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Abstract

This paper examines the geographical evolution efRmnish innovations and innovative firms. Our Igoare to
provide new information on (1) the geographicakribsition of innovations and innovative firms oviame and (2)
changes in the innovation processes and charaiteris innovations during the period 1945-98. Wittle help of the
existing databases on Finnish innovations commieechduring the period 1945-98, we are able toqusditative data
on innovations, cut down into the various categorédated to innovations and their developmentgsses.
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1. Introduction

In recent years there has been a growing intemestniovation, entrepreneurship and technologicahge, and their
impact on regional and national economic develofraad welfare. It is generally accepted that intioveis a major,
if not the most important, source of productivitypgth and that R&D is also very important in thésspect. In the new
economic geography the spatial aspect of industrcations and innovative behaviour has been takenthe agenda.
A lot of research has been devoted to studyingatfgomeration, urbanisation and localisation beésdbr the
countries and regiong(jita et al 1999; Ottaviano & Puga, 1998; Krugmb®91; Marshall, 1920 In another research
tradition the concept of accessibility has beerdiseorder to analyse the evolution of the regi@iigschman, 1958;
Myrdal, 1957. In some studies such abstract concepts as “ptiodumilieu” (Davelaar, 1991and “innovative milieu”
(Camagni, 1991 have been used to highlight the importance ofaaggration and local networks. However, when it
comes to knowing in precise detail the interconioestbetween geography, innovation and evoluticgr ¢time, we get
less clear answers.

This paper examines the geographical evolution @ffimnish innovations and innovative firms. Ourlgaae to
provide new information on (1) the geographicakribsition of innovations and innovative firms oviame and (2)
changes in the innovation processes and chardittenig innovations during the period 1945-98. Gdesng the first
objective, we analyse the distribution of innovasio(divided into four areas of industry) by apptyithe central-
periphery approachHpover, 1948 Krugman, 1991ajo study the changes in innovative activity overet Here we
closely follow the conceptual setting, which hasrbdeveloped by Daveladr991).

The point of departure in order to analyse changeke innovation processes and characteristicaraiviations,
and their effects on economic development in génisréo start from the micro-level, from individuanovations and
the firms responsible for developing and commeisiizd them. With the help of the existing databasesFinnish
innovations commercialised during the period 1985w are able to use qualitative data on innomatiout down into
the various categories related to innovations aeit tlevelopment processes. The biggest advantagar dfinovation
data is the possibility to study long-term chanigethe relationships between various charactesigifannovations and
the spatial changes in innovation processes irafdhl

The structure of this paper is as follows. Thisadtrctory section is followed by the theoreticalteet, 2, where
the most relevant theories in innovation literatare discussed and a theoretical framework is dpeel. The main
focus is directed at theories in which the spatsdect of innovation activity and the evolution otime are taken into
account. Section 3 presents the data used in tinly.sThe main findings regarding the changes initim@vation
processes and characteristics of innovations &wsepted in section 4,. The concluding sectionrdjiges key insights
from the study, as well as a recapitulation ofrtten findings.

2. Empirical and Theoretical Background

Various factors have affected the establishmemteof firms over the years. Usually, new innovativen§ have been
established in locations in which the knowledgechasd critical factors (se&row, 1962 for the survival of the firms’
activities have existed. Before the developmentthénpublic research infrastructure, the closetesslarge existing
company from the same field of industry was seeima®rtant. The availability of raw materials wdscaone of the

! Hoover used the concept "decentralisation withurigf’ (see Hoover, 1948, p. 174-176).
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factors affecting the decision making by companynaggers. However, since the public research infresire has
expanded in geographical terms, the newest tedramicascientific information has also become eaigilable to new
firms across the country.

In a regional context, R&D conducted in firms istnihe only way of enhancing innovativeness. High
innovativeness also requires a suitable environmedtinfrastructure, and co-operation within clustef firms Stern
et. al. 2000; Porter & Stern, 1999n this context, the presence of other sectoas $upport the innovativeness of one
sector is importantRorter, 1998

Urbanisation, agglomeration, localisation and othenefits accruing from external economies form ohé¢he
main channels that transform the regional balanghirwnations Fujita et. al. 1999; Ottaviano & Puga, 1998;
Krugman, 1991; Marshall, 1920The termagglomeration benefitsan be seen to comprise both urbanisation and
localisation benefits. Urbanisation benefits accftmm the presence of several actors and sectorthhénsame
geographical area. Localisation benefits refethi utility of firms owing to the presence of ottligms in the same
industrial sector as well as benefits from physpralkimity (see e.g. Boschma, 2005; Audretsh & Feld, 1996).

There is a long tradition of viewing the accessipitif regions as a matter for economic developniidivsschman,
1958; Myrdal, 195Y. Regions close to markets are better off tharsahlmcated further away from the centres.
Accessibility in terms of high-quality connectioiimfrastructure) to the centres alleviates the diisatage of a
peripheral location. Accessibility depends on theation of the geographical areas with regard ¢ontlarkets and the
state of the infrastructure. In other words, adbdity is a factor related to agglomeration, sifaege agglomerations
tend to have high accessibility due to the siztheir own marketsHuovari et. al. 2001

Human capital is regarded as a crucial factor fmnemic growth in a modern knowledge-based society.
particular, human capital is at the heart of inriveabehaviour, which is the source of technolobgipeogress.
Groundbreaking innovations, in turn, usually takacp at a higher intensity in large agglomeratitmsn at the
periphery(Kangasharju & Nijkamp, 2001; Freeman, 19%inally, agglomerations tend to have high adbdiy due
to the size of their own markets and high-qualdpmections to other agglomerations.

Firms’ innovative efforts do not proceed in isadatibut are supported by external sources of knayeddline &
Rosenberg, 1986; Dosi, 198&irms that are located close to these sourcBsenjoy relative advantages over more
distant firms and consequently tend to have a higimovative performanceBeaudry & Breschi, 2000 Significant
sources of external knowledge are local univessiied public research centres. By operating closkese sources of
knowledge, inventors and firms in a specific indystave a greater likelihood of sharing the lakestwledge.

In the Scandinavian countries, the geographicapgemtives of innovation activities have recentlgdsee popular.
Jonssonret al (2000 studied the Swedish medicine-technology sectoeyTlound that the innovative activity was
highly concentrated, as some 80 per cent of thatiore of new products and processes originated filoenfive
metropolitan and urban areas (Stockholm, Gothenbdedmd, Uppsala & Halmstad). The manufacturingt@ewas
found to be less concentrated than other indusiriésn the sector. Similar central-periphery patgeare found for the
manufacturing industry in Norway. For example, Waigd Isaksen1©98 found a clear central-periphery pattern when
measuring different Norwegian regions’ share ofmfirwith innovation costs and share of firms prodgcnew or
significantly altered products. The peripheral regidvad a substantial lower share of both. Morea&sheim and
Isaksen 1996 show that the costs associated with innovatidiirofs in the central areas are mainly made updoy(e
related to) R&D, while the same costs for firmstlie peripheral areas, on the other hand, mostlgtitate trial
production and production start-ups. This sugg#sis firms in the central areas are more concermigldl radical
innovations while firms in the peripheral regions akewed towards incremental innovations and terfd..import
and alter innovations from outsidefgheim & Isaksen, 1996, p. 3

The complexity issue in the innovation literatures laarelatively short history (see eldine, 1990; Miller et al.
1995. On the one hand, it is believed that compleigtyan important characteristic of innovations thabuld be
captured in successful innovation studies. Thisuis  the fact that complex products and systemng @lvital part in
the modern economy. On the other hand, it has hgpathesised that the complexity of an innovati®rcarrelated
with the innovation process - especially with thenpetence base of the innovation.

To date, there are no studies in which complexityiobvations is analysed in the geographical canig&xthis we
mean that, to our knowledge, the relationship betwthe geographical location of the innovative fand the level of
complexity of the innovations has not been studladgeneral, the termmomplexis used to reflect the number of
customised components, the breadth of knowledgeskitid required and the degree of new knowledg®lired in
production, as well as other critical product disiens Hobday et al. 2000Nang & Tunzelmann 20Q0In addition,
the complexity issue has been related to the isgrgasystemic nature of innovations. This means ithabvations
nowadays consist of large numbers of differentgarttechnologies, which are successfully tied ttogre From the
discussions presented above, it follows that ireotd develop complex innovations firms must insiegly rely on
external knowledge bases, and to develop closalmmiation links with knowledge providers, such esearch centres
and universities. As these institutions are typyclicated in urban agglomerations and large citves assume that
innovations originating from the central areas amere complex in their nature compared with innawai
commercialised by firms located outside the centres

On the basis of this discussion, we formulate shypotheses to be tested with the help of the Hinimeovation
data. The hypotheses are:

H1-a: During the early phase of industry, mosttu innovations originate from the central are&@ayelaar,
1991).
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H1-b: An industry produces more innovations in earphases of its life cycl&éngasharju & Nijkamp, 2001
H2-a: Radical innovations take place in the cenfigsheim & Isaksen, 1996

H3-a: Young innovative firms are located in thetces

H4-a: Firms located in the centres are developinger@mplex innovations.

H5-a: Development times of innovations are shoitethe centreslehner & Maier, 200} (faster innovation
rate).

3. The Data
3.1. The Finnish Innovation Database

The data we use in this study originates from thmiBh innovation data for the period 1945-98. Tin@ovation data
collection was based on the so-called literatusetlainnovation output (LBIO) methodPglmberget.al. 1999;
Pentikdinen et. al. 2002An advantage of this method is that it can trideeexact location where the innovation was
developed(Kleinknecht et al. 1993)According to previous results from this type tdidy, a remarkable regional
concentration of new product announcements hasdiseovered when analysing LBIO dake(dman, 1994; Brouwer
et al. 1999, while a similar concentration was not visibleR&D data Kleinknecht & Poot, 1992 Van der Pahne
(2006) also notes the strength of LBIO for spatialivation research.

The innovation data used covers some 3,100 inn&at@mmmercialised in Finland by Finnish companies
(Saarinen, 2005 An innovation has been defined as “inventiont thas been commercialised on the market by a
business firm or the equivalent” (s€@slo Manual, 1997 For each innovation, there is information on the
commercialising firm. This information includes gntexit, geographical location, turnover, numbereafiployees,
patents, and industrial classification (SIC) acamgdo the main industrial sector of the firm. Amovative firm has
been defined “as a firm, which has developed amdneercialised a new product — an innovation”.

3.2. Division of Regions

In this study we have divided Finland into threffalent classes, following the methodology usedhie study by
Kangasharju & Nijkamp 2001). The cities and municipalities have been subéitiéhto central, intermediate and
peripheraf classes on the basis of the GDP of the area. We mat only focused on the size of the central oftphe
area; instead, we have considered the surroundimgegiion (NUTS 4) as one region, which benefiteftbe presence
of one large city. This implies that we expect that&l diffusion to emerge not only according to/gibal distance to
central regions but rather according to their gbdind willingness to adopt innovations (approxiecgbere by size of a
city).

In this study we have seven central areas and sswepnunding sub-regions. The central areas arsirtkgl
Tampere, Turku, Oulu, Lahti, Jyvaskyla and Kuopio. éflithese cities are nowadays considered “growtiires”,
which means that they are growing more rapidly tienother areas in Finland and they attract petpheove in from
the peripheral areas. The cities and municipalliEenging to our seven sub-regions are basedelatbst division of
geographical areas in Finland. This division was enad2001, and was taken into use immediately. Es¢ of the
country outside the selected cities and sub-recaoadiere considered peripheries.

Altogether, if we calculate the number of inhablisatogether, the central cities with surroundinh-segions have
2.7 million people, which is more than half of thepulation of the whole of FinlaridWhen we count the inhabitants
living in our seven central cities together, thenier is 1.3 million. The future expectations for saftected areas are
that the population will continuously concentratgidg the coming decades. Worth noticing is th& tgrowth is not
caused by an increase in births; the largest panisspopulation comes from peripheries.

4. Results
4.1. Overview of the Finnish Innovation Data

In order to get some idea of the coverage of tm®vation data, some basic results are presente@dngnall the
variables collected, the year of commercialisattoprobably the best to start with because thigrmétion is available
for almost all of the innovations. It also givesrsoindication of the long-term development of thedvative pattern in
Finland, in rather general terms. The following Fegl shows the number of innovations accordingh ytear of
commercialisation. The first observation from thgufe is that the general trend in the number obwations is
increasing over time (Figure 1). The general pattgves some clear indications of the increasingll®f innovative
activities of Finnish firms, but the trend also reakentative sense since it is consistent withrdtitkcators, such as
R&D expenditures of GDP and domestic patent apjina. Next we look at the geographical distribatiof
innovations. For that purpose, we have divided vations into three different groups according te fibcation of the
commercialising firm.

% The periphery classification includes also mid-siities and towns (in Finnish terms, cities with(&iID — 80,000
inhabitants).
% Total population in Finland is 5.2 million.



Figure 1 (on the left-hand side). Number of inn@rat according to the year of commercialisation
Figure 2 (on the right-hand side). Geographical dizition of all innovations
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The main message in Figure 2 is that in centralsaiiea in large cities, the share of innovatioas decreased in 50
years from over 70 per cent to a level of 30 pert.c€onsidering the industrial structure in Finlaag well as the
relocation of heavy machinery-based industriesh® less populated areas, the detected pattern Imanwith
expectations. However, if the geographical develapnshould follow the theory of new and maturinglustries
(Hoover, 1948), the emergence of the electronidastry in the late 1970s, followed by the ICT bodmth known as
really innovative industries, should be noticedrirthe Figure. In order to get the pattern of nedustries out of the
Figure, the development of these particular sedtassto be studied.

Considering the intermediate areas, their shaedl @finovations began to increase in the early $9€6ntinuing to
take over shares during the next decades. Herenajw explanatory factor has been the developmoktite cities of
Espoo and Vantahln particular, Espoo’s location close to Helsinks well as the moving of Helsinki Technical
University from Helsinki to Espoo in the middle dfet2d" century and the presence of Nokia's R&D departsent
(from the 1970s), have influenced the pattern guFe 2.

In peripheral areas, the long-term (ten years)ageshas been a slight increase since the begiohihg period. In
the early 1950s the share passed the 30 per caht éd since then it has varied between 30 anpged@ent. Worth
noticing is that during the 1980s and 1990s thdpheral areas have been more innovative than thé&ateand
intermediate areas, as measured by the share oheanalised innovations.

In order to get some indication of the distributexross different industrial sectors, we divide wiele industry
into four different categories. The first categaycalled traditional industries, which includesrmizes like wood and
paper products, metal, textiles, foodstuffs, vehiahd chemical industries (ISIC 11-28). The maglyiriedustry
consists of manufacturing of machines and machife8{C 29). The electronics and electrical indstrinclude
manufacture of electrical and optical equipment&l30-33). In the case of the software industrigd@mmunication
services (ISIC 64), and computer software and ses\{ISIC 72) form the base for this sector.

By having hypothesitlla as guidance, the expected pattern should be thstt @héhe innovations originate from
the central areas during the early phase of thestngl We examine four groups of industries byngkaccount of the
developments in both time and space. Table 1 shbesgéographical distribution of innovations acressious
industries over time.

* Espoo and Vantaa are large Finnish cities andthegeith Helsinki and some small municipalitiesake up the
Helsinki metropolitan area.
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Table 1. Geographical distribution of innovationgass various industries

Traditional industries M achinery industries

Central Intermed. Periphery Central Intermed. Periphery
1945-54 63 % 5 % 32 % 1945-54 67 % 7% 26 %
1955-64 45 % 15 % 40 % 1955-64 61 % 6 % 33 %
1965-74 50 % 13 % 37 % 1965-74 53 % 11% 36 %
1975-84 40 % 20 % 40 % 1975-84 39 % 17 % 44 %
1985-94 31 % 23 % 46 % 1985-94 36 % 25 % 39 %
1995- 26 % 23 % 52 % 1995- 34 % 18 % 49 %

Electornics & Electrical ICT industries

Central Intermed. Periphery Central Intermed. Periphery
1945-54 91 % 7% 2% 1945-54
1955-64 78 % 10 % 12 % 1955-64
1965-74 54 % 30 % 17 % 1965-74 33 % 67 % 0%
1975-84 50 % 30 % 20 % 1975-84 41 % 35 % 24 %
1985-94 30 % 38 % 33 % 1985-94 30 % 42 % 27 %
1995- 27 % 49 % 24 % 1995- 37 % 38 % 24 %

The most interesting result from the Table is thatghare of innovations in the central areas hasceslj irrespective
of the sector concerned. This means that our hypisthda is valid. In the traditional and machinery indiedrthe
change has been from the central areas direcetpehipheries, whereas in the electronics & eleatiindustries the
intermediate areas have advanced greatly. Consgiéhie software industry, the central and interaedareas are
competing for the top position.

Although our first hypothesis turned out to be eotr the second hypothediflb, is a little bit trickier. According
to H1b, an industry produces more innovations in theieaphases of its life cycle. As has been seengnrE 1, the
number of innovations in our database is increasorginuously. This is also the case in our foulustrial sectors. A
general observation from Table 1 is that in theiti@thl, machinery and electrical & electronics uistties the number
of innovations originating from the central areas Imore or less been at a constant level (with samer variations)
over the studied period. In the traditional and Inireery industries the biggest increase in the nurobsnovations has
been experienced by the peripheral areas, whenethe ielectrical & electronics industry the intetdiage areas have
advanced the most. In the software sector the drarers behind the increase in innovations haven ltkee central and
intermediate areas.

4.2. Characteristics of Innovations

In this section we are systematically going through hypothesis related to the static state of vations and
innovation processes. Due to the limitations armbiimpleteness of the data, the results presenteddrerbased on
different numbers of innovations. For instance,sidering Tables 3 and 5, the innovation data froengtbriod 1985-98
is based on the survey results, not on the wholeksDespite these difficulties with the data, thsults presented here
might give some new insights into the geographibalracteristics of innovations and changes in iatioa processes.
We begin with radical innovations in the statidestand construct the following Table.

Table 2. Distribution of radical innovations accangd to geographical location (n=2317)

Central Intermediate  Periphery

Traditional industry 33,0 % 25,6 % 41,5 %
Machinery industry 41,8 % 17,6 % 40,6 %
Electrical & electronics 49,0 % 29,0 % 219%
Software industry 43,1 % 33,8 % 23,1 %
Total average 44,9 % 19,5 % 34,3 %

Table 2 shows the distribution of radical innovasiceicross the geographical location. In order tordmbcal, an
innovation has to fill two requirements: firsthias to be totally new to the commercialising firndasecond, it has to
be new to the world markets. This type of clasdiiicahas also been implemented from the OECD’s d&fin in
which the distinction was made between firm-onlyamations and world-wide innovations. It is alsmmpatible with
the evolutionary theories, which stress the compdex of interactions between innovation and the adyin
competencies of the firm. Only radical innovati@re included in the Table. In this section our asntoi study how
well the hypothesi#i2a fits with the Finnish innovation data. Accordirggthe hypothesis, radical innovations should
take place in the centres. If we only look at th&ltaverage numbers, the hypothesis seems tolice as almost 45
per cent of all radical innovations are commers&li by firms located in central areas. Even at ¢lotogal level, the
hypothesis works well, the traditional industryrggthe only exception.
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Table 3. Distribution of young firms (0-9 yearsfanding to their geographical location (n=3107)

Central Intermediate Periphery
Traditional industry 32,8 % 19,1 % 48,1 %
Machinery industry 39,0 % 19,8 % 41,2 %
Electronics & electrical 41,1 % 31,0 % 27,9 %
Software industry 42,0 % 29,6 % 28,4 %
Total average 37,4 % 23,2 % 39,4 %

The distribution of young firms across the geogreghareas is presented in Table 3. The hypothé¢3@swas that
young innovative firms are located in the centiésve look at the average numbers for the wholendistry, the
central areas are not achieving the highest shardact, the largest share of young innovativenfiris located in the
peripheries. This is a quite interesting resultha sense that it is against the theories on aggktion benefits, in
which the local factors should encourage the intiegaess of the region and the easy entry of yonngvative firms.
In addition, the low share of young firms locatédhee intermediate areas is remarkable. In rapidbwing cities like
Espoo and Vantaa (both located around Helsinkijyelsas growing municipalities close to Turku, Tamgpand Oulu,
the continuous construction of science parks argihbas incubators should have some impact on Taltter8latively
new industries, such as electrical & electronics #re software industry, the share of young inneedirms is higher
than the traditional and machinery industries. Heavethey are alarmingly close to the shares op#@heries.

When continuing at the industrial sector level,r¢hare some sector-specific patterns to be noticedectors
where the evolution has jumped directly from theuimation to the stagnation phase, most of the yaummyative firms
are located in the peripheral areas. However, enrtachinery industry the difference between thereeand the
periphery is not so big. In this particular sec®8,per cent of young firms are located in the dratreas, compared
with 41 per cent in the peripheries. In the tradiéil industries the distinction between central padpheral areas is
more notable. These results might indicate thatdastry reaches the phase of stagnation, prodecsnie more
specialised niche-type goods with high additiorsedlie, which have only a limited group of custom@itse production
facilities are relatively small and the amount cdguced goods is modest.

In electronics & electrical, as well as in the safte industry, the pattern is slightly differenhéeTllargest share of
innovations originates from the young firms locatedhe central areas. In addition, the intermediteas are also
ahead of the peripheries. These results have sonilargies with the patterns detected in Tableridustrial sectors in
which innovations originating from the central antermediate areas seem to behave differentlydtmeein which the
central and peripheral areas are the main soufdeaavations. Table 4 is presented in order totsme the complexity
of innovations varies between different geograghaceas.

Table 4. Distribution of high-complexity innovatsoaccording to geographical location (n=3068)

Central Intermediate Periphery
Traditional industry 43,5 % 26,9 % 29,0 %
Machinery industry 48,9 % 14,5 % 36,0 %
Electrical & electronics 48,0 % 20,0 % 18,7 %
Software industry 37,1 % 35,3 % 27,6 %
Others 16,7 % 50,0 % 16,7 %
Total average 44,8 % 19,4 % 34,2%

In hypothesidH4a, which was developed in order to tackle the isfusmplexity, we assumed that firms located in the
centres are developing more complex innovations fimms located in the intermediates and periplserfelook at the
Figure supports our hypothesis. In total, 45 pert ad high-complexity innovations are commerciadisey firms
located in central areas. In the traditional, maehi and electrical & electronics industries th#edence between
central and other areas is quite significant. Havein the software sector the intermediate areasoiowing closely
behind. This pattern in the software industry migatexplained by the nature of the industry itsBlife duties can be
performed wherever the computers are available. tbuke rapid growth in mobile solutions, the gequny is losing

its importance in this particular industry. In atitth, emergence of a new sector has provided aarappty to broaden
the industrial base in the regidn.

® Municipalities also intentionally attract new sadirms through establishing technology parks, etc
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Table 5. Average development times of innovatioraiious industrial sectors across geographicaktion (n=913)

Central Intermediate Periphery

Traditional industry 3,6 4,9 3,3
Machinery industry 3,1 4.1 3,2
Electrical & electronic 4,0 4,1 2,9

Software industry 2,7 3,8 2,9
Others 6,0 6,6 45
Total average 3,5 4.4 3,2

As can be seen in Table 5, there are some greadtieas in the development times of innovations s€ro
geographical location. Overall, the longest develdept times are experienced in the intermediatesarghere the
average of all innovations is 4.4 years. This madt one year more than in the centres and oveaalgnger than in
the peripheries. Irrespective of the industriat@edhe longest development times take place enntermediate areas.
One explanation for this type of pattern might bat tfirms located in the intermediate areas dohaee such a close
collaboration with research centres and univessiteeDavelaar, 199las companies located in the central areas. This
means that in order to be at the leading edge eéncthmpetition, innovative firms have to devote mome and
resources to their in-house R&D activities. Thia me-consuming manoeuvre with an uncertain outcom

Next, we focus on the short development times.elms of total average, the peripheries have thetedto
development times. At the sectoral level, develapntienes are shortest in the traditional and eleat& electronics
industries. In addition, the development timesexeal® across the different sectors. As our hypothki§ia was that
development times of innovations are shorter incerdres, where the renewal rate is fastest, tdtsawve get from the
Finnish innovation data do not completely supploig hypothesis. Only in the machinery and softviageistries do the
development times go slightly under the periphamnbers. To get some reasonable answers for thesksreve take
the time aspect into account and try to identifjnespace-time patterns of the innovative activitiionish firms.

5. Conclusions

As the results indicate, the period we have stubasiwitnessed some major changes. Considerinfiyshgoal of the

study, the Finnish innovation data gives strongpsupto the central-periphery model. Innovationattare based on
new and emerging technologies are commercialisefitring located at the core of the province. As tigoes by, new
innovative companies are established in the intdiabe and peripheral parts of the sub-region. Aessalt, the number
of commercialised innovations becomes more eveidyributed between the geographical areas. Later thoa,

peripheries take over the development and productionatured technologies and a wave of innovatimsed on new
emerging technologies are commercialised by firotated at the core of the sub-region. In orderabaggeneral
picture of the changes in the innovation processgscharacteristics of innovations in a space-t@ext, we have
put our hypothesis together in Table 6.

Table 6. Concluding table

Traditional Machinery Electrical & Software Industry
industry industry  Electronics  industry total

H1-a: During the early phase of the industry,

most of the innovations originate from central area + + + -) +
H1-b: An industry produces more innovations

in earlier phases of its life cycle. -

H2-a: Radical innovations take place in centres. - + + + +

H3-a: Young innovative firms are located in

the centres. - - + + ?
H4-a: Firms located in centres are

developing more complex innovations. + + + + +
H5-a: Development times of innovations

shorter in centres. - + - +

As Table 6 shows, our findings with the Finnish inaition data do not completely support our hypothesithe current

findings in the literature. However, as the literaton innovation processes in a space-time costshs to be rather
non-existent at the moment, we are not willing takenany precipitate conclusions based on our fgeimstead, what
we can do is re-formulate our hypothesis, re-canside accuracy of Davelaar’s theoretical modehwiir data, and

write the second version of this paper.

®if we do not take "Others” into account.
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