-term co-operative relations with providers of technological know-
how and funding; the most important partner located in the same sub-region. 



 

 357

 RD4: Project-based co-operation sometimes also with competitors in a programme organized by an 
industrial association; A number of short- and long-term co-operative relations with providers of 
technological knowledge and training, and funding, at regional and national levels. 
RD5: Some long-term horizontal co-operation with providers of technological knowledge and training, these 
support organizations being mostly located outside the region and abroad; also some very loose contacts 
with firms in the same sub-region, and a long-term relation with a local vocational school in education and 
recruitment. 
RD6: Horizontal R&D partners including some competitors, a number of co-operative relations with various 
types of support organizations related especially to training, mostly in the same sub-region. Technological 
research projects with a university outside the region. 
Summary: 
Horizontal firm partnerships at the regional level: RD2, RD6 
Horizontal firm partnerships at the national level: RD4, RD6 
Horizontal firm partnerships at the international level: - 
Co-operation (short- or long-term) with support organizations at the regional level: RD1, RD3, RD4, RD5, 
RD6 
Co-operation (short- or long-term) with support organizations at the national level: RD1, RD2, RD3, RD4, 
RD5, RD6 
Co-operation (short- or long-term) with support organizations at the international level: RD2, RD5  
Co-operation with support organizations to a great extent related to R&D and training, where R&D related 
co-operation take place either at the regional or national level, and sometimes also at the international 
level, and personnel training takes place especially at the regional level. Three firms have horizontal firm 
partnerships (RD2, RD4, RD6), and three do not (RD1, RD3, and practically also RD5). 

 Assessment of regional (local) integration (innovation networks) and agglomeration advantages: 
RD1: Loosely integrated by downstream vertical relations, but moderately integrated by upstream relations. 
Fairly rooted by a relation with a local university. Some agglomeration advantages of an industrial complex 
type (intermediary services, specialized know-how and subcontracting, labour). 
RD2: Loosely integrated along vertical production chains, loosely integrated by relations with horizontal 
partners and support organizations. Lack of agglomeration advantages. 
RD3: Loosely integrated along vertical production chains, but somewhat rooted by a relation with a local 
university. Agglomeration advantages of traditional model (e.g. specialized workforce and services). 
RD4: Loosely integrated along vertical production chains; moderately integrated by horizontal relations. 
Some agglomeration advantages of a traditional type (specialized workforce and services). 
RD5: Loosely integrated by downstream relations, but moderately integrated by upstream relations. 
Loosely integrated by relations with horizontal partners. Some agglomeration advantages of an industrial 
complex type (supplier relations). 
RD6: Although acknowledging to belonging to a regional ICT agglomeration, loosely integrated along 
vertical production chains. Moderately integrated by relations with support organizations. Emerging 
agglomeration advantages of a traditional type (specialized workforce, services). 
 

EXP Interaction along (vertical) production chains:  
EXP1: Long-term co-operative relations with customers located in the same sub-region or in other regions 
in Finland. Short-term transactions with suppliers mostly located nearby. 
EXP2: Mostly long-term transactions to a great extent at regional and national levels; also some 
international project deliveries of short-term co-operative relations type. 
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EXP Summarizing long-term co-operative relations (actual innovation networks): 
Networks with customers at the regional level: EXP1 
Networks with customers at the national level: EXP1 
Networks with customers at the international level: - 
Networks with suppliers at the regional level: - 
Networks with suppliers at the national level: - 
Networks with suppliers at the international level: - 

 Horizontal interaction: 
EXP1: One horizontal firm partner and few long-term co-operative relations with providers of education and 
training, and funding, mostly at the regional level.  
EXP2: Very limited horizontal co-operation.  
Summary: 
EXP1 with fairly versatile horizontal relations, mostly at the regional level, whereas EXP2 does not co-
operate much horizontally. 

 Assessment of regional (local) integration (innovation networks) and agglomeration advantages: 
EXP1: Rooted by downstream relations along production chains, but dis-integrated by upstream relations. 
Moderately integrated by relations with support organizations. Agglomeration advantages of mostly 
traditional/networked type (specialized workforce, services, customers). 
EXP2: Loosely integrated along production chains, and relations not very significant for innovation 
activities. Dis-integrated by horizontal relations. Agglomeration advantages of a traditional type (specialized 
workforce, services). 
 

O Interaction along (vertical) production chains:  
O1: Mostly long-term transactions, but increasingly an aim towards co-operative relations especially with 
some key customers and suppliers of machinery and equipment and raw materials suppliers, at all three 
spatial levels. 
O2: Mostly long-term transactions with customers at all three levels, and some long-term co-operative 
relations especially with suppliers of machinery and equipment, located at all three levels. 
O3: Short-term transactions along vertical production chains, the most important partners being located at 
national and international levels. There are also suppliers located in the same region. 
O4: Some long-term co-operative relations with customers at the national level, and some long-term 
transactions with customers at the regional level. Also some, mostly short-term transactions with customers 
abroad. Short- and long-term transactions with suppliers at all three levels, especially important are 
relations with suppliers providing machinery and equipment located abroad. 
O5: Mostly long-term transactions with key customers located at regional and national levels (recently also 
some closer co-operation to develop the firm’s process technology in a joint project). Long-term 
transactions with regional and national suppliers of which the most important are located outside the 
region. 
O6: Short-term transactions along vertical production chains at all three levels. 
O7: Long-term co-operative relations along vertical production chains at regional (customers and suppliers) 
and national (customers) levels. 
O8: Long-term co-operative relations with customers at the international level, and long-term transactions 
at regional and national levels. With suppliers, long-term transactions at regional and national levels. 
O9: Long-term transactions along vertical production chains at regional (suppliers), and national and 
international (customers) levels. Also some short-term transactions with suppliers at the national level. 
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O Summarizing long-term co-operative relations (actual innovation networks): 
Networks with customers at the regional level: O7 
Networks with customers at the national level: O4, O7 
Networks with customers at the international level: O8 
Networks with suppliers at the regional level: O2, O7 
Networks with suppliers at the national level: O2 
Networks with suppliers at the international level: O2 

 Horizontal interaction: 
O1: Horizontal co-operation between firms mediated by an industrial research association at the national 
level; Project-based short-term co-operation with several providers of e.g. training and consultancy, at 
regional and national levels. 
O2: Long-term co-operative relations with horizontal firm partners at the national level; A fairly wide network 
of mostly project-type relations with support organizations providing e.g. training and recruiting services, 
mostly located in the same region. 
O3: Horizontal firm partners located outside the region. Mostly project-based relations with providers of 
technological knowledge and funding partly located in the same region, partly in the capital city region. 
O4: No firm partnerships; Loose contacts with some providers of training and recruits. 
O5: Some infrequent co-operation with one horizontal firm partner, located nearby. 
O6: No firm partnerships; Loose, short-term co-operation with providers of practical training, 
apprenticeships and recruits, partly at the regional level. 
O7: No firm partners among potential competitors; Mostly short-term co-operative relations with providers 
of education and training at the regional level. 
O8: Loose long-term co-operative relations with firms within the same industry (yet mostly no direct 
competition) on the national level; a versatile network of relations with support organizations at both 
regional and national levels. 
O9: Export group of firms (regionally and nationally) and a long-term co-operative relation with a 
consultancy firm at the regional level, and some short-term co-operative relations (projects) with support 
organizations related to e.g. process technology development and training at the regional level. 
Summary: 
Horizontal firm partnerships at the regional level: O5, O9 
Horizontal firm partnerships at the national level: O1, O2, O3, O8, O9 
Horizontal firm partnerships at the international level: - 
Co-operation (short- or long-term) with support organizations at the regional level: O1, O2, O3, O6, O7, O8, 
O9 
Co-operation (short- or long-term) with support organizations at the national level: O1, O2, O3, O6, O8 
Co-operation (short- or long-term) with support organizations at the international level: -  
Co-operation with support organizations to a great extent related to personnel training and recruitment of 
new personnel, and consultancy in e.g. process development. A few firms with almost no horizontal 
relations (O4, O5, O6), on the other hand, few firms with fairly versatile horizontal relations (especially O2, 
O3, O8). 
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 Assessment of regional (local) integration (learning related networks) and agglomeration advantages: 
O1: Loosely integrated by relations along vertical production chains, and loosely integrated by horizontal 
relations. Some agglomeration advantages of industrial complex type (materials supply, specialized 
suppliers). 
O2: Moderately integrated by relations along vertical production chains and moderately integrated by 
relations with horizontal partners. No specific agglomeration advantages (within the sub-region). 
O3: Loosely integrated by vertical relations, and loosely integrated by horizontal relations. Some 
agglomeration advantages of a traditional type (specialized suppliers and services). 
O4: Loosely integrated by relations along vertical production chains, and very loosely integrated by 
horizontal relations. No significant agglomeration advantages. 
O5: Rooted by downstream relations along vertical production chains, but only loosely integrated by 
upstream relations. Loosely integrated by horizontal relations. Some agglomeration advantages of a 
traditional type (key customers, complementary resources of a horizontal partner). 
O6: Loosely integrated by relations along vertical production chains, and loosely integrated by horizontal 
relations. The firm acknowledges its decreasing agglomeration advantages. 
O7: Rooted by relations along vertical production chains, loosely integrated by horizontal relations. Some 
agglomeration advantages of a traditional type (key customers, specialized services in education and 
training). 
O8: Loosely integrated by downstream relations along vertical production chains, moderately integrated by 
upstream relations and horizontal relations. The firm acknowledges many agglomeration advantages of a 
traditional and networked type (key suppliers, specialized services in e.g. education and training, informal 
joint learning and information sharing). 
O9: Loosely integrated by upstream relations along vertical production chains, dis-integrated by 
downstream relations, and fairly moderately integrated by horizontal relations with firm partners and 
support organizations. Not much use of potential agglomeration advantages of traditional type, except of 
some supplier relations. 
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Table 56. (Full version) 
 
In the following table, the symbol + means an answer in which a specific matter is 
considered as positive, and the symbol # means that a matter is considered as negative for 
the firm in question. The executives’ open replies are coded to the following categories: 
 
1. proximity of key customers  
2. proximity of key suppliers  
3. proximity of a wide customer base  
4. proximity of a wide supplier base  
5. proximity of other firm partners  
6. proximity of an important university, other educational institute, or research institute  
7. proximity of other service providers  
8. local public business and innovation policies, public attitude to businesses 
9. availability of relevant workforce, possibility to recruit personnel with relevant skills 
10. regional knowledge and technology base (in general or in a certain sector) 
11. knowledge flows and inter-organizational trust  
12. accessibility (e.g. airport, motorways, railways, harbour, telecommunications 

infrastructure)  
13. competition  
14. proximity of raw materials and other production inputs  
15. cost level (e.g. rents, salary level, in general) 
16. image of a (sub-)region, its attractiveness as a place of residence  
17. general public opinion towards innovativeness 
18. something else, specified in a sub-note. 
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Table 56. Local milieu as business and innovation environment as perceived by firm executives  

Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18* 

MA1 +        #     + +    
MA2      +   + +  +   +    
MA3      #             
MA4  #  # # + # + + +         
MA5    +  +    #  +       
MA6     + +   + +       #  
MA7 +        +   +   +   # 
MA8 #                  
MA9     #    #   +   + #   
MA (38) 3 1 - 2 3 5 1 1 6 4 - 4 - 1 4 1 1 1 
MI1         +      + +   
MI2      #   #/+ +   +      
MI3   +     #     #      
MI4     #/+ #  + #       +   
MI5 +  + +  + + +  + +       + 
MI6      + +     #  +     
MI7  # #    #  #     #    # 
MI8  +          +  +     
MI9  #  #           #   # 
MI (43) 1 3 3 2 2 4 3 3 5 2 1 2 2 3 2 2 - 3 
RD1   # +  +   +/# +/#     #    
RD2  # #  #  #   #      #   
RD3                   
RD4 #       #   #     +   
RD5       #  #          
RD6     + + +  +   +      + 
RD (28) 1 1 2 1 2 2 3 2 4 3 1 1 - - 1 2 - 1 
EXP1 +     + +  +   +/# +/#  + +  + 
EXP2             #  +    
EXP (13) 1 - - - - 1 1 - 1 - - 2 3 - 2 1 - 1 
O1 +     +  # +     +     
O2         #   #    +   
O3    +   +          #  
O4 +        #          
O5   +  +       +       
O6   +  #  +      # #     
O7  +    + # +   #    +    
O8   + + + +   + +  +   +    
O9  +   +       +       
O (38) 2 2 3 2 4 3 3 2 4 1 1 4 1 2 2 1 1 - 
+ 6 3 5 5 6 12 6 4 11 7 1 10 2 4 9 5 - 3 
# 2 4 3 2 5 3 5 3 9 3 2 3 4 2 2 2 2 3 
total 8 7 8 7 11 15 11 7 20 10 3 13 6 6 11 7 2 6 
* MA7: considered that there is a high dependency in the region on the Nokia Group’s success or failure 

MI5: in general belongs to a metal industry agglomeration in Rautpohja area of Jyväskylä 
MI7, MI9 (textiles and clothing), S6 (shoe industry): a decrease in the industry in the region and in the country 
RD6: acknowledges that belonging to a regional ICT cluster brings many advantages with it 
EXP1: in the capital city region it would be more difficult to grow and gain credibility; venture-capital-led growth model 
of e.g. Espoo does not necessarily fit the local culture as such 




