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Abstract

New technology is a main determinant of the competitiveness of cities and regions
nowadays. The avalability of new technology reduces the amount of uncertainty
companies ded with in ther daly operdtions. In addition, new technology is a
basis for the establishment of new companies and the restructuring of old ones. It
has therefore a mgor influence on the deveopment of urban and regiond econ-
omies.

An amazingly smadl amount of research has been done on the
knowledge cepacity of cities to date, i.e. ther potentids to generate, Store, transfer
and use knowledge. This paper explores therefore the urban knowledge capacity
theoreticdly and empiricdly. In the empiricd pat, the city of Ddft in the Nether-
lands will save as an example. In order to achieve a better insight into the
knowledge capacity, a network approach will be adopted with an .emphasis on
knowledge stocks, flows, nodes, etc.

Many planning models and tools focus on universities as key
actors in knowledge-based economic growth. Incubators, science parks and transfer
centres ae the most popular among them. What these models and tools share is the
aim to advance processes such as synergy between university and the business
world, and diffuson of technology into the locad (regiond) market. This paper tries
to uncover essential differences between these concepts and tools in terms of
postion in knowledge flows and actors involved. Paticular atention will be given
to the city of Ddft as an example of locd policies for knowledge-based growth.
The city of Ddft is an interesing case given the abundant avalability of new tech-
nology and the relatively low level of locd new firm formation.




1. I ntroduction

New knowledge is currently one of the most important determi-
nants of the competitiveness of cities and regions. It reduces the amount of
uncertainty companies face in ther daly operaions In addition, new knowledge
used in product and process innovaion is a bass for the edablishment of new
companies and the restructuring of old ones. It needs to be emphasized tha the
local avaldability of new knowledge may rest on locad knowledge sources but also
on locd access to global knowledge networks.

An andyss of urban growth patterns in Europe in the past years
has indicated net population gains paticulaly among medium-sized towns (Cheshi-
re 1995). Many of them are ancient university cities, with well preserved and
attractive historic cores, and a highly educated (skilled) population.

Knowledge manifeds itsdf in two basic forms namey embodied
and disembodied knowledge (Geenhuizen 1994). Embodied knowledge resdes in
devices, equipment, machinery, and maerids, as well as in human beings The
latter of these is concerned with idess, expertise, skills and routines. Disembodied
knowledge includes daefiless manuds, patents, gpecifications, scientific books and
journals. Knowledge can sarve as an intermediate input in production processes as
well as a final product in consumer markets. Different from material goods,
knowledge can be reused, transformed (or up-dated) and transferred in almost
endless flows.

Knowledge is made available to firms by way of knowledge
networks. The term knowledge network is used here to denote a set of nodes toge-
ther with the links connecting the nodes (Baiten et d. 1989). Dependent on the
level of andyds nodes indude individud organisations (such as the universty) or
human sdtlements such as cities and metropolitan regions. Knowledge nodes can
be characterised by their stocks of knowledge (e.g. human capital), capacity to
generate new knowledge, and meeting infrastructure. The links between nodes
facilitate flows of knowledge in different ways dependent upon the type of
knowledge, such as embodied and disembodied knowledge.
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From an andyticd point of view it is important to didinguish the
following knowledge activities the creation of new knowledge, the management of
socks of knowledge, the advancing of flows of knowledge in view of commercid
use (technology transfer), education and training, and the commercial use of
knowledge itself. The main actors in these fields are universities and higher
educationa inditutes, (public) research inditutes, research depatments of compa-
nies, smaler technology-based companies, transfer or intermediary inditutes, and
governments on different levels.

The way new knowledge is crested by above actors is currently
changing in paticula ways (Gibbons 1994). There is a hift from hierarchicd,
disciplinary and divison of labour-based knowledge production to a mode in which
research problems are set across disciplinary frameworks with a strong focus on
gpplication. In addition, flexibility, response time and qudity control are increasin-
gly becoming important factors. In terms of the organisstion of knowledge produc-
tion, this means a greater variety of actors and sStes involved: asde from univer-
gties also non-university inditutes, research centres, think tanks consultancies and
govermnent agencies. Furthermore, knowledge is increesngly being created by
teams (or consortia) on a temporary basis. The composition of such teams changes
frequently dependent upon the nature of the research problems and the funding of
the research. As a consequence, nodes as sites may lose importance and connecting
links may gain. In addition to this new nature of knowledge creation, the
deocdisng potentid of new trends in universty education needs to be mentioned,
such as based upon didance leaning and short-term intensive courses (modular
structure).

A smadl amount of research has been done on the knowledge
capacity of cities to date, i.e. ther potentids to generate, dtore, trandfer and use
knowledge. This paper ams therefore first to explore the concept of urban know-
ledge capacity theoreticdly (Section 2). Many planning tools am to advance the
role of universties as key actors in technology-based economic growth. The paper
ams to uncover the basic differences between these tools in terms of postion in

knowledge flows, actors involved and thrests to their performance (Section 3).
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Paticular attention will be given to the knowledge capecity of Deft in the Nether-
lands where the largest Dutch universty of technology is located (Section 4), and
to locd policies in Ddft tha am to advance a better use of the available knowl-
edge (Section 5). The paper does not offer the results of a thorough investigation of
dties and their knowledge capecity. It merely tries to attract attention to this
important fild and to devedop a number of lines for future research and policy
(Section 6).

2. Urban Knowledge Capacity: Theoretical Reflections

Urban knowledge capacity is a comprehensive concept - induding
the loca crestion of new knowledge, attraction of knowledgc from esewhere and
use of knowledge, as well as connecting the rdevant actors. Knowledge in the
urban economy comes from a plethora of internal and external sources. from trai-
ning and education, accumulated experience, from suppliers, advisors and custo-
mers, from professional meetings and casual chats, from local research and
devdopment, from migrant company invesment and intracompany transfer, from
media, libraries, data bases and patents, and from commercial generators of
knowledge. The urban knowledge capacity includes five essentid activities per-
formed by urban actors (Geenhuizen et d. 1996):

Management of stocks of knowledge. This indudes providing
access to archives libraries, etc, and more importantly, the moder-
nizing of sills of the resdent population and labour, force.

Creation of new knowledge. This activity occurs well-sructured
and planned in universties, research inditutes, and companies, and
increesingly in temporary inter-organisational teams. New knowl-
edge is also the result of unexpected events and processes, such as

a casud conversdion in a pub and falure (or Sdeways) in re-
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search experiments.

Commercial use of knowledge. Commercid users are companies
and (privatised) sections of governments. Use is concerned with
clear-cut pieces of practical knowledge as well as inventions
which need a further development and tedting.

Education and training. This includes formal education such as by
universities, at schools, and company schools, but also training
and daboration of locad crafts usng informa channels.

Networking is essentid in all previoudy mentioned activities in
order to advance knowledge flows, for example, from creator to
user. It is also essentid in the cregtion of synergy between know-
ledge of different actors and disciplines. In addition, networking is
necessty to improve the integration of knowledge actors in locd
society and to connect loca actors with globa sources of know-
ledge.

In a network gpproach to universities as urban nodes of knowl-

edge credtion, an increasing dtention is given to the andyss of barriers to net-
working (Charles and Howdls 1992; Geenhuizen 1994). The potentid barriers to

networking between universties and the busness world can be summaized as

sndl interest in commercidizaion of knowledge among universty
academics

different a@ms and lead times of research projects in universties
and companies

competition and missng links between various knowledge sources
and intermediaries

lack of transparency and gppropriate image of universties as a
source of knowledge.




It seems true that these types of barriers hamper particularly
knowledge transfer between universities and local small and medium-sized
enterprises (SME). Apat from exchange and transfer of knowledge, there is the
vaorization issue of knowledge producing eactivities The so-cdled synergetic effect
of the often multi-faceted knowledge types (science, art, fundamentd and applied
sience) is sddom used. This ‘missng link' follows among others from mental
bariers, disciplinary diversty and lack of occasons to work together on joint
projects.

On the other hand, there is a growing demand for knowledge
networking from the side of the busness world. Companies are facing an increas-
ing uncertainty and risk due to the pervasive nature of new (generic) technologies
such & information and communication technology, and new modes of production.
In addition, the growing global competition and shortening of technology life
cycles have progressively incressed the need for new knowledge. As a result, there
is a trend among companies to satify their knowledge needs by means of external
SOUrCes.

Knowledge networking by companies can adopt different types of
organisationd modes. Two important dimensons are the drength and duration of
the ties, associated with different levels of organisational interdependence (Haged-
oorn 1993). From a company perspective, a diginction can be made between casud
links with smal interdependence (such as short-term consultancy) and links which
involve a tight cooperation (such as joint ventures). An empiricd study in various
European university cities has revealed an overall preference of companies for
casud and short term links with locd universties (Geenhuizen e d. 1996).

The urban knowledge capacity is a comprehensve and complex

phenomenon. The following characteritics are worth mentioning in this respect:

multiple actor and multiple role Studtion
multi-faceted

changing setting of knowledge creation and education
multi-layer policy (management) framework.
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The actors involved in the urban knowledge cepacity have usudly
diverse aims in relation to knowledge, such as improving the competitive edge
(firms), creation of high technology jobs (locd governments), and profit maximiza-
tion (real edtate developers and investment banks). In addition, the principa actors
may peform different roles a the same time. Universties are involved in many
activities such as the creation of new knowledge, educetion and training, and sup-
plying channels (meeting places) for networking.

The urban knowledge capacity is multi-faceted, leading to the need
for a multidisciplinary gpproach in ressarch and policy. It involves, for example,
aspects oOf science dynamics and serendipity, micro-economic behaviour of firms,
sociology of clubs and informal networks, and economics of public finance.
Furthermore, the changing setting of knowledge credtion and education asks for an
increased atention for dynamics of network formation and shifting places, instead
of dngle actors a particular gtes.

A further cause of complexity of the urban knowledge capecity is
the multi-Zayered policy framework. The loca government is important as it sets
paticular locd conditions, such as avalable buildings for technology-based start-
ups and housing for academic workers. At the same time, public and private actors
a higher spaid scale levels have a considerable influence on the urban knowledge
capacity. For example, multinationds decide to open or close down loca labora-
tories and departments, while nationa governments set the ingtitutional framework
to an important degree.

Given the above complexity, the next section will discuss the
university as a principal node within knowledge-based cities, particularly the

planning tools used to advance an improved commercid use of knowledge.




3. Urban Knowledge Capacity: Planning Tools

Collaboration between universties and industry may take many
forms, such as joint research programmes, universty funding of academic research
and consulting by academic staff (Charles and Howells 1992). These types of
networking are largdy resing on established personal relationships of key aca-
demic actors with large enterprises.

In order to extend networking particulally with smal and medium-
szed enterprises, universities make use of various local planning tools. In this
section, the podtion of transfer centres, science parks, and incubation schemes will
be considered. Particular attention will be given to the actors involved in the
esablishment and management of the tools principal ams of the universty and
threets to a successful use of the tools.

Academic transfer centres have the primary task of intermediaion
for trandfer induding a combination of written, oral and hardware knowledge. In
the Netherlands, the system of academic trensfer inditutes dates back to 1981. In
the first years the sysem has been fully subsdized by the naiond govermnent,
but snce 1985 the naiond government withdrew gradudly form subsdizaion. As
a consequence, transfer centres took different development paths, some of them
with a focus on the attraction and legal establishment of academic contract
research, others with a broadening scope of activities At the same time, a down-
ward trend in the activity of these centres became gpparent, associated with the rise
of new intermediaries in the market, i.e. transfer agencies of higher educationd
indtitutes and regionaly based innovetion centres (Geenhuizen 1994).

A paticular type of academic trander inditutes is found in the
United States, i.e. technology licensing offices (Parker and Zilbermann 1993).
Thexe inditutes specidize in patenting and licensng of academic innovations. They
bring inventions to market, by activities such as the evaluation of invention
disclosures, filing of paents and identification of companies potentidly interested
in licenang. They essatidly connect academic inventions venture capitdists and

companies.




Science park organizations are concerned with human capital in
that they fodter direct foundation of companies by academic dSaff and graduates. In
addition, a main objective iS to advance interaction (knowledge exchange) between
firms located in the park and academic workers. However, some scepticism IS in
place in this respect (cf. Longhi and Quere 1993). Science parks are conceived of
here in a strict sense, by usng the United Kingdom Science Park Association
definition (Ddton 1992). Accordingly, science parks ae property based initiatives
which have formal and operationd links with the universty, am to encourage the
foundation and growth of knowledge based busness and have a management
function actively engaged in the trander of technology and busness skills to the
park’s residents.

Science parks usudly provide fadlities for newly esablished firms
in so-caled incubator blocks. Many of them also provide premises and buildings
for older firms in a pak-like lay-out. In incubator blocks, conditions are created
which advance the survivd of newly edtablished firms, such as chegp rent, flexible
rent contracts and flexible units as well as a range of supporting services, eg.
scretarial  services, managerial assstance and (easy) access to venture capital. An
important threst to science park development sterns from the multi-actor Stuation,
indluding invesment banks and real-estate agencies (Table 1). When commercid
interests become dominant, the danger of releasing the link with the universty may
aise, eg. in terms of sdection of resdents (cf. Luger and Goldstein 1989).

The third tool to be discussed here, incubation schemes, compare
with science parks in that similar supportive services are provided for newly
edablished firms. However, there is no central housing, nor premises in a park-like
ambience. Start-ups locate in faculty buildings or dsewhere. Incubation schemes
face less risks than science parks because no real-estate development is involved.
On the other hand, incubaion schemes lack the goped and image building force of
stience parks. A potentid danger to incubation schemes is the lack of interest
among sudents and graduates. In Western Europe, starting an own business is not
very popular among young academics, dthough new jobs a large companies are

becoming increesngly scarce.
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Table 1 Planning tools and characterigtics

Actors Gods of Threat
university
Transfer Universty Consultancy, Loss of market
Centre contract research,

to sl fadlity use

TLO (@ University To hring inventions
to maket (licenang)

Science University Frm formation and Loss of link
parks Locd government fogtering, knowledge with  universty
Invesment Banks exchange,
Real-estate agencies to sl fadlity use

Development  agencies

Incubation Universty Frm formation and
scheme Venture banks fostering
(a) Technology Licenang Office (USA).

The next sections will focus on the characteridics of Delft as a
knowledge city and the policy adopted for advancing the role of its universty in
knowledge-based economic growth.

4, Delft as a Knowledge City

Ddft is located in the Southern pat of the so-cdled Randstad
(Rimcity) a a digance of approximady 10 kilometres from the nationa capital
The Hague and the international segport Rotterdam. It is a medium-sized town with
92,000 inhabitants (municipdity) in 1994
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Although we recognise that from a scientific point of view the
appropriate scale of anayss would be the city-sysem of the entire Rimcity or the
Southern part, we prefer to focus on the Jocal and regional level of Deft because
there is a policy need to improve the employment dtuation here (Strategienota
1995).

Déft has a culturd and technologica profile which is unknown in
the Netherlands. It is consdered as the prototype of the Dutch cana city, which
aopears in its name which effectively means cand. Ddft shdters ancient functions
such as the first military headquarters and the first royd capital, acquired in the
Sxteenth century. In the beginning of the seventeenth century Ddft performed as a
cosmopolitan centre by strongly developed skills, political autarky and many
internationd  contacts with scientits and artisans (Montias 1982). World-famous
scentigs and atiss lived and worked in Ddft, like Anthony van Leeuwenhoek
(discoverer of microscopic life), Hugo de Groot (founder of internationd law), and
the painter Johannes Vermeer.

In this section, the current postion of Ddft Universty of Technol-
ogy will be discussed by using various indicators representing two academic
functions, i.e. education and science, and employment. Various other universties
will be taken into account as a framework of reference, i.e. the two remaning
universties of technology in the Netherlands (Universty of Twente and Eindhoven
Universty of Technology) and the State Universty of Leyden, the latter in view of
its amilar location (medium-sized town in the Rimdty).

Ddft Univergty of Technology is the largest of the three technolo-
gy universties in the Netherlands with regard to the above-mentioned functions
(Table 2). This is not surprisng because its history goes back to 1842, when it was
founded as the Royd Academy for military and civil engineers, whereas the other
technica universties have only been edablished in the 1960s Ddft Universty of
Technology is dightly smdler then State Universty Leyden in particular respects,
such as number of students and diplomas granted (including Phd).

With 4.800 jobs (fte) Ddft Universty of Technology is the largest
employer in town (Table 2). Although the figures for the city and university used
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here are based upon dightly different definitions, they indicate an important loca
role. With a share in locd employment of agpproximady 11% the podtion of Delft
Universty of Technology is dightly more important than that of State Universty
Leyden and much more important than that of the Univcrsity of Twente and
Eindhoven Universty of Technology (Table 2).

Table 2 Size of universities according to various indicators (1994)

Ddft Leyden Twente Eindhoven

Education
- Registered students 14.062 16.470 7.042  5.903
- Diplomas granted 1.608 2.504 1.010 1.088
Science
- PhD granted 141 274 130 114
- Knowledge

workers (fte) 2.600 2.000 1.500 1.700
Employment
- Nr of jobs (fte) 4.800 4.300 2.800 3.200
« Locd employment share 11.2%  9.1% 4.9% 2.9%
Source: Annual Reports 1994 of Universities (1995); MESC (1995);

Netherlands Central Bureau of Statistics (1995).

In addition, various other large scientific inditutes are located in
the city of Ddft, a stuaion which is unique in the Netherlands. Of all (six) lage
nationd technicd inditutes, five have headquaters or large depatments in Ddft.
The largest is TNO (Organisation for Applied Scientific Research) with an
employment of approximatdly 1.200 fte in Ddft (Bureau Bartels 1996).

When comparing Delft University with other universities of
technology it appears that it offers the largest variaion in educaiond services and
scientific research (Table 3). With 223 chairs it has the broadest scope in scientific
fields (approximatdy a hundred more chars than the Universty of Twente and
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Eindhoven Universty of Technology). Ddft Universty of Technology offers also
the lages number of faculties which ae unique in the Netherlands (eight). A
further indicator of (gppreciated) uniqueness is the number of foreign sudents.
With a shae of 7.1% in all dudents Deft Univergty of Technology hes clearly
the best position abroad. When considering the orientation on services in the
market (contract research and consultancy), Ddft Universty of Technology seems
to peform a an average levd. Regarding work for third parties, the share in its
tota budget is somewhat smdler than, for example, that of Universty of Twente
(13.6 and 18.1% respectively).

Various measures can be used to picture the nature of regiond
economic dynamics in view of the rdatonships with locd universties A useful
didinction can be made between dynamics in exiding firms, i.e ther orientation
on innovaion, and new firm formation (firm birth) and dissolution of firms (firm
death) .

Table 3 Characteristics of universities of technology according to
various indicators (1994)

Ddft Twente Eindhoven

Scope in education

and science

- Nr. of chars 223 120 125
- Nr. of faculties 13 10 7
- Unique faculties (a) 8 ! 2

Market orientation
- Share of scientific
sarvices in budget (b) 13.6%  18.1% 14.4%

Orientation abroad
- Foreign sudents

(share in totals) 7.1%  1.4% 2.3%

a. Unique in the Netherlands.

b. Work for third parties.

Source: Annual Reports 1994 of Universties (1995); MESC (1995).

14




With regard to innovation, various input indicators (such as R and
D) as well as output indicators (such as patents) can be used. According to a main
input indicator, i.e. the use of product-oriented R and D in manufacturing firms, the
Region of Ddft is the most innovative region in the Netherlands (Table 4). Various
other indicators such as the presence of an R and D department within firms and
outsourcing of R and D, confirm a high ranking of the Region of Ddft within the
Netherlands (SEQ 1994). In view of firm dynamics, however, it appears that the
Region of Ddft is peaforming less wdl. With a firm birth rate of 105 per year the
region is well bedlow the top and equas the national average (Table 5). The same
holds for the birth surplus (i.e. birth rate minus desth rate).

Table 4 Indicator of innovation in manufacturing in tbe Region of
Delft (a) and reference values (1992)

Region of Ddft 88
Laget regiond vdue 88
Second largest vaue 77
Nationd average 65
a. Corop Region

Source: SEO 1994

This section can be concluded with the remarkable observation
that in the well-equipped region of Deft with many highly innovaive firms, there
is a rdatively low level of new firm formation. The quesion arises now whether
locd knowledge inditutes of Deft smply produce a smal spin-off by personnd
and graduates, or produce a large spin-off which does not locate in the region but
somewhere dse. There are strong indications for a geographically dispersed
location of loca spin-off, for example, based upon the fact tha most academic
workers live outsde Déft and the region (Knight 1995). A low preference for
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dating an own busness among graduates may, however, not be excluded. Students
are often atracted to Ddft with a job in mind in large and medium-szed multinati-
onas located in the region of Rotterdam and The Hague.

Table 5 Firm dynamics in the Region of Delft (a) and reference values
(1993)
Birth Rate (b) Birth Surplus
Region of Ddft 10.5 5.5
Lagest regiond vaue 18.4 10.3
Second largest vdue 13.6 7.5
Nationd average 10.9 5.6
a. Corop Region.
b. Newly established firms as a percentage of the stock of firms.
Source: Unified Chambers of Commerce 1994.
5. Knowledge Poalicy in Ddft

A knowledge policy has never been established for Delft in
relation to loca and regiond economic growth. Various initigtives have been taken
in the recent past, but these were often isolated and not embedded in a comprehen-
sive regional policy. In addition, the initiatives were not very appealing and
transparent. Only since last year, the loca govemment has realized that the
economic potentias of Ddft as a knowledge city deserve to be better used, inclu-
ding an improved marketing (Strategienota 1995). The main points of concern in a

new loca knowledge policy can be summarized as follows

Physical planning: housing for top managers as well as students;
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premises and buildings for newly edablished and young innovative
firms; reducng mono-functiondity in cty desgn.
Supportive economic policy in collaboration with other actors
supply of venture capital and management support, organisation of
knowledge transfer and knowledge exchange.
Advancing the podtion of Dédft as an international knowledge
node (conferences, exhibitions, summer courses etc.), including
knowledge tourism.

- Upgrading the cultural level of Ddft by improving culturd ser-
vices, arts and architecture.

- Cregting a broad carrying capacity for Deft as a knowledge city
among locd ditizens, educationd inditutes and companies (SMEs).

- A further development of Delft as a knowledge city in an

improved city-marketing.

It is interedting to see tha what has been missng in Ddft for a
long time - an integration of the universty in the locd community - (Knight 1995),
is now one of the suggested policy ams. Improving loca support for a knowledge
based economy and reducing the ‘bran dran’ by planing high-qudity resdentia
areas for young academics and academic top managers will be important ways to
reach this paticular am of loca integration.

It needs to be emphasized that the postion of Deft in regiond
economic policy is totally different from the one of Enschede in Twente. The
University of Twente has been established predominantly for improving the
regiond economy. Not surprisingly, it perfooms a mgor tak in advancing pro-
cesses of academic spin-off. In its strategic mission to develop the region’s
economy, a successful supportive scheme for innovative entrepreneurs (i.e. the
Temporary Entrepreneur Posts (TOP) scheme) and a science park have set the
scene snce the early 1980s.

Since its establishment in 1984 the TOP scheme - as an incubation

scheme - has enabled the universty to provide 180 young (innovéive) entrepre-
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neurs with managerid advice and finencid support (loans). Currently, the god is to
make avalable twelve TOP podss annuadly (Annud Report 1994). In addition, a
stience park has been edtablished in 1981 which now includes more than hundred
firms with 10 jobs on average. Within the framework of the Netherlands this park
is rather successful in new firm formation (Geenhuizen and Nijkamp 1996)
(Appendix 1).

The dty of Ddft offers a number of buildings which am a the
atraction of young innovative firms, but there is no science park in the strict sense.
The philosophy of science parks is now patly being redized by a new initiative of
the univerdty, locad government, Chamber of Commerce and various private actors
by means of an incubation scheme (Working Committee 1996). This initiative ams

to advance locd firm formation among young graduaes in the following ways

The promotion of entrepreneurship throughout the university,
paticularly to focus the curriculum on entrepreneurship.

Smilar to the TOP in Twente, the creation of temporary poss for
new entrepreneurs as an ‘incubation’ stage (DOP scheme). During
one year these entrepreneurs continue to develop their product,
edablish a busness plan and improve their entrepreneurid skills,
In this year they receive a ‘sdary’ of 30,000 DFL as a loan, to be
repayed in five years.

Egablishment of a venture cepital fund with young graduates as
the target group, and the supply of a package of supportive servi-
ces, such a housng and technicd fadilities (by the universty).

What is new in this initigive is its comprehensive character, its

broad support and its concern to make entrepreneurship more popular among
dudents and other actors a Ddft Universty of Technology.
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6. Research and Policy Implications

The university as an urban knowledge node has seldom been
investigated empiricdly in reaion to the use of knowledge and innovation in the
local (regiond) economy. There is a need to map out the knowledge flows (and
vehides) by means of an actor-oriented network andysis, with a particular empha-
gs on the relevance of knowledge flows for corporate innovatiion and new firm
formaion. The case of Dédft has illusrated the need for a thorough investigation of
the location pattern of spin-off of its universty. It is unknown to what extent the
low birth rate in the region (in view of its large knowledge supply) is caused by a
spatidly dispersed firm formation (eg. in adjacent regions) or by bariers to firm
formation among academic personnd and graduates. When the former process is a
hand, it is important to know wha mechanisms direct spin-off to regions outside
Ddlft.

Regading policy implications two perspectives deserve to be
dressed, i.e the univerdty as a knowledge node and the interaction between
universities and locd (regiond) actors. In order to increese the number of knowl-
edge-based new firms the mentdity a universties needs to be changed in favour of
gating an own busness We suggest the following ways (Bureau Bartels 1996;
Geenhuizen and Nij kamp 1996):

To make darting an own company popular among sudents, and to
devote a part of the curriculum to entrepreneuria skills, not only
in the second pat of the sudy but right from the beginning.

- To give successful academic entrepreneurs strong attention in
academic media in order to create ‘role model.9 and ’success
stories .

- To create incubation schemes with a comprehensve package, like
the one in Twente (and the forthcoming one in Ddft).
To establish (part-time) chairs on knowledge-based

entrepreneurship.  The chair holders act as managers of gpplied
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knowledge in ther faculties They provide education in entrepre-
neurid skills and innovation management, and act as supervisors

of incubatiion schemes in their faculties

In a locd (regiond) context, there is a need to improve the

interaction between univerdties and busness, paticulaly smdl and medium-sized

enterprises.  Accordingly, it is important to increese the transparency of academic
savices and ther accesshility. On the other hand, it should be emphasized tha

snal and medium-sized enterprises achieve most of ther knowledge from other

companies, paticularly their suppliers and customers (cf. BEA 1992). We suggest
the following policy ingredients (Bartels 1996; Geenhuizen and Nijkamp 1996):

To edablish a service centre for sandl and medium-sized enter-
prises where short and less advanced research problems can be
solved, and applied knowledge of the university can be made
accessible. This savice centre is preferably to be managed on a
joint basis (universty and companies).

To make knowledge trander to smal and medium-sized enter-
prises more popular among academics by providing incentives
such as a price (bonus).

To make innovations and new ideas better known among smdl
and medium-szed enterprises, for example, by means of an annud
directory and regular mestings.

To establish regional knowledge circles with manufacturers,
suppliers and clients, as well as the universty in order to commu-

nicate on (market-driven) research issues.

The d@ove ingredients illudrate particular ways in which the role

of urban universties can be improved in order to benefit more from their knowl-

edge potentials. However, the complexity of the urban knowledge capecity asks for

a thorough coordination of initigives in order to avoid duplication of work and
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lack of transparency.
With regard to research, we can conclude thet cross-comparative

andyss would be needed in order to invedigate the sdf-organizing and propelling
opportunities of scientific research and educationd inditutes. The focus of such an
andyss would paticulaly be on the identification of both site-specific and generic
criticd success conditions for knowledge-based economic growth.

Note 1. Hans Rijckenberg has mainly contributed to this paper in Section
4. The first two authors are responsible for all sections.
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Appendix 1 Science Parks in the Netherlands (1993)

Town and uni- Region Sarting Size Firms Jobs
versty (@) (b) yexr (ha)

Enschede (T) P 1981 18.5 106 1115
Leiden (G) c 1984 30 25 640
Groningen (G) P 1988 60 51 460
Nijmegen (G) ! 1989 1.5 25 100
Wageningen(A) I 1989 5.5 39 400
Amgerdam (G) C 1991 20 20 150

a. T = University of Technology, G = General University, A

= Universty of Agriculture.
b. Regiona location in the Netherlands P = Periphery, 1 =

Intermediate location, C = Core (Randstad).

Source: Adapted from Bartels and Wolff (1993), p. 1039.
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