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1. INTERNATIONAL DIVISION OF LABOUR AND THE TERRITORIAL

COMMUNITY

(1

Since about the middle of the 1970's the changing interna-
tional division of labour, due to a number of causes (StShr
1984/a) , has had an increasing impact upon local and regio-
nal communities. In broader terms this issue has been ana-

lvzed 1n a recent Symposium co-organized by the present

author and UNIDO (UNIDO 1985).

This paper will deal with the more specific question of how
regional policy and/or regional action can put local and
regional communities into a better position to cope with the
impact of changes in the international division of labour.
Regional policy, in this context refers mainly to central
(State etc.) policy measures "from above" (Stshr and Taylor
1981), while regional action refers mainly to regional mobi-

lization “from below".

Changes in the international division of labour have re-

D

cently taken place with accelerated speed and have increa-
singly put local communities into a state of instability.
There have been numerous examples which show, however, that
such external instability can also promote spurts of creati-
vity in local communities, particularly if it is combined
with the existence of certain local factors such as local

competence and synerqgy (Andersson 1985). This point shall be

taken up more concretely further below in sections 6 and 7.

Regional policy, under these changing external circumstan-—



ces, has been forced to also become more inventive, and
lnstead of mainly central (State, etc.) supported measures
(usually focussing on instruments such as regional capital
incentives, infrastructure investment, interregional income
transfers and the promoticn of interregional factor mobili-
ty) has experimented with new measures geared towards the
promotion of regional innovation and the integrated mobili-
zation of endogenous regional resources (Stdhr 1984/a). In
many cases successtul action to improve the international
competitiveness of regional communities also started at the
regional level, and we shall analyse some relevant test
cases in the last section of this paper. There we shall also
deal with a new national policy to stimulate regional re-
source mobilization and innovation, the Japanese Technopolis

policy (Stdhr 1985).

2. THE ROLE OF INNOVATIONS IN THE SPATIAL DIVISION OF LABCUR

Most theories dealing with the development of local econo-
mies in the sgpatial division of labour so far have been
based on explanations via discrete economic factors, usually
the least mobile ones. Traditional location theory based
explanations on the availability/relative cost, of raw mate-
rials (so-called 'Ricardo goods'), of labour (so-called
'Heckscher-0Ohlin goods'), of markets (so~-called 'L&sch
goods') or of agglomerations (so-called ‘von Thiinen goods',
cf. Giersch 1979). All these explanations were geared to-
wards the reguirements of traditional manufacturing in-
dustries {today often epitomized by the term "smokestack

industries"), major inputs of which were raw-materials,



labour and capital, and which in their productivity relied
mainly on scale and agglomeration economies. Technological
or information inputs were hardly explicitly introduced.

Similarly, the theory of international trade based on the
Heckscher~-0Ohlin paradiam assumed that under conditions of
tree trade each country (region) "will export and specialize
in the goods embodying their relatively more abundant fac-
tors" (Tyson & Zysman 1983, p.25). Highly developed coun-
tries/regions would therefore be expected to specialize in
the export of capital intensive goods, while less developed
countries/regions would specialize in the export of labour
intensive goods. Leontief (1953) however showed that this is
not the case in realitv, rather the inverse (Andersson and
Johansson 1984): Economies with abundant capital, often
export labour intensive goods and services, while economies
with abundant labour frequently export capital intensive
goods. This "inversion" has been explained by the fact that
international trade theory assumes equal access +to the same
production technology (Tyson and Zysman 1983, p.24), an
assumption which in reality does not hold (Stdhr, 1984/b).
This would mean that differences in technological inputs
seem to be a major determinant in the spatial division of

labour.

Andersson (1985) e.g. has shown on the basis of Swedish data
that interregional comparative advantage is closely related
to the relative magnitude of R+D expenditure by firms in
each region. If this 1is so, then an important question is
what determines the spatial distribution of R+D expendi-
tures, or - 1n further consequence - what determines the

spatial distribution of high technology industries and of



entrepreneurial innovation stemming from R+D investment.

3. ON THE DEFINITION OF TECHNOLOGICAL INNOVATION AND HIGH-
TECH INDUSTRY

A definition of technology useful for our present purpose 1is

"a formal and systemic entity of knowledge and skills in

order to realize and control complex production techni-

ques/processes" (de Smidt 1981). Innovation, furthermore,

can be defined as the first commercial utilization of new

o .

ic-tachnical xnowledge within one enterprise (Ecxkert
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scienti
1985, p.4). Following this, we can define technological
innovation as the (first) commercial utilization of a formal
and systemic entitv of knowledge and skills within an enter-
prise to realize and control complex production techni-
ques/processes.

This definition can refer to the introduction of new pro-
ducts (product innovation) and of new production processes
(process innovation).

High-technology industries, on the other hand, have been
defined as firms with a (1) above average ratio of R+D
expenditure to net sales, (2) above average percentage of
the labour force engaged in engineering, scientific, profes-
sional, and technical work, and (3) rapid growth in terms of
employment and output (Swyngedouw and Archer, 1985). These
are useful operational variables for firms or industries
which are in a good position to apply innovation in their
corporate strategies to attaln competetive advantage over

rivals (Malecki 1982).

As for their spatial distribution, high-tech industries and

R+D activities would appear much more mobile and footloose



than the more traditional industries of the above mentioned
Ricardo, L&sch, v.Thinen, etc. types. "Traditional location
factors are ¢of limited importance (for high-tech industries)
~ .. these firms are considered footloose with respect to
markets, sources of raw materlials and transport” {(Premus

1982).

4., RECENT LOCATIONAL ANALYSES OF HIGH-TECH INDUSTRIES AND
R+D ACTIVITIES: THE MONO~-CAUSAL TRAP ?
Locational analysis of the distribution of high-tech in-
dustries and R+D activities has - very much like for tradi-
tional industries as mentioned above - so far mainly regar-
ded the importance of discrete factors in an mono-causal
approach. Discrete factors such as the availability of uni-
versities, of public research institutes, of a highly skil-
led labour force, of urban facilities, an agreeable environ-
ment, transport facilities etc.- have been analyzed regar-
ding their spatial correlation with the emergence or
sustainability o©f high-tech 1industries and entrepreneurial

innovation.

These analyses typically were either done with a macro-
approach, generally correlating the spatial distribution of
individual factors with that of high-tech industries, or

with a micro-~approach, usually via firm surveys.

The results of these analyses have been rather ambiguous as
we shall show by a number of examples. We shall then pose

the argument that this ambiguity is mainly due to the iso-



lated analysis and assumption of additivity of universally
discrete factors while in reality innovation generally seems
to be created by the mutual - and occasionally quite unique
- lnteraction (synergy) of various of these and other fac-
tors within rather different local or regional environ-

ments.

5. EXAMPLES OF RECENT ANALYSES OF LOCATION FACTORS OF HIGH-

TECH INDUSTRY OR R+D ACTIVITIES

The major factors studied in the analyses gquoted, by way of

example were (see also Fig.l):

- Universities (esp. science/technology departments) and

Public Research Institutes

Many high- technology parks are located close to uni-
versities (in the USA: Silicon Valley close to the
universities at San Francisco, the Route 128 Technolo-
gical Complex close to the universities at Boston and
Cambridge, North Carolina's Research Triangle Park
close to 3 universities; in France the zone of research
and new industries in Southern Paris close to the
universities of Orsay and the Ecole Polytechnique (Ay-
dalot 1985), in Britain the Science Park of Cambridge
close to 1ts university. The main factor for this
proximity seems to be the avallability of highly quali-
fied manpower and its incubator function for new enter-
prises (Keeble and Kelly 1985). - Similarly the near-
ness to research centers has been considered an impor-
tant location factor for high-tech industries (Thwaites

1982, Levy 1983, Premus 1982).
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Yet, micro-analyses have shown that enterprises in many
of these high-tech parks make no more use of research
facilities 1in nearby universities than over long
distance ({Molle 1983, Aydalot 1985).- "Knowledge Cen-
ters"” as a combination of universities, research cen-
ters and other scientific infrastructure have been
analyzed regarding their importance as a location fac-
tor for high-tech industries in the Netherlands (Mouwen
and Nijkamp 1985) and they found no significant corre-
lation between them; from this the authors derived the
conclusion that the establishment of "knowledge cen-
ters" would have no significant influence on the loca-
tion of high-tech industries. At first sight all these
results appear contradictory and the role of knowledge
creating institutions rather ambivalent in this con~

text.

The following three factors seem to play a less ambiguous
role but they are closely 1lnterrelated among each other, as

we shall show later.

- A highly skilled labour force 1is uniformly considered

a key location factor for high-tech industry (Levy
1983). Hicks (1985) found e.g. in studies on high-tech
industries in the Dallas-Fort Worth region, Texas, that
"the key location factor influencing the siting of
business in the Computer and Data Processing Services
industry involve the accessibility of business esta-
blishments and actual or potential labour pools to one

another” (p.1ii).

- An "agreeable" environment (natural/built) and access




to cultural, educational and {(other) urban amenities

has also generally been found to be an important loca-
tional factor. The reason is that with increasing qua-
lification of perscnnel, particularly otherwise "foot-
loose” firms are obliged to follow the residential
preferences of their staff, oriented to a great extent
towards these factors (Aydalot 1985%5). In this way, the
residential preferences of technical personnel have
been an important location factor for R+D (Qakev 1981,
Malecki 1984). Equally, the residentlial environment
appears as a major locational motive for new technology

firms (Brotchie et al. 1985; cit.Giaoutzi, 1989).

A diversified urban base combining administrative,

commercial and cultural functions with industrial acti-
vities - usually cities pre-dating the industrial revo-
lution - were found by Aydalot (1985%5) to have a grea-
ter innovative capaclity in France than cities which
emerged only with the industrial revolution and which
are usually dominated by only a few sectors and few
large enterprise. They usually had few potential entre-

preneurs. - A high percentage of small/medium size

firms and a large number of entrepreneurs already

exlisting in this context appeared as a favourable cli-
mate for the creation of new enterprises. It seems as
if enterprises were created by enterprises, or more
precisely by children of entrepreneurs {Aydalot 1985).
So in France the number of new enterprises correlates
highly with the number of already existing enterprises,
Aydalot (1985) formulates it this way (my translation):

"Each enterprise carries with it a certain capacity of



initiative, expressed by a capacity to decide locally,
to control the environment, it constitutes a kind of

nursery for new enterprises". (p.3).

- The avallabillitv of consulting and information services

has been found to be an important factor for entrepre-
neurial innovation 1n most analyses (cf. e.g. the com-
prehensive study made for the FRG by Ewers, Wettmann et

al. 19380).

A

~ The availability of venture capital is also usually

considered an important factor for technological inno-
vation although opinions diverge as to whether the
existence of local loan or venture capital institutions
actually 1s a crucial factor as compared to its natio-
nal availability (Ewers & Wettmann 1980). More recent
studies found little importance of (Bouman, Thuils &
Verhoef 1985), or even no correlation (Mouwen and Nij-
kamp 1985} between the local availability of venture
capital and the emergence of high-tech industries.

- Access to airport, rapid surface connection & telecom-—

munication networks are a further factor considered

important for the establishment ¢f high-technology
industries as e.g. studies for the Japanese Technopolis

policy have shown (S5tdhr 1985).

The ambigulity of the results referred to above is shown by
the fact that only a few of these - logically fully plausi-
ble - factors seem to have a higher coincidence with actual
innovation.

Particularly, the three factors mentiocned in the middle

10



group appear to be in mutual circular causation and repre-
sent residential rather than entrepreneurial location fac-
tors: the regional availability of a highly skilled labour
force, an agreeable environment, cultural, educational and
other urban amenlties. This would indicate a close rela-
tionship between residential quality and entrepreneurial
innovation. In this case jobs actually seem to follow people
{at least as regards the preferences of highly qualified
personnel). Such interaction between different local factors
- which will be dealt with as synergy later on - appears to
be an important prereguisite for high-tech industries and
entrepreneurial innovation, rather than just their indivi-

dual presence.

The third group of factors mentioned (diversified urban base
with many enterprises existing, good access to rapid trans-
port and communication hetworks) would seem to indicate that
it were mainly the older urban centers and the main trans-

port and communication axes which fostered innovation.

As we shall show in the last part of this paper, areas
outside of these regions have however also bheen able to
innovate, and 1t seems that an important condition for this
has been precisely the interaction (synergy) of important
local factors - rather than just the pure existence of
(possibly isolated) single factors, as the analyses quoted

above implicitly assumed.

The remaining factors analyzed in recent studiss showed even
more ambiguous results, although these factors normally seem

most closely related to entrepreneurial innovations and

11



often have been considered as key instruments for their
promotion: the location of (especially science and technolo-
gy oriented) universities, research institutions and "know-
ledge centers"”, the regional availability of consulting and
information services, as well as of venture capital banks.
These factors 1in most of the studies gquoted individually
appearaed to have a rather weak relation to the spatial
distribution of high-tech 1ndustries and to entrepreneurial
innovation. Mouwen & Nijkamp (1985) conclude from a related
study on the Netherlands, for instance, that a policy of
strengthening knowledge centers 1s not likely to have a
substantial impact on the regional innovation potential

{(p.21).

Two explanations may be relevent for the ambiguity of these
results: one - which has been mainly given in these studies
~ that the services analysed are not sensitive to distance
and can therefore also be utilized over regicnal or even
national borders (which is in fact done particularly by
transnational firms). Second, that not by the pure existence
of these factors but only by their close functiocnal interac-
tion among each other will innovation emerge. In the latter
case the explanation for the lack of entrepreneurial innova-
tion in the wvicinity of such services is not that their
location or distance 1s irrelevant, but rather that their
innovative effect 1s hampered by a lack of local/regional

interaction.

A very simple and frequently found negative example are the

many universities which (at least in European countries)

12



have very little local innovative effects. Reasons are
diverse: their staff may have what has been called an "ivory
tower" attitude towards their environment, and/or theilr
contacts may be mainly along disciplinary lines in an inter-
national context, and/cr the local community may not be able
to use their products. Relevant contrasting situations may
fregquently be found in neighbouring universities such as in
Northern Italy (an area about which another more detailled
case study will be given in the last section of this paper)
1s the old town of Pavlia whose university 1s described as
"representative superstructure without direct influence on

{local) enterpreneurship which in view of its traditional

small firm structure has no demand for academics”" (NZZ,
1985), quite distinct e.g. from universities in close-by
Milano.

6. REGIONAL SYNERGY AS A MORE POWERFUL EXPLANATION OF

INNOVATION ?

In explaning growth within local/regional economies, an
important step was taken from industrial location theory
(basically concerned with the relevance of individual fac-
tors for specific sectors) to growth pole theory (Perroux
1955) and its spatial extension growth centre theocory (Boude-
ville 1966) which explicitly introduced inter-industry rela-
tions into the explanation of local growth. Not only the
sectoral composition of a local economy was considered 1im-
portant but the functional interrelations between sectors,

particularly between "leading” and other sectors.

In explaining local/regional innovation, similarly, the

unrelated setting side~-by-side of single determinants of

13



innovation obscures rather than clarifies spatial causality
as Ewers & Wettmann (1980, p.26) state and they therefore
demand a network approach. In their empirical analyses they
identified four main bottleneck areas impeding/promoting
innovations (p.97): human capital, financing, information on
markets and technology, and organizational and management
potential (cf. Fig.2). We now contend that not only the
availability of all these factors, but their regional inter-

action is essential for sustained regiconal innovation.

For the innovative capacity of regions as decisive, BEwers &
Wettmann (1980) consider less the pure production operations
but rather activities linked to them such as information
gathering and processing, planning and decision-making,
technical development, marketing, product design, financing

etc. (p.26).

In the recently emerging spatial functional specialization -
reinforced considerably by multi~locational firms - these
functions have increasingly become locaticnally seperated
from each other and from pure production operations. For the
FRG e.g. Bade (1985) has shown that while in peripheral
areas the percentage of unskilled production workers is more
than 1/3 higher than their national average, in the agglo-
meration cores the percentage of university graduates wor-
king in R+D 1s almest 70 % higher, that of technical and
administrative services about 30 % higher than their respec-
tive national averages. According to Bade's analysis there
exists an almost constant gradient from agglomerations to

peripheries in this functional specialization. This gradient

14



Fig. 2:
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has furthermore had an increasing tendency between 1976 and
1983, particularly with regard to pure production functions
(increasing bilas towards peripheral areas) and with regard
to R+D and consulting, EDP and marketing services (increa-
sing bias towards agglomeration cores), whereas other tech-
nical and administrative services had their highest increase

in the rings of agglomerations (Bade 1985, Table A.l).

Research by Gibbs and Thwaites (1985) shows for Britain that
new products developed 1n research units or plants in core
areas usually were not transferred to outlying regions and
that "most innovations are put into production at the loca-

tion where they were originally developed" (p. 15).

This 1increasing functional specialization of regions (cut-
ting across and going beyond the traditional sectoral spe-
cialization) has deprived many regidns, particularly the
peripheral ones and the old industrial areas, of most of
their key functions for innovation.

Andersscn (1985) in his paper on "Creativity and Regional
Development"” considers three prerequisites for creativity:
competence, structural instability and synergism. The first
two need little further explanation. The last one, syner-
gism, 1is of special interest in this context, as it refers
to the interaction of different (regional) factors. The
concept of synergism 1s taken from chemistry and pharmaceu-
tics where 1t denotes that the "effect obtained from the
combined action of two distinct chemical substances is grea-
ter than that obtained from thelr independent action added
together (Encyclopaedia Britannica, Micropaedia, 15th Ed.,

Vol. IX, p.740).
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In regional development this concept would denote that not
only the presence of specific agents/institutions within a
regicn but theilr mutual interaction is a prerequisite for
optimizing regional creativity and innovation under condi-
tions of structural instability. Friedmann (1972) has alrea-
dy earlier related the likelihood of local innovation to the
intensity of interaction and information exchange. I have in
another context called this "integrated regional develop-
ment" (Stohr 19%81/a). Andersson (1985) chooses Vienna in the
period 1890 to 1930 as an example for the importance of
competence, synergism and structural instability for a pro-
cess of creativity (pp. 20 ££.).

In a historical perspective, Colombo and Lanzavecchia
(1985) showed that the location of advances in industrial
technology has in the past depended not so much on where
inventions were made but rather where a "scientific appara-

"

tus” existed, 1.e. where adequate relationships between
science, industry, information, education and the State

existed (p.3).

As a negative example in this connexion they analyze the
lack of industrial innovation in England during the latter
part of the 19th century where such an apparatus was
missing. A contemporary positive example no doubt has been
Japan 1n recent decades, where these interrelations were

particularly close (cf. also section 7. below).
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7. THREE EXAMPLES OF TERRITORIAL INNOVATION COMPLEXES IN

PERIPHERAL AREAS

In this section we shall briefly analyze three examples of
regions which in recent decades have shown relatively high
rates of technological and institutional innovation. We have
by intention chosen non-metropolitan areas, within their
national context even peripheral areas, to disavow the fre-
quent assertion that innovation can only emerge in major
metropolitan centres. In all these cases local and regional
initiatives triggered this innovation in what I have else-
where (Stdhr and Taylor 1981) called "development from
below". All of these initiatives have had a major regional
impact and only in the last case {(the Japanese Technopolis
policy) has this local 1initiative been complemented by
systematic promotion also on the part of the national

government.

The threeAexamples chosen furthermore have different types
of social systems: the first one has a cooperative struc-
ture, the second one is essentially based on private enter-
prise (mainly small/medium sized firms), while the last one
is of a mixed "third sector” type (combining local govern-
ment, local university and private enterprise). This was
done to show that territorial innovation does not depend on

any one specific social system.

We shall be mainly analyzing the regional synergetic struc-
tures underlying these 1nnovation processes. In the follo-
wing Figs. 3-5 I have therefore attemnpted to show important

patters of interaction within each regional system and the

18



important interactions with outside. Emphasis is thereby
placed on functicnal and institutional interaction rather
than on the usually depicted (physically or financially
defined) input-output flows of commodities and production

factors.

Analyses with similar objectives have recently been made
also for rural areas in developing countries where these
synergetic structures have been called "endogenous local

receiving mechanisms" (O'uchi and Uphoff, 1985).

Territorial Innovation Complex I: a Cooperative Model

Chosen was the Mondragon Cooperative Group in the Basgue
Country, Spain, which has been widely analyzed and documen-
ted (Thomas & Logan 1982, Stdhr 1984/a) and personally
visited by this author.

The Mondragon Ccoperative Group comprises about 160 coopera-
tive enterprises geographically dispersed and in a wide
variety of manufacturing sectors (ranging from metal working
and capital goods, to intermediate products and durable
consumer goods), industrial services, training and educa-
tion, housing, agricultural processing, community services
and a consumer cooperative. It is spatially decentralized in
a great number of medium and small sized towns and villages
South of the major old industrial centres of the Basque
Country which focus upon Bilbao and have traditionally been

dominated by heavy steel industry and shipbuilding.

While this traditional Basque industry has been in severe
crisis for several decades now, and particularly for the
past few years has been loosing jobs and closing down

plants, the Mondragon Cooperative Federation (the beginning
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of which goes back to the 1940's}, has even during the past
few years of most severe international structural adjustment
been able to increase the number of its plants and stabi-
lize, in part even increase, the number of workers. This has
to a considerable extent taken place with sophisticated
technology including process electronics, computer aided
design and robot development. But advanced technology has
also been developed in more traditional sectors such as
household electrics 1in which the Mondragon Cooperative
plants are amongst the technologically most advanced and
most efficient ones within the respective national sector,

and considerably oriented to export markets.

The relatively high innovation capacity of the majority of
the Mondragon Cooperatives is to a considerable extent due
to the fact that the Cooperative Federation includes its own
training, research and technological development units,
consulting services as well as its own financing institution
(Caja Laboral Popular). It is therefore organized basically
like a large (private) multi-locational company - but with
territorial identification and responsibility, not "foot-
loose” like most other multi-locational firms. This endoge-
nous training-research-innovation-financing-production com-
plex (Thomas and Logan 1982) with 1ts intensive feedback
mechanisms appears to be mainly responsible for the high
innovation rate and the competetiveness of most of the
Mondragon plants (Stohr 1984/a). This is depicted in the

upper part of Fig. 3.
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Fig. 3:

TERRITORIAL INNOVATION COMPLEX I: A COOPERATIVE MODEL
THE MONDRAGON COOPERATIVE &ROUP, BASQUE COUNTRY, SPAIN
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For the acquisition and development of new technologies from
outside an interesting mechanism has been devised: as uni-
versities in the Basque Country have so far been insuffici-
ently oriented towards technological innovation, the Mondra-
gon Cooperative Federation sent personell for medium-term
stays "in residence" to various outstanding foreign univer-
sities and research centers in order to establish contacts
and collect relevant 1information. This stock of information
was successively used for joint R+D projects and for own
technical development within IKERLAN, the Group's R+D core
group, and within individual firms 1in cooperation with the
former. This is an interesting example of how specific key
functions for innovation, which are still missing within the
region, can be successfully internalized from ocutside. An
important condition for this however appears to be the
existence of an innovation orilented regional (synergetic)

interaction system combining important other key elements.

A second group of reasons for the relatively high organiza-
tional and institutional innovative capacity (including
organization of work, etc.) are the participatory structures
within individual cooperatives, and between them in the
frame of the Cooperative Federation, related to its territo-
rial, cultural and ethnic identification with the Rasque
Country. Both these are reinforced by an increasing degree
of autonomy granted to the Provinces and the Basque Region
by the Spanish Central Government. (cf. lower part of Fig.

3.).

The Mondragon Cooperative Federation, inspite of its rela-
tively small quantitative magnitude (about 19.000 members

representing only some 2 percent, of the active population
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of the Basque Country), 1n gqualitative terms has been
playing an important role 1in the Basque Country. Upon
Franco's death in 1975, the Cooperative members, due to
their previous organizational structure, participated in key
roles in the emergence of local planning committees even
before the formal establishment of democratic institutions
at local and regional levels in Spain. And after their
establishment, the Mondragon Cooperative Federation has been
supplying personell for key positions in local, provincial
and regional government of the Basgque Country.

The Mondragon Cooperative Group therefore, inspite of its
relatively small magnitude, constitutes an important factor
not only in technological but also in institutional innova-
tion for the Basgque Country.

While the Cooperative Group essentially operates in an open
market environment with free commodity and factor flows, its
major external inputs are technological innovation. A cer-
tain "closing off" is only effective in decision-making
structures (cooperative declsion-making process, regional
political and economic autonomy from Central Government) and
in terms of capital flows. The latter fact in concrete terms
e.g. implies that the financing institution of the Mondragon
Cooperative Federation (Caja Laboral Popular) is able to
invest the substantial surplus it makes only within the
Basque Country (interestingly enough including the Basgue
areas in France). As Caija Laboral Popular is therby not able
to shop around for the most profitable investment on a
world-wide scale (as banks normally would), it is forced to
generate profitable projects within the Basque Country and

promote institutlonal structures which will facilitate this,
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like the ones described above (Stdhr 1984/a).

This territorial "locking in" of capital and surplus, embed-
ded in a competetive international market situation, has
therefore created - together with the internal synergetic
structures described - what might be considered a self-

propelling territorial innovation and adjustment mechanism.

Territorial Innovation Complex II: a private sector model

As a second case study we are using a number of groups of
regionally interacting, originally small/mediumm sized pri-
vate firms in what is called "Third Italy"”, and which have
achileved high innovation rates. They have been described in
detail by Piore and Sabel (1983).

The term "Third Italy” is used to distinguish it from the
older industrial triangle Milan-Turin-Genoa and from the
less developed South. It 1s "the centre of the new wave of
Italian growth... a vast network ocf very small enterprises
spread through villages and small cities of central and
Northeast Italy, in and around Bologna, Florence, Ancona,

and Venice" (Piore and Sabel, 1983, p.39%2).

These firms are described by the authors mentioned to be
generally small and medium-size (frequently ten workers or
less) and to range across a wide spectrum of sectors "from
shoes, ceramics, textiles, and garments on one sgside to
motorcycles, agricultural equipment, automotive parts, and
machine tools on the other”. A significant number of these
firms "belong to the most sophisticated and technologically
advanced sectors of the industries in which they operate

“... and "They work with machinery adapted to their unusual
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size and structure (some of them controlled by sophisticated
micro-processors), and they yield some of the highest ear-

nings in Italy today". (pp.393, 397).

There are some specific long-established features of Italian
soclety such as the extended family and the tradition of the
family enterprise as an endogenous source of labour, entre-
preneurship and capital, but Piore and Sabel (1983) feel
that these are not an irreplaceable foundation for this
development and have often been overestimated in their im-
portance for its success (p. 406 f.). Yet they facilitate a
predominantly endogenous supply of labour and capital and
thereby reduce external dependence on these factors (cf.

Fig.4d).

An important precondition for the highly innovative perfor-
mance of this large number of decentralized small firms
appears to be the intensive functional interaction taking
place within and between firms in what appears as a highly
innovative feedback mechanism: Within firms by close coope-
ration between owners, designers, technicians and production
workers 1n which "hierarchical distinctions tend to be
treated as formalities" (p.400). - Between firms by inten-
sive exchange of 1ideas between owners, skilled workers and
small consulting firms, as well as by direct collaboration
between dynamic small firms which share the cost of innova-
tions, exchange orders mutually, have joint marketing, ac-
counting, technical services, common purchase of raw mate-
rials, common subscription of loans, etc. (cf. Fig.4 ).

According to Piore and Sabel (1983, p.401) collaboration is
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triggered by an interesting mechanism: as firms are all
small but growing, once a firm begins to expand and move
beyond its original speciality, it finds itself dependent on
the help of neighbours with complementary kinds of speciali-
ties, and because the neighbours can never anticipate exac-
tly when the positions will be reversed, the help is forth-
coming. .. Where invention creates demand and invention is
also collective, collaboration is a natural result." Piore
and Sabel in fact malntain that while atomistic competition
tends to favour cost-cutting and labour exploitation strate-
gies for survival, collaboration frequently offers condi-
tions which favour entrepreneurial product innovation stra-

tegies (p. 420).

A second important condition for the high innovation rate
seems to be an external one, namely the specific legal
status under which small shops operate and which does not
subject them to the rigid "tax and labour legislation that
governs large enterprises" and not only gives them "numerous
opportunities for reducing the direct costs of production"
but above all increases "the flexibility of their operation"
(p. 406). = A further external input is technological inno-
vation which 1is skillfully adapted to regional and small-

scale 1industrial requirements.
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Territorial Innovation Complex IIT: a "third sector" model

Here the case of the Japanese Technopolis policy is used
(cf.also Stdhr 1985). A major characteristic is the close
interaction at the regional level between local government,
local university (mainly scilence/technological disciplines)

and private enterprise (see also Fig.5). Such cooperative
structures, neither purely private nor purely government,
have in Japan been called "third sector" and have so far
existed mainly at the national level.

At the regional level this model was first applied in Japan
during the late 1970's upon local initiatives in the then less
developed South-western part of the country, the Island of
Kyushu. This island had historically been the entrance gate of
external religious and cultural influence, initially from China
and in the Middle Ages from Europe, but had in Japan's industria-
lization phase lagged behind and become what was considered
economical ly underdeveloped.

The discrepancy between the consciousness of having been the
traditicnal cultural "heart" of Japan and the recent state

of economic underdevelopment gave local politicians the

challenge for a new initiative.

The basic idea was derived from the high-technology areas in
the USA of the Silicon Valley type and its successors in
that and other countries. These foreign pre-cursors have
aroused local initatives for the promotion of high~technolo-
gy industries first in the Prefecture of Oita (total pop.
1,2 mill. inhab.) on Kyushu Island. There the local Prefect,
a feormer MITI functionary, in the 1970's already had under-

taken initiatives to attract electronics firms and esta-
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pblished an International Information Center.
Similar initiatives successively were also undertaken by the
neighbouring Prefecture of Kumamoto and then by the other

Prefectures of Kyushu Island.

The list of firms which established plants in these Prefec-
tures of Kyushu Island reads like a Who-is-Who in high-
technology industries. Today close to 40 % of Japanese
oroduction of integrated circuits are located on this
island. Initially they were branch plants of large U.S5. and
Japanese firms, but successively also small and medium-sized
local firms were established and benefitted from these
initiatives. In spring 1984 then a local "Advanced
Technology Research Center" and a "Regional Technology Pro-
motion Foundation", both of the "third-sector" type des-
cribed above, had been created in Oita. Particularly the
first is to serve SME development. The basic Technopolis
structure in Japan therefore essentially is based on regio-
nal initiative, though in various respects inspired from

outside.

The central government has subsequently attempted to multi-
ply such local initiatives and stimulate them also in other
parts of the country. At the same time it has tried to
institutionalize them in different regions by stipulating
the creation of a Local Innovation Promotion Organisation
and of a Local Institute for Applied Industrial Research,
constituted by local (prefectural) government, local univer-
sity and local private enterprise (cf. Fig.5). These two
types of local institutions are the prereguisite for the

formal designation of a Technopolis area and for the exten-
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sion of further central government aid to them. These local
institutional structures are considered catalysts for a
self-sustaining local innovation process.

Within one and a half vear after the passage of a national
"Law for Accelerating the Reglonal Development based upon
High-Technology Industrial Complexes (Technopolis Law)" 1in
July, 1983, close to 20 such Technopolis projects had been
prepared at the local level, of which, by the end of 1984,
14 had already been approved for central government support.
These Technopolises have to be outside the major metropoli-
tan areas and are distributed along the entire length of
Japan (Stdhr 1985). In this way they represent a national

system of decentralized high-technology nuclei.

The extent of local initiative is shown by the fact that in
13 areas later designated as Technopolises, during each of
the two years preceding the passage of the Technopolis Law,
a total of about 85 new plants had already been established.
The additional effect of this national policy can be
assessed from the fact that in the year following the
passage of the Technopolis Law the number of new plants
established in these 13 areas increased by about 1/2 to a
total of 128, and that in each of these areas (except one)
the annual number of newly established plants was greater

than before the passage of the Technopolis Law (Stdhr 1985).

It is important to note that these Technopolises signify
not only technological but also institutional innovation
(the local Technology Research Centers and the Technology

Promotion Organizations), triggered mainly by local/regional
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initiative. The central government provides, by a well
designed set of instruments described elsewhere (Stdhr
1985}, a favourable environment and subsidiary support for

this local innovation.

8. SOME COMNCLUSIONS

A number of conclusions can be drawn from this paper:

e

- Innovaticon 1is a complex phenomenon which requires
technological, institutional and social change. The
existence (or provicion) of single factors to promote
innovation - e.g. public research institutes, knowledge
centers, management consulting services, venture capi-
tal firms, etc. =~ therefore usually is not a suffi-

cient condition for the actual emergence of innovation.

- Regional innovation is often triggered by external
pressure (structural instability, sectoral competition,
éth and inspired by external examples, but in order
to become a self-sustaining process requires specific
intra-regional synergetic processes and structures,
similar to what Colombo and Lanzavecchia (1985) call a
"scientific apparatus” in which "technology is born and
develops as a form of scientific knowledge in itself in
a close interaction between science, industry, informa-
tion, education, financing and government"” at the re-

glional level.

- The emergence of 1nnovation is not restricted to highly

developed core regions where interaction and synergy
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usually are considered to be highest, but - as case
studies show - under certain conditions can also take
place in other regions such as peripheral areas or

structurally weak industrial areas.

It has historically been shown that if such synergetic
interaction is missing, even core-areas with initially
high rates of technological inventions will not inno-
vate (Colombo and Lanzavecchia, 1985, guote the case of
England towards the end of the 19th century as exam-
ple). Countries or regions possessing such synergetic
interaction structures, however, have often been able
to innovate even if their initial rate of inventions
was comparatively low (e.g. the case of Japan after WW
I1). The reason seems to be that only with the availa-
bility of the forementioned "scientific apparatus"” of
interacting institutions it is normally possible effec-
tively to apply inventions and adopt technology to
different (regional) socio-economic and cultural condi-

tions.

The recent process of spatial functional specialization
has, particularly in non-metropolitan areas (both of
the peripheral rural as well as of the "o0ld" industrial
type), led to the disruption of such synergetic inter-
action networks. For non-metropolitan areas and/or for
those with low invention rates the creation of these
regional synergetic interaction structures therefore
appears as an important prerequisite for innovation.
Three relevant case studies for peripheral areas from

different socio-economic systems have been analyzed in
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this paper.

Considering these case studies, important components of
the forementioned synergetic networks appear to be the
regional interaction of: educational ard training in-
stitutions, R+D, technological and management consul-
ting, risk financing, production, and locally rooted
decision-making functions. This interaction can take
place either within or between specialized regional
institutions or - 1f regional institutional specializa-
tion has not proceeded that far - also by informal
cooperation between {(frequently functionally less spe-
cialized) small and medium-sized firms as e.g. in the

"Third Italy" case study quoted.

If one or few of the regional functions mentioned above
are missing it seems possible to (at least temporarily)
substitute them by external ones, provided that regio-
nal interaction between the remaining functions 1s
operating. So 1in the Basque case study quoted the lack
of an adequately oriented regional university could
temporarily be bridged by contacts with foreign re-

search and university centers.
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