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L INDHOLM DAHLSTRAND AÊ . (1999) Technology-based SMEs in the GoÈ teborg region: their origin and interaction with

universities and large ® rms, Reg. Studies 33, 379± 389. This paper investigates the local origins and continued regional interaction
of a group of new technology-intensive GoÈ teborg SMEs. The results are based on an original survey of 52 such ® rms. It ® nds

that these GoÈ teborg SMEs were almost exclusively established as spin-oVs by founders who were previously working for

another local ® rm or university. Local links and relationships ± especially with the previous employer and with Chalmers

University ± were initially important for their development. With time, however, the importance of such links has tended to
decline, and instead wider national relationships are becoming more important.

Spin-oVs GoÈ teborg region Chalmers University of Technology Collective learning
New technology-based ® rms Large ® rms

L INDHOLM DAHLSTRAND AÊ . (1999) PME aÁ la pointe de L INDHOLM-DAHLSTRAND AÊ . (1999) Kleine und mittlere,

la technologie situeÂ es dans la reÂ gion de GoÈ teborg: geneÁ se et auf Technologie gestuÈ tzte Unternehmen in der GoÈ teburger

synergie quant aux universiteÂ s et aux grandes entreprises, Region: Entstehung und Ver¯ echtung mit UniversitaÈ ten und
Reg. Studies 33, 379± 389. Cet article cherche aÁ examiner la Groû ® rmen, Reg. Studies 33, 379± 389. Dieser Aufsatz

geneÁ se locale et la synergie continue, reÂ gionale d’un groupe untersucht Ortsursprung und anhaltende regionale Ver¯ ech-

de nouvelles PME aÁ la pointe de la technologie situeÂ es tung einer Gruppe neuer, technologisch intensiv arbeitender

dans la reÂ gion de GoÈ teborg. Les reÂ sultats proviennent d’une kleiner und mittlerer Unternehmen in und um GoÈ teborg.
enqueÃ te meneÂ e aupreÁ s de 52 entreprises de ce type. Il s’aveÁ re Die Ergebnisse beruhen auf einer eigens dazu durchgefuÈ hrten

que ces PME-laÁ ont eÂ teÂ eÂ tablies presque exclusivement par Untersuchung von 52 Firmen dieser Art. Er stellt fest, daû

des creÂ ateurs d’entreprise qui travaillaient autrefois pour une diese kleinen und mittleren GoÈ teburger Unternehmen fast
autre entreprise ou une universiteÂ locales. Les liens et relations ausnahmslos als Nebenprodukt der TaÈ tigkeit von GruÈ ndern

locaux ± surtout quant aÁ l’ employeur anteÂ rieur et aÁ l’Univers- etabliert wurden, die bis dahin fuÈ r andere Firmen oder

iteÂ de Chalmers ± s’aveÁ rent importants pour leur deÂ marrage. UniversitaÈ ten am gleichen Ort arbeiteten. Verbindungen und
Cependant, l’importance de tels liens a eu tendance aÁ dimi- Beziehungen am Orte-besonders zu ehemaligen Arbeitge-

nuer sur le temps, et aÁ leur place on attache progressivement bern und der Chalmers UniversitaÈ t waren anfaÈ nglich fuÈ r ihre

plus d’ importance aux relations nationales plus larges. Entwicklung wichtig. Im Laufe der Zeit hat die Bedeutung
solcher VerknuÈ pfungen meist abgenommen, waÈ hrend weiter-

verzweigte stattdessen im ganzen Lande an BedeutungCreÂ ations d’entreprises ReÂ gion de GoÈ teborg
zunehmen.Institut universitaire de technologie de Chalmers

Apprentissage collectif

Nouvelles entreprises aÁ la pointe de la technologie Nebenentwicklungen Die GoÈ teburger Gegend

Grandes entreprises Die Technische Chalmers UniversitaÈ t Kollektives Lernen
Neue, auf Technologie aufbauende Firmen Groû ® rmen

INT ROD UCT I ON individual research projects and ® rms may bene® t from
collaboration. However, the term `network’ can often

mean anything (YEUNG, 1994) and, in order to discussWith increasingly rapid knowledge development, it is
local networking and collective learning, it is essentialunusual for new breakthrough discoveries to be made

and technological innovations developed by researchers that the term is better de® ned. Yeung uses a broad
conceptual de® nition of a business network as ànand scientists working in isolation. Instead teams and

networks are often responsible for new ® ndings. In areas integrated and co-ordinated set of ongoing economic
and non-economic relations embedded within, amongof both generic and applied research and development,
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and outside business ® rms’ (ibid., p. 476). Thus a p. 202), and the question is still what conditions lead

to the emergence of a successful regional network innetwork is both a structure and a process, and it can

consist of relationships and links between both ® rms one particular location rather than another. Storper

argues that, in this respect, the evolutionary school ofand non-® rm institutions. In diVerent system
approaches to innovation and technological change, technological change leads naturally to a view of the

region as a nexus of untraded interdependencies.interaction with and links to other organizations are

often seen as critical to a ® rm’s performance. The Besides input± output transactions, such interdependen-

cies can also ìnclude `̀ soft’’ dimensions of technologydominant approach in the literature on innovation

systems is that of national systems of innovation such as know-how and organizational rationalities’
(STORPER, 1995, p. 208). CAPELLO, 1998, similarly(LUNDVALL, 1992; MALMBERG, 1997; EDQUIST,

1997). Other approaches include diVerent techno- suggests that the development and sharing of common

knowledge, which goes beyond the boundaries of thelogical systems (CARLSSON and JACOBSSON, 1993;

CARLSSON, 1997) and a s̀ystem of ownership changes’ ® rm, but remains within a region, may give rise to a

process of cumulative growth of local know-how. The(L INDHOLM , 1994, 1996a). In addition, several

researchers have found that proximity is important for concept of collective learning refers, essentially, to that
learning which is made possible through membershipnetworking and interaction in various ways, especially

for small and medium sized enterprises (SMEs) (SAX- of some particular milieu (LAWSON, 1997; CAPELLO,

1998). LORENZ, 1996, de® nes collective learning asENIAN, 1994; STORPER, 1993, 1995; STERNBERG,

1996; KEEBLE , 1997). A number of diVerent concepts the creation and further development of a base of

common or shared knowledge among the individualsand approaches have been used to describe and analyse

regional networking, for example industrial and making up a productive system. He argues that the
s̀hared capacity which is largely rooted in tacit know-technology districts (CASTELLS and HALL, 1994;

STORPER, 1993, 1995), regional systems of innovation ledge, facilitates the process of combining the region’s

diverse and complementary capabilities, either through(COOKE , 1996), and innovative milieux (CAMAGNI ,

1991). Besides the importance of proximity, the ® rms formal or informal inter® rm cooperative relations or

through the mobility of technical and scienti® c person-in a regional system are often assumed to bene® t from
shared, or similar, cultural and institutional frameworks. nel on the local labour market’ (ibid., 1998, p. 6).

In order to have, or establish, shared knowledge andFurthermore, the globalization of economies appears

to be associated with a decline in the importance of collective learning certain prerequisites or processes

need to exist. Lorenz points to four diVerent mecha-traditional localized factors of production, whereas

those parts of the economy that are based on knowledge nisms which may result in a base of common know-

ledge and shared rules which facilitate the developmentand learning are subject to increasing returns
(MALMBERG, 1997). In such a knowledge-based econ- of a regional innovative milieu: (1) there might be

common on-the-job training experience gained inomy, regional networking, research and technology

development, and collective learning may be important larger ® rms or universities in the region; (2) the rules

of the local labour market may in¯ uence the mobilitykey processes for future local development and

attractiveness. of labour across SMEs in the region; (3) spin-oVs

from universities and large ® rms may have a role inIn my earlier studies of technology-related spin-oVs
and acquisitions (e.g. L INDHOLM, 1994, 1996a, 1996b; establishing a base of shared knowledge; and (4) diVer-

ent technological alliances and user± producer relationsL INDHOLM DAHLSTRAND, 1997a, 1997b), I found

that the majority of Swedish small and new technology- might give rise to collective learning processes. From

this it is clear that both large ® rms and universities maybased ® rms are involved in such ownership changes.

Since the two major sources of new high technology in¯ uence collective learning and technology develop-

ment by regionally clustered SMEs in several diVerentsmall ® rm entrepreneurs are higher education institu-
tions and well-established industrial ® rms (OAKEY, ways. They may be important for the education and

training of technical and other key personnel, but they1995), new ® rms may tend to cluster around universi-

ties, research organizations and existing ® rms. As a may also be the parent organizations for new spin-oV
® rms. When such a spin-oV is generated deliberately,result, there is a natural tendency towards a substantial

and probably growing disparity between regions that the private industrial ® rm may also be the future partner
in an alliance or a user± producer relation. Collectivealready possess indigenous high technology activities,

and those that do not (KEEBLE and OAKEY, 1997). learning mechanisms can, however, be both conscious

and unconscious, and the transfer of creative andIn turn, a region like GoÈ teborg, with old research

universities and some well-established large industrial cumulative knowledge can take place even against the

will of the ® rst inventor (CAPELLO, 1998), that is, for® rms, might then ful® l at least one criterion for gener-

ating a successful, regional, technology-intensive, SME example, when a spin-oV is made against the will of
the parent organization. Spin-oVs may indeed be verycluster. However, there are many research universities

in the world, b̀ut there is a much smaller number of important as a mechanism for unconscious collective

learning within a region. They may even be moreSilicon Valleys and Route 128s’ (STORPER, 1995,
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frequent and signi® cant than conscious co-operation, region, and also discussion of the de® nition and

operationalization of a technology-based ® rm.for example through formal research collaboration.

The spin-oV process is likely to enhance regional

knowledge development and learning processes because
The GoÈ teborg region

it involves the diVusion and sharing of technological

and managerial expertise within the region, promotes The de® nition of the GoÈ teborg region can be based

either on the EU nomenclature for territorial units forthe creation of a common technology and research

focused regional industrial culture, and encourages the statistics, the NUTS classi® cation, or on commonly

used national de® nitions. Using the NUTS II classi® -development of interorganizational links and personal
networks through which new technology and know- cation means discussing the whole of West Sweden

(SE05), while at the NUTS III classi® cation level theledge can be shared and created. In some regions links

of these kinds between large organizations and local Province of GoÈ teborg and Bohus (SE052) is sometimes

used to de® ne the region. A more commonly usedSMEs can be highly important, while in other regions

the local mobility and recruitment of individuals national de® nition is the Greater GoÈ teborg area. To

further complicate the picture, the Swedish statisticalbetween SMEs is more important for local learning.
This paper will focus on technology-based SMEs in authorities have decided upon a new de® nition (starting

1998) for the Province of West Sweden. In this paper,the GoÈ teborg region. Their origin and interaction with

local universities and large ® rms will be studied in the GoÈ teborg region will, however, be de® ned as the

metropolitan area of Greater GoÈ teborg, which includesorder to shed some light on the spin-oV of new

technology-intensive ® rms as a process of collective a small number of municipalities belonging to neigh-

bouring provinces. Hereby, all ® rms and organizationslearning. Moreover, both large ® rms and universities
are likely to have an important role in local training within the region are to be found within possible daily

commuting distance of GoÈ teborg itself.and SME recruitment of key personnel. For a group

of technology-intensive GoÈ teborg SMEs, links and co- Some general information and selected data on the

GoÈ teborg region and its institutional framework isoperation with the spin-oV parents, as well as collabora-

tion with other organizations and ® rms, both local and presented in L INDHOLM D AHLSTRAND, 1998. Here
it is stated that nearly half of all newly started Swedishoutside the region, will be examined. The analysis will

attempt to relate my earlier ® ndings on spin-oVs and enterprises are in the country’s three largest cities. Half

of all Scandinavian industrial capacity is located withinownership changes (see above) to locational factors and

regional processes. The paper begins by outlining the a radius of 300 km from GoÈ teborg. R&D activity in

the GoÈ teborg region is concentrated among few sectorsnature of the GoÈ teborg sample of SMEs. In the follow-

ing section the region’s universities and large ® rms and large enterprises. In particular, there is a very high
degree of expertise in companies specializing in medicalwill be discussed as sources of local, new, technology

intensive ® rms. This analysis will provide some empir- technology, telecommunications, information techno-

logy and industrial electronics, as well as in the auto-ical evidence on the extent of regional collective learn-

ing through mobile individual entrepreneurs who leave motive industry. GoÈ teborg has two universities:

Chalmers University of Technology and GoÈ teborgthe local parent organizations ± universities, industrial

corporations, or a mix of these ± to establish new spin- University. The latter oVers the largest number of single
courses of any Swedish university. The structure ofoV ® rms. Following on from this, the next section will

present data on the extent of continued interaction and GoÈ teborg University is that of a traditional European

university, with ® ve faculties, several of which arenetworking between new SMEs and their diVerent

parent organizations, as well as on collaboration and subdivided: there are the Faculties of Medicine, of

Odontology, of Arts and Fine Arts, of Social Sciencesinteraction with other organizations. The use and

importance of diVerent sources for recruitment of and of Science. Chalmers University of Technology is
one of the largest institutes of technology in Sweden.technical employees is also discussed in this section of

the paper, with particular reference to the role and Chalmers oVers Master of Science degrees and doctoral

degrees. Research is carried out in the main engineer-function of local universities, such as Chalmers Univer-

sity of Technology. The ® nal section of the paper ing sciences as well as in technology-related mathema-

tical and natural sciences. Some 2,000 employees worksummarizes its ® ndings and presents key conclusions.
in more than 100 departments organized in nine

schools. Since 1960, over 250 direct university spin-

oV companies have been generated from Chalmers
T H E G OÈ T E B ORG RE G ION A ND T HE

University of Technology in GoÈ teborg. In total, L IND-
S M E S A MP L E

HOLM D AHLSTRAND, 1998, found the number of

technology-based SMEs in the GoÈ teborg region to beThis section outlines the nature both of the GoÈ teborg
region and the technology-based GoÈ teborg SME approximately 3,400 in 1995. Of these, over half are

found in technology-based service sectors; for example,sample. This involves brief consideration of the geo-

graphical extent of the area here named the GoÈ teborg 1,650 SMEs are engaged in R&D consultancy and
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computer services. Many of the technology-based naire included questions about, for example, the

background of the founders, the ® nancing of the ® rm,SMEs in the GoÈ teborg region are new ® rms, estab-

lished during the 1990s. the customers, diVerent links and interaction with other

organizations, and acquisitions and spin-oVs. This paper
presents the ® rst empirical results based on that ques-

The GoÈ teborg SME sample
tionnaire. The data analysed comprise responses from

52 SMEs in the GoÈ teborg region. Compared to theIn this paper a more narrow de® nition of a technology-

based ® rm will be used, and as a consequence of this, 238 NTBFs reported for the whole of West Sweden

in 1993, the corresponding GoÈ teborg population (inthe sample size is reduced. The empirical sample ±
the GoÈ teborg SMEs ± consists of a group of new 1998) is reduced to 176 SMEs. When trying to locate

these, an additional 19 ® rms were found to be out oftechnology-intensive firms, drawn from a larger Swed-

ish sample of new technology-based ® rms (NTBFs) business. Consequently, the ® nal GoÈ teborg population

size was reduced to 157 SMEs, and the response rateearlier described and analysed by SAEMUND S SON

et al., 1997; and R ICKNE and JACOBSSON, 1999. The was therefore 33%.2

de® nition of an NTBF used here is a ® rm whose
strength and competitive edge derives from the know-

G OÈ T E B ORG S M E s : UNIV E RS IT IE S
how within natural science, engineering or medicine,

A ND L A RG E F IRMS A S S OURCE S
of the people who are integral to the ® rm, and upon

F OR NE W T E CHNOL OG Y-
the subsequent transformation of this know-how into

INT E NS IV E F IRMS
products and services for a market. Thus, this refers

not only to ® rms developing or using high technology This section examines the origins of technology-
intensive GoÈ teborg SMEs as revealed by the GoÈ teborgbut to all ® rms where natural science, medical or

engineering skills and expertise are central to achieving SME sample. As argued in the introduction, the two

main sources of SME entrepreneurs are well-competitive advantage. These include, of course, not

only manufacturing ® rms but also ® rms in industry- established ® rms and universities. In an earlier Swedish

study, L INDHOLM DAHLSTRAND, 1997b, found thatrelated services (SAEMUND S SON et al., 1997; R ICKNE

and JACOBSSON, 1999). In the following discussion, half of all new technology-based ® rms were spin-

oVs from universities and industrial corporations. Thethe phrase t̀echnology-intensive SMEs’ will sometimes

be used in order to distinguish these ® rms from the Swedish metropolitan areas, including the GoÈ teborg

region, were also found to generate the majority ofmore generally used terms of high-tech or technology-

based ® rm. these spin-oVs (L INDHOLM D AHLSTRAND, 1997a).

Table 1 presents the frequency of diVerent types ofThe identi® cation of ® rms to be included in the
national sample, and thus in the GoÈ teborg SME sample, spin-oVs among the GoÈ teborg SMEs. Based on the

origin of the idea that led to the establishment of thewas based on data from the Swedish Bureau of Statistics

(SCB). The ® rms in the sample are classi® ed in a business, SMEs are classi® ed as: (1) university spin-oVs

(USOs); (2) corporate spin-oVs (CSOs); (3) indirectselected set of industries and industry-related services.1

Included here are those industries which employ the university spin-oVs (ISOs ± a mix of university and

industry origin); and (4) non-spin-oVs. ISO ® rms arebulk of engineers and natural scientists in the national
labour market, excluding public sector activities such included here as a separate category since they can

be assumed to behave diVerently from other spin-oVas education and health. Second, only those ® rms with

at least one employee (two in the service sector) with companies. The ISOs are unique since the founders of

these ® rms have a mixed background which may allowan academic degree in any of these ® elds were included.

This means that we excluded high tech ® rms that had them to combine experience and learning from both

university research and managerial or professionalno employees with an academic degree. Third, the
® rm has to have been established after 1975, and have employment in a private sector company. Among the

non spin-oVs are four ® rms which are based on ideasat least three employees, which means that a large

number of very small ® rms were excluded. Finally, from external inventors and earlier contacts. There are

companies which were the result of a reorganization of

existing businesses, and therefore all foreign direct
Table 1. The origin and classi® cation of the GoÈ teborg SMEs

investments and all divisionalization or diversi® cation
Origin of idea Classi® cation Frequency %by established ® rms, were excluded. The ® rms were

traced over the period 1975± 93, and in 1993 the
University (directly) USO 5 9 6́

national population of surviving ® rms amounted to Mix of university
1,352 (R ICKNE and JACOBSSON, 1999). Out of these, and private ® rm ISO 11 21 2́

Private ® rm CSO 22 42 3́238 were located in West Sweden (L INDHOLM
External Non-SOext 4 7 7́DAHLSTRAND, 1997c, 1998).
Own idea Non-SOown 10 19 2́

In 1998, a postal questionnaire was sent to all surviv-
Total ± 52 100

ing ® rms in the Swedish NTBF sample. The question-
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Table 2. Size and localization of parent organization ( last employer)

Total

USO ISO CSO External Own N %

Size

Small (1± 49) ± 2 7 2 1 12 23

Medium (50± 249) ± 4 7 0 1 12 23

Large ( > 249) 5 5 7 1 7 25 48

Missing ± ± 1 1 1 3 6

Total 5 11 22 4 10 52 100

Localization

In the GoÈ teborg region 5 9 18 3 8 43 83

In other parts of Sweden 0 2 1 0 1 4 8

Outside Sweden 0 0 0 0 0 0 0

Missing ± ± 3 1 1 5 10

Total 5 11 22 4 10 52 101

also 10 non-spin-oVs that are based on the founder’s A further interesting ® nding is that medium sized

Swedish ® rms have generated a third of the industrialown ideas. In this group, and also among the CSOs,

the founder’s own idea has usually been in¯ uenced by spin-oVs (i.e. CSOs and ISOs) in Table 2. Since

medium sized companies are as unusual in Sweden asearlier customer contacts.
Table 1 reveals that no less than 73% of the GoÈ teborg in an average European country ( JOHANSSON, 1995),

this suggests that medium sized companies are particu-SMEs are spin-oVs from other organizations. There

are only ® ve direct university spin-oVs (10%) in the larly successful in spinning-oV new ® rms. This may be

explained by the fact that a potential new entrepreneursample, but instead, there is a considerable number of

indirect university spin-oVs: 11 ® rms or 21% of the working in a medium sized ® rm probably has a rela-
tively good insight into several diVerent aspects ofsample. Taken together, almost a third of the SMEs

are thus, to some extent, based on university research. running a business, as well as a personal knowledge of

an already successful founder. In line with earlier ® nd-Worth noting here is also the fact that all the university

spin-oVs in this sample originated from research at ings (COOPER, 1971; DORFMAN, 1983; L INDHOLM

D AHLSTRAND, 1997b) this suggests that successful pastChalmers University of Technology. GoÈ teborg Univer-

sity has the structure of a traditional European univer- entrepreneurship makes future entrepreneurship more
likely. Both Cooper and Dorfman have found it impor-sity and, despite being about twice the size of Chalmers,

generates relatively few technology-based ® rms. Chal- tant for future entrepreneurs to know of other founders

who had taken this step.mers, on the other hand, has a long tradition as an

engineering school, focusing almost exclusively on Despite the small number of observations, the rela-

tive dominance of larger ® rms in Table 2 may alsoteaching and research in the technological disciplines.

Table 2 presents data on the size and localization of indicate that large ® rms are less successful in taking
advantage of the ideas generated by their ownthe founder’s previous employer. It provides powerful

evidence of the importance of geographical proximity, employees. This proposition is supported by an earlier

® nding of over 100 unexploited inventions in threewith over 90% of respondents reporting that the

founders had been employed by a local organization large GoÈ teborg companies: Volvo, SKF and Ericsson

MicroWave Systems (L INDHOLM D AHLSTRAND,before the new ® rm was established. Only four SMEs

were established by founders previously employed out- 1997d). It can be concluded that the GoÈ teborg region’s
large ® rms are very important as sources of entrepren-side the region. Moreover, in two of these four ® rms,

the founder gained his educational degree from Chal- eurship of the region’s technology-intensive SMEs,

that is, spin-oVs as well as non-spin-oVs. This perhapsmers University, and returned to the region when

establishing the ® rm. Additionally, Table 2 reveals the contrasts with the prevailing wisdom on sources of

new ® rm founders generally, which is that these areimportance of large ® rms as origins of new technology-
based SMEs. Excluding USOs, 43% of founders previ- generated primarily from small ® rms which provide

opportunities and role models for gaining experienceously worked in a large ® rm, only 26% having been

employed by a small ® rm. To some extent this may of management and risk-taking (DORFMAN, 1983;

STOREY, 1982, 1994).re¯ ect the ± nationally much debated ± Swedish phe-

nomenon of having very few university graduates There are a number of diVerent reasons why an

employee may leave his or her employment and set upemployed in small ® rms. For example, most graduates
from Chalmers University of Technology have tradi- a new ® rm. If the main reason is connected to enforced

personnel reductions or internal con¯ icts, this mighttionally started their working life in one of Sweden’s

large corporations. limit future opportunities for co-operative links



384 AÊ sa Lindholm Dahlstrand

between the new ® rm and its parent. Only seven parent organization is a customer. Moreover, for CSOs

the importance of these customer links, and of linksGoÈ teborg SME sample ® rms claimed that no aspect of

their previous employment in¯ uenced the decision to generally, is far more likely to be maintained over time.

Customer links are also important early in life amongstart a new ® rm. In over 85% of the GoÈ teborg SMEs
circumstances at their previous employer did actually the non-spin-oVs established from the founders’ own

ideas. Generally, the frequency of links and interactionin¯ uence the decision to start a new ® rm. The most

common such circumstance, aVecting about one-third between new ® rms and the founders’ earlier employer

declines as the ® rms age. For the sample as a whole,of the GoÈ teborg SMEs, was a crisis of one kind or

another. In addition, nine of the founders felt their after 10 years, only two cases of links with competitors
and seven cases of customer relationships persist. Noneideas were not being utilized by their previous

employer, while ® ve founders claimed to have felt the less, after 10 years, 55% of the original local links

with parent organizations reported by the sample ® rmsunsatis® ed in their previous employment. Only ® ve

founders received support to start a business of their continued to exist. Thus, even if it seems clear that

spin-oVs tend to become less related to their parentsown. An additional eight ® rms were established because

they saw a market potential, and often also an opportu- over time, many still retain important links, particularly
with respect to the group of corporate spin-oVs. It maynity to co-operate with earlier customers. Compared to

earlier Swedish ® ndings (L INDHOLM DAHLSTRAND, of course also be the case that, in addition to their

parent organizations, the new SMEs ® nd other partners1997b) this suggests that the establishment of GoÈ teborg

SMEs is less often in¯ uenced by corporate crises or ± perhaps with complementary knowledge ± with

whom to co-operate.downsizing. In line with this, compared with other

parts of Sweden (L INDHOLM DAHLSTRAND, 1997b)
there is also weaker support from local employers for

The importance of other local links
spinning-oV new ® rms in the GoÈ teborg region.

Given that links and interaction with the parent organ-

izations show a tendency to decrease over time, it
D E V E L OP ME NT, L I NK S A ND

seems natural to expect that the ® rms should instead
INT E RACT ION

engage in other relationships and networks. Among

the potentially important new partners could, forThe analysis above has demonstrated that the majority

of technology-intensive GoÈ teborg SMEs originate in example, be an acquiring organization, or a new GoÈ te-

borg SME spin-oV itself. In total, among the 52local universities and large ® rms. Such spin-oVs argu-

ably represent one of the most important processes of GoÈ teborg SMEs, only nine has subsequently been

acquired. This ® gure is substantially lower than intechnology transfer and collective learning in a region.
Other important processes for collective learning, how- earlier Swedish studies (L INDHOLM , 1994, 1996b). In

addition to being acquired, eight of the 52 GoÈ teborgever, include shared knowledge and collaboration. The

need to source technology externally is one reason why SMEs have made an acquisition themselves. Moreover,

these GoÈ teborg SMEs also spin-oV new ® rms them-® rms participate in innovation networks (CAMAGNI,

1991). One way for a new SME to ® nd a natural selves. Eleven of the 52 GoÈ teborg SMEs have together

spun-oV an additional 26 new CSOs. One CSO andpartner with whom to co-operate is, of course, to
engage in a relationship with the previous employer. one non-spin-oV have generated no less than six spin-

oVs each. Some 12 of these new ® rms have been setThe next section examines interaction between the

GoÈ teborg SMEs and their parent organizations, up in the GoÈ teborg region, 10 in other parts of Sweden,

and the remaining two in other parts of the worldtogether with the importance of other links and

networks. (information is missing for two ® rms). The relationship

between the SME-parents and their own spin-oVs
diVers considerably from that reported in Table 3 above.

The continued relation with the parent organization
That table shows that only 24% of the ® rst generation

of spin-oVs (CSOs and ISOs) were competitors toData on the frequency of continued links and inter-

action with the parent organization or the previous their parents. In the second generation of spin-oVs,

however, this has increased to 36%. In addition, 45%employer are presented in Table 3. As can be seen
in the table, GoÈ teberg ISOs are especially active in of ® rst generation CSOs and ISOs had a customer

relationship with its parent. For the second generationinteracting with the parent organization. However, the

importance of this interaction decreases over time, such of new spin-oV ® rms, no such customer relationships

exist. Instead the second spin-oV generation oftenthat after 10 years there is very little interaction between

ISOs and their parent organizations.3 Firms in the engage in a supplier relationship. Thus, the second

generation spin-oVs indicate a continued transfer ofCSO group also frequently report initial co-operation
and links with their parent organization. When com- technology and new links within the region, both

these mechanisms perhaps being important for theparing the ISOs with the CSOs, the CSOs are how-

ever more often engaged in a relationship in which the development of local collective learning.
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Table 3. Links and interaction with parent organization

Total

USO ISO CSO External Own No. of links % of ® rms

Competitor Start ± 3 4 1 ± 8 15

Later ± ± 1 ± 1 2 4

Customer Start ± 3 8 ± 4 15 29

Later ± ± 5 1 1 7 13

Supplier Start ± 2 1 ± ± 3 6

Later ± ± 2 ± ± 2 4

Research partner Start ± 1 1 ± ± 2 4

Later ± ± 2 ± ± 2 4

Consulting Start 1 ± ± 1 ± 2 4

Later 1 ± 2 ± ± 3 6

Other Start 1 2 3 2 ± 8 15

Later 1 2 2 ± ± 5 10

Total Start 2 11 17 4 4 38

Later 2 2 14 0 1 21

In Tables 4, 5 and 6 the frequency of important links to USOs and ISOs, but this importance declines with

time. Table 4 also reveals a tendency for all local linkswith other external organizations is presented. The

links reported in these tables have only been included (except with suppliers) to become less frequent with

time. Table 5 clearly demonstrates that wider Swedishwhen they are considered to be the most important

ones for developing the competence of the SME. The links are very important for competence development
of the GoÈ teborg SMEs, and there is no tendency for® rms in the sample were asked to include only those

close collaborative links that have been, or still are, of this importance to decline over time. While, for

example, links with local universities tend to becomeconsiderable importance for the development of the

company. That is, general purchasing links and `arm’s less important, links with other Swedish universities

instead become more frequent. Links with universitieslength’ market relations have been disregarded and are

not included in the tables. Table 4 reports on local outside Sweden are, however, unusual for the GoÈ teborg
SMEs. Table 6 demonstrates that international links forlinks, Table 5 on important links in other parts of

Sweden and, Table 6 on important links outside competence development are about as important as

local links. There is also a tendency for internationalSweden.

As can be seen in Tables 4 to 6, the most important links to decline in importance over time. There is,

however, one important exception to this in that CSOsexternal links for competence development reported

by the GoÈ teborg SMEs are those with Swedish cus- report increased activity in terms of important inter-
national customer relations Moreover, the CSOs alsotomers and with local GoÈ teborg universities. Links to

local universities are, not surprisingly, most important demonstrate a relatively high networking capacity; all

Table 4. Links1 for competence development: local links

Total

USO ISO CSO External Own No. of links % of ® rms

Universities Start 2 5 4 0 0 11 21

Later 1 1 4 0 0 6 10

Customer Start 0 1 4 0 0 5 10

Later 0 0 2 0 1 3 6

Supplier Start 0 0 0 0 0 0 0

Later 0 0 1 0 0 1 2

Competitor Start 0 0 0 0 0 0 0

Later 0 0 0 0 0 0 0

Consulting Start 1 0 0 0 1 2 4

Later 0 0 0 0 1 1 2

Research institute Start 0 0 0 0 0 0 0

Later 0 0 0 0 0 0 0

Other Start 0 0 0 0 0 0 0

Later 0 0 0 0 0 0 0

Total Start 3 6 8 0 1 18

Later 1 1 7 0 2 11

Note: 1. Most important links at start-up and after 10 years.
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Table 5. Links1 for competence development: Swedish links

Total

USO ISO CSO External Own No. of links % of ® rms

Universities Start 0 2 1 0 0 3 6

Later 1 0 4 0 1 6 12

Customer Start 0 4 6 0 1 11 21

Later 0 1 8 0 3 12 23

Supplier Start 0 0 4 1 1 6 12

Later 0 0 2 0 2 4 8

Competitor Start 1 0 0 0 0 1 2

Later 0 0 1 0 2 3 6

Consulting Start 1 0 1 0 2 4 8

Later 0 0 0 0 1 1 2

Research institute Start 0 0 0 0 0 0 0

Later 0 0 1 0 0 1 2

Other Start 0 1 0 0 0 1 2

Later 0 1 0 0 0 1 2

Total Start 2 7 12 1 4 26

Later 1 2 16 0 9 28

Note: 1. See note to Table 4.

Table 6. Links1 for competence development: links outside Sweden

Total

USO ISO CSO External Own No. of links % of ® rms

Universities Start 1 1 0 0 0 2 4

Later 0 0 1 0 0 1 2

Customer Start 0 2 1 1 0 4 8

Later 0 0 5 0 0 5 10

Supplier Start 0 2 1 0 0 3 6

Later 0 0 1 0 0 1 2

Competitor Start 1 0 1 0 1 3 6

Later 0 0 2 0 0 2 4

Consulting Start 1 0 0 0 0 1 2

Later 0 0 0 0 0 0 0

Research institute Start 0 1 0 0 1 2 4

Later 0 0 1 0 0 1 2

Other Start 0 0 0 0 0 0 0

Later 0 0 0 0 0 0 0

Total Start 3 6 3 1 2 15

Later 0 0 10 0 0 10

Note: 1. See note to Table 4.

22 ® rms report having had important links at start up of usage and the very high rating in importance of

local universities. By far the most frequent single sourceand, mainly because of new national and international
customers, the number of important links show a of recruitment of technical staV is from local universities

(especially Chalmers University, which is the maintendency to increase over time.

Besides being important for networking relationships source of graduates with an engineering quali® cation)

and this source is also rated signi® cantly more highlywhich enhance competence development, these

diVerent organizations may also represent important than any other single source in the table. For recruit-
ment from other parts of Sweden, as well as inter-sources of recruitment of new technical key personnel.

Table 7 thus presents the sources for recruitment of nationally, universities are again the single most used

and important source of technical staV. The next mosttechnical staV that have actually been used by the

GoÈ teborg SMEs. important sources are competitors and customers. As

with universities, and perhaps not surprisingly, localThis table reveals a wide diversity of recruitment

sources by new technology-intensive SMEs in the sources are most frequently used in both cases. Indeed,
Table 7 reveals that ® ve of the top six most frequentlyGoÈ teborg region, with all sources of recruitment being

used in all three geographical areas. However, the most used sources are local. This provides clear evidence of

active processes of intraregional movement of technicalstriking ® nding of Table 7 is the very high frequency
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Table 7. The use and importance of different sources of recruitment of technical employees

Local Sweden International

Frequency N/(%) Importance Frequency N/(%) Importance Frequency N/(%) Importance

Universities 30 (58) 4 1́7 10 (19) 3 4́0 4 (8) 2 5́0

Customer 8 (15) 2 6́3 5 (10) 2 6́0 1 (2) 1 0́0

Supplier 1 (2) 1 0́0 2 (4) 1 5́0 1 (2) 1 0́0

Competitor 10 (19) 3 3́0 7 (13) 2 8́6 1 (2) 3 0́0

Consulting 8 (15) 3 2́5 4 (8) 2 5́0 2 (4) 2 5́0

Research institute 2 (4) 2 5́0 3 (6) 3 0́0 1 (2) 1 0́0

Other 13 (25) 3 4́6 7 (13) 2 8́6 3 (6) 1 0́0

Note: 1. Frequency5 number of ® rms which have used the source; importance measured on scale 1 to 5, where 5 indicates a very high

importance.

expertise (including movement between competitors) ever, it should also be remembered that the region
has an old industrial tradition with several large andwithin the GoÈ teborg region. In turn this supports the

argument that local technology-intensive SMEs bene® t dominating manufacturing firms. In contrast to several

other regions, for example in the `Third Italy’ (CAP-from active collective learning processes in the form of

movement of èmbodied expertise’ , competencies and ELLO, 1998) or Cambridge (KEEBLE et al., 1998), it is

perhaps to be expected that a relatively high share oftechnological know-how between ® rms and know-

ledge centres in the region. GoÈ teborg new ® rm founders (see Table 2) have had
working experience in a large ® rm.

In order for a regional cluster to be, and function as,
S UMMA RY A ND CONCL US ION

a regional network, local interaction and collective

learning processes are necessary. The local spin-oVThe objective set out in the introduction of this paper

was to explore and present some new empirical ® ndings process is only the ® rst step in establishing a regional
network; other important steps and processes canabout the local origin and continued regional net-

working and interaction of a group of technology- include continued second generation spin-oVs, and

diVerent kinds of interaction between spin-oVs andintensive GoÈ teborg SMEs. The origins of such SMEs,

their continued interaction with their own `parents’ , parents. Interaction with other organizations and ® rms,

including new p̀arents’ acquired as a result of acquisi-and the extent of collaboration and links with other

local organizations and corporations, were examined as tion, could also be of importance for regional net-
working and collective learning. In the GoÈ teborgimportant elements of a potential regional collective

learning process. region, local links and relationships ± especially with

the previous employer and with Chalmers UniversityThe empirical ® ndings clearly demonstrate that there

are two main sources of new entrepreneurs of techno- ± were found to be initially very important. However,

with time, this importance showed a tendency tology-intensive SMEs in GoÈ teborg region: Chalmers

University and the well established large, and medium decline. Instead wider national relations become more
important. As in the Cambridge and Oxford casessized, industrial ® rms. Almost all new entrepreneurs

come from within the region, or are former students (KEEBLE et al., 1998) the evidence of this GoÈ teborg

study indicates that, while many technology-basedreturning to the region. Thus, as in Cambridge and

Oxford (KEEBLE et al., 1998), local GoÈ teborg techno- SMEs are involved in national networks, direct local

research collaboration is less frequent. The study also,logy-based SMEs are almost exclusively established by

entrepreneurial founders who were previously working however, provides strong evidence of the existence of
two very important local collective learning processesfor another local ® rm or university. Local spin-oVs,

and the transfer of entrepreneurs and knowledge, from in the GoÈ teborg region. The ® rst is, of course, the

spin-oV of new ® rms from local parent organizations.a well established organization into a new independent

enterprise seems to be one of the main processes The second is the high level of local technical staV
recruitment and mobility, and hence movement ofof intraregional learning in GoÈ teborg. Even without

knowing how many GoÈ teborg-entrepreneurs set up embodied technological expertise and know-how,

within the regional labour market. Both processes resulttheir new spin-oVs and other ® rms outside the region,

it can be concluded that the GoÈ teborg region, like in the diVusion and combination of technological

competencies between local ® rms and organizationsother Swedish metropolitan areas (L INDHOLM

DAHLSTRAND, 1997a), has a higher frequency of such as Chalmers University, and hence the develop-

ment and strengthening of a local collective learningentrepreneurial spin-oVs than the national average. In
a process which has been ongoing since the 1960s, capacity. A further important ® nding is of the impor-

tance of Chalmers University of Technology in thesethese new start-ups are the basis of the GoÈ teborg

regional cluster of technology intensive SMEs. How- processes. With its longstanding focus on engineering,
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comments. My sincere thanks also go to David Keeble,the university has generated a considerable volume of
StaVan Jacobbson and Dilek KaraoÈ merlioglu for their veryacademic spin-oVs (L INDHOLM DAHLSTRAND,
helpful and detailed comments and suggestions on an earlier1997a). Besides encouraging co-operation with local
draft on this paper.universities, Chalmers’ technological focus also explains

the very frequent use ± and valued importance ± by
GoÈ teborg SMEs of recruitment of technically trained

NOT E S
personnel from local universities. These ® ndings sug-

1. The industries included are ISIC (rev. 2 from 1968) 341,gest that local collective learning processes and fairly
35, 37, 38, 6112, 72002, 8323, 83249, 83292, 83299 andextensive tacit knowledge transfer do operate within
932. This is a subset of the manufacturing and servicethe GoÈ teborg region. It can be concluded that the
sector.GoÈ teborg region is characterized by a high frequency

2. Since this response rate is somewhat lower than anticip-of technology-intensive spin-oV ® rms, especially from
ated, telephone interviews were conducted with an addi-

Chalmers University and from local large and medium
tional 59 SMEs in the GoÈ teborg region. In several ® rms

sized ® rms, and by an active local labour market in
the respondent had not seen the questionnaire, and about

technically trained mobile workers. The question is one-third requested a new one to answer. However, over
still, however, whether or not such a pattern is typical one-third (21 SMEs) of the respondents claimed that they
of any large town with a long industrial tradition and did not answer because of a lack of time, for one-sixth
large manufacturing ® rms, or if this is what character- the reason for not answering was that the founder(s) had
izes an innovative milieu involving a regional network left the ® rm and nobody else had the necessary know-
of technology intensive SMEs. ledge, and the last sixth had diVerent reasons for not

answering.

3. An issue worth analysing in future research, however, isAcknowledgements ± The research on which this paper is
whether the high frequency of interaction at start-upbased was ® nancially supported by the Ruben Rausing
between the ISOs and their parents could possibly helpFund for Research on Entrepreneurship and Innovation.

The author wishes to thank the referee for many valuable in explaining the rapid growth of this group.
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