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Abstract

In the past decades, the economic base of cities in advanced economies has shifted to a
dominance of knowledge-based activities. Therefore, knowledge needs to be treated in
urban policy as an important source of economic power and wdfae. It is noteworthy
that despite its importance, the urban knowledge cepacity has sddom been invedtigated
in an integrative way, including both creation and use of knowledge Firg, this paper ex-
plores the urban knowledge capacity in a conceptud sense. It then t)urns to an empiricd
exploration, by usng the city of Rotterdam in the Netherlands as an example. Both
corporate managers and urban politicians and planners are facing an increased  uncer-
tanty leading to a need for various new knowledge A mgor chdlenge is to edtablish
inditutiona  dructures that presarve open leamning and link various policy fidds with
each other. The paper concludes with a discusson of important lines of future research
and policy amed a improving the urban knowledge capacity, including an evaduation
framework for urban policy.



1. Introduction

European cities are increasingly losing the protection provided by national
borders. Vanishing borders mean the opening of regional economies to new networks
and new socid and economic influences, introducing an increased competition between
cities (cf. Cheshire and Gordon 1995). Such a competition may imply the increase of
regiond digparities in employment levds and wdfae At the same time there is a
growing awareness of the environmental chdlenge and needs for a sustainable urban
development (cf. Geenhuizen and Ratti 1997).

In advanced economies, the economic base of cities is being transformed from
commodity-based activities in the production sector to knowledge-based activities in the
knowledge sector or, broadly, the service-sector. Knowledge therefore, needs to be
regarded and treated by urban planners and politicians as an important source of econo-
mic power (Knight 1995; OECD 1996). Accordingly, it is a major challenge for
European cities to formulate policies for enhancing and valorizing their knowledge
cultures and transforming knowledge into local economic development. Despite its
importance, the urban knowledge capacity as an integrative concept - induding the
generation, aitraction and use of knowledge, as wel as various networking between the
actors involved - has sddom been invedigated empiricadly in reation to urban inno-
vation.

Each city has a knowledge base. This knowledge base is much more than that
contributed by forma processes of education and traning. Knowledge in the urban
economy comes dso from accumulated experience, from suppliers, advisors and custo-
mers, from professional meetings and casual conversation, from local R&D and
serendipidity, from migrant companies and intracompany trandfer, from media, libraries,
exhibitions, and data bases.

The sze and dructure of the knowledge capecity may be different between cities
of a different dze and socic-economic higory. Although large cities continue to perform
their role as knowledge centres, a new ‘generation’ of knowledge centres is emerging in
recent times. The latter ae usudly smdler cities with srongly developed credtivity
functions (intellectud fields, as wdl as at and crafts) and good network links, such as
with European high speed transport. These new knowledge centres are denoted as C-



dties, induding communication, credtivity and competence (Andersson 1991, Nijkamp
e a. 1992). Wha these cities provide for firms is the best and latest knowledge and
ideas, conditions to perform according to the highest standards, and access to resources
of firms and organizations aound the world (Kanter 1995). ‘Such circumstances are
particularly important for firms that are in the forefront of globa competition.

First, the paper discusses the relevance of local knowledge sources and networks
for innovative companies and innovative urban policy. Then, it turns to a conceptud
exploration of the knowledge capacity by usng an integrative approach. In an empirica
part the city of Rotterdam in the Netherlands is explored as an example of urban
economies in highly competitive fields with a need for innovative policy solutions.
Attention is dso given to wha has been achieved in the Rotterdam region in terms of
measures and new policy approaches. Following these empiricd explorations, various
future lines of research are discussed with a particular focus on the measurement of the
urban knowledge capacity. The paper concludes with an outline of loca knowledge
policy and a set of critical success factors for such policy.

The paper does not offer the results of a thorough invedtigation of cities and their
knowledge cepacity. It merdy tries to attract attention to this important research fied

and to develop vaious paths for future research.

2. Relevance of the Urban Knowledge Base

Companies ae increesngly facing uncertainty of various kinds. The pervasve
nature of new technologies (such as information and communication technology),
shrinking technology life cycles and fierce global competition contribute all to this
phenomenon. In order to reduce uncertainty, different kinds of knowledge ae reevant,
i.e. technicd knowledge related to product and process innovation, commercid knowl-
edge rdaed to makes and finance, and management knowledge including internd and
externd relaionships as wel as human resources. In an entrepreneurid context, flows of
knowledge encompass various different vehicles (Dos e d. 1988; Geenhuizen 1994),
namdly:



human capital (ideas, expertise, skills and routines redding in employess and
managers)

written language (data files, manuds, patents, scientific journds)

ord language (on-dte indruction, audio representation)

hardware (devices, equipment, materias)

tacit or visud representation (transfer by observing, doing and imaging).

Companies derive new knowledge from a large number of sources. Internal
sources are in-house R&D and practical experience in daily operations (‘implicit’
innovation). In the past decennia, a trend for an increased use of external sources has
become evident (cf. OECD 1996). There are many different external sources, such as
licences and new equipment (machinery), acquisition of small high-tech companies,
networking in various configurations (including suppliers, customers, research  inditutes),
outsourcing of R&D to consultancies and research inditutes, human resource manage-
ment (atracting new employees, retraining exising workforce), and informa  contacts
and networking.

The role of the city in advancing corporate innovation rests fird and foremost in
the urban labour market. In a European-wide study (Traxler et d. 1994) the labour
market (actud skills and potentid skills) ranked firsd among various urban attributes. It
IS important to note that the management of innovation involves more than acquiring
new technology. It includes the ability of firms to transform the technology into new
products and processes, to build the right industrid relaions and to bring innovations to
market (know-who). Thus, workers that operate new equipment or perform new labo-
ratory experiments have to be found in the locd (regiond) labour market. The same
holds for lower levels of management. A shortage of qudified and experienced person-
nd on various levds seems to be the mogt important threat faced by innovative firms
(Geenhuizen and Nijkamp 1996). Whether there is a sufficient match between labour
needs in the busness world and supply in the locad (regiond) labour market depends on
the ability of educationd inditutes to ddiver sufficent numbers of educated persons on
the desired level. It is also dependent upon the quality level of the urban housing
market, particularly the ability to attract highly educated workforce and to prevent
localy educated professonds to move away for housing reasons (Knight 1995).



A further important urban asset in corporate innovation is concerned with
network étributes. These include the qudity of telecommunication (representing imma-
terid network access) and specific (technology) links with locd universties. With regard
to the latter, various research results point to a preference for casua and short-term links
between firms and universities, such as participation in courses (cf. Damman et al.
1997).

Just like corporate managers, urban politicians and decision-makers are facing an
increased uncertainty. Vaious sources of uncertainty are largey beyond control of urban
policy, such as macro-economic developments (e.g. global trends in competition),
developments concerning European integration (fragmentation), and shifts in value
sysems and politicd power (Table 1). In addition, the urban system itsdf is a source of
many uncertainties, such as austonomous proceses in busness growth and migration,

and mechanisms underlying urban metabolism (rdevant in a sudanability policy frame-

work).
Table 1 Common sources of uncertainty in urban policy
Source Man examples
1. Exogenous to urban . Macro-economic
system . Micro- and meso-economic (indudtrid  organization)
. Politicd power bdance
. Vdue System
. Coheson in society
2. Within urban system . Autonomous developments of various kind
3. Policy ams . Feashility
. Acceptability in society
. Shifting gods and conditions (over time)
4. Policy ingruments . Effectiveness (time and costs)
. Side-effects
5. Supporting knowledge . Vdidity in terms of accuracy and precision,
(data) coherence and coverage

. Usefulness in terms of specific and generic
goplicability,  up-to-datedness




There are also various sources of uncertainty in urban policy itself. These
concern, for example, the feaghility of paticular policy ams, the sdection between
competing policy indruments and ther effectiveness in teems of time and cods, and the
phenomenon of shifting policy gods and conditions.

Much uncetainty is recently emerging with regad to the carrying cepecity of
policy decisions in the field of sustainability aims. Notions of sustainable urban
development are highly contestable (cf. Geenhuizen and Ratti ,1997; Haughton and
Hunter 1994). A further source of uncertainty is the qudity of the supporting knowledge
(data) in policy desgn, such as in terms of vdidity and up-to-date character (Arts and
Van Alphen 1996) (Table 1). The previous uncertainties in urban development and
urban policy indicate that the city itsdf is a mgor local user of knowledge of various
kind.

3 Knowledge Capacity as an Integrative Concept

Knowledge capacity can be defined as the capacity of urban actors to create new
knowledge, attract knowledge from esewhere, sore, transfer, transform (for use) and
use knowledge, and link various actors in the field with each other. Knowledge
encompasses technology, but adso managerid, marketing and policy knowledge, arts and
(traditiond) crafts The urban knowledge capacity includes various essentid activities
(cf. Bureau Bartds 1996; Geenhuizen et a. 1997):

- Management of (public) stocks of knowledge. This includes providing access to
achives, libraries etc, and more importantly, the modernizing of s<kills of the
resdent population and labour force.

- Creation of new knowledge. This activity occurs wdl-structured and planned in
universties, research inditutes, and companies. However, new knowledge is dso
the result of unexpected events (meetings) and falure (Sdeways) in research
experiments. There is a trend for interactive development of new knowledge in
which users and creators work in close co-operation.

Networking to advance knowledge creation and flow. Networking is important in



the transdfer of knowledge from crestor to user, and in the crestion of Synergy
between different actors and disciplines. Furthermore, networking is necessary to
improve the integration of knowledge actors in the local community, and to
connect local actors with globd actors.

- Transfer and transformation of knowledge. There is a difference between basic
knowledge and knowledge that can be applied, and between knowledge (vocabu-
laries) of different disciplines. In order to smoothen transfer, knowledge is
trandformed in various ways, such as by change of vocabulary and transparent
ways of presentation, eic.

- Use of knowledge. Mgor users of knowledge are companies and governments. It
is increasingly recognized that economic growth based on the use of new
knowledge is not only dependent upon the avalability of this knowledge but dso
upon specific conditions in the market and production organization (Amable and
Boyer 1995).

- Transmisson of knowledge. This includes forma education such as by unive-
gties, higher educationd inditutes, schools of at, and company schools. It dso
includes traning and eaboraion of regiond (locd) crafts usng informa chan
nels.

There ae many actors involved in the urban knowledge cepacity: universities and
higher educational institutes (including art schools), research institutes, consultancy
firms, and think tanks, manufacturing and sarvices firms  trandfer indtitutes, brokers in
network contacts and other intermediaries, and loca governments. The performance of
these actors is rather complex and difficult to understand, due to the following character-
isics of the urban knowledge capacity:

multiple actor and multiple role gStuation
multi-faceted

multi-layer policy (management) framework.
changing setting of knowledge crestion.

Actors involved in the urban knowledge capacity have often diverse (conflicting)



ams in relaion to knowledge, such as improving the competitive edge (firms) and
cregtion of high-tech jobs (locd governments). In addition, particular actors perform
different roles a the same time. Universties are gradudly moving to a multiple role
organizetion, with commercidization of knowledge adde from ther traditiond tasks in
research and educetion.

The multi-faceted nature of urban knowledge capacity calls for a multidis-
ciplinary  gpproach. It includes aspects of science dynamics and serendipity, micro-
economic behaviour of firms, sociology of clubs and informa networks, and economics
of public finance. A further cause of complexity follows from the policy (or manage-
ment) framework of urban knowledge being essentially multi-layered. The local
municipdity is important as it sets particular locd conditions to the knowledge capacity,
such as the avalability of premises for companies and housng for paticular income
groups. At the same time, public and private actors at higher spatial scale levels
influence the urban knowledge capacity to a consderable degree. For example, multi-
nationals can decide to open or close down loca laboratories, and nationd governments
can decide to increese or cut down research budgets and fix the maximum number of
dudents in particular faculties.

A final cause of complexity is the changing network setting of knowledge
cregtion, with new benchmark criteria such as flexibility and response time. There is a
shift from hierarchicd, disciplinary and divison of labour-based knowledge production
to a mode in which research problems are st across disciplinary boundaries with a
srong focus on gpplication (Gibbons e a. 1994). In terms of organization, there is a
larger number of actors involved (asde from universties, research centres) with an
increased emphasis on teams (consortia) working on a temporay bass. As a conse
quence, there is a trend for ddocdizing knowledge credtion, particularly in Stuations in
which there is no use of unique (locdly fixed) research equipment.

Networking seems to be the most important activity to fully use the urban
knowledge cepacity. But there is a drong qudity dement involved. Not dl networking
Is beneficial in terms of flexibility and open-mindedness. For example, tight local
networks (often based on persond relationships) may preclude open learning of the
actors involved, leading to a reduced local receptivity for new opportunities and

innovative ideas, and a concomitant loss of competitiveness (Grabher 1993). This



situation seemed to have prevailed in the Ruhr Region, where traditional economic
activities have been ‘protected” for too long. In addition, in indusrid relations one can
observe a basc difference between horizonta coordination on the one hand and verticdl
integration (centraization) on the other hand (Saxenian 1994). The former enables much
esde a flexible response to fat moving changes, while the latter causes much more
rigidity between actors. These different modds seem to explan the divergent develop-
ments of Slicon Valey and the Boston Area respectively. It is important to note that
network cultures cannot be changed eedly because they ae essentidly rooted in the

socio-economic  history and inditutions of cities and regions.

4, The Case of Rotterdam

In recent years European ports are increasingly losing the protection provided by
nationd governments. Measures of deregulation and harmonization within the European
Union are leading to new forces of competition, cresting win-lose dtuations. A further
new factor is the opening of Eastern European markets. At the same time, sea and land
trangport are increasingly incorporated in complex networks of chans dating with raw
materia production and ending with ddivery to customers, in which speed and flexibil-
ity are increesngly important. The globdization of makets and new sysgems of internd
and externd logidics have led to a new use of networks and nodes in new gSpatia
configurations (Priemus et d. 1995; Ratti 1995).

Segport activity determines transport and logistics in the Netherlands to a strong
degree. From dl inward bound goods 70% (tons) is transported by sea Rotterdam has a
leading pogtion within the range of ports from Le Havre to Hamburg, with more than
40% of dl throughput in this range of ports (Table 2). However, the leading postion of
Rotterdam is under pressure from competition by other Northwest European segports
and potentialy by ports in Southern (Mediterranean) Europe. In recent years, the growth
in overdl throughput in Rotterdam seems to dtagnate. A strong growth can be observed
for the dready large port of Hamburg (11%) and much smadler Wilhdmshaven (8%). A
moderate growth (4%) can be observed for Rotterdam’'s main competitor Antwerp.



Table 2 Throughput of goods in major European ports

Throughput  (1995) Change (1992-95)
Abs. Share
(min tons) (%) (%)
Le Havre-Hamburg Range
Rotterdam 294.3 40.0 0.
Antwerp 108.1 14.7 + 4.3
Hamburg 72.1 9.8 +10.8
Le Havre 53.8 7.3 - 1.3
Amgterdam 50.3 6.8 +2.4
Dunkirk 39.8 5.4 - 10
Wilhedmshaven 34.3 4.7 + 8.2
Bremen 31.2 4.2 + 1.3
Totds (a) 736.1 100
Other Ports
London 53.8 - +15.3
Maslle 86.6 - - 4.2
Genua 46.7 - +10.4
a. All ports, including smdler ones (not mentioned in the table).
Source: Rotterdam Port Authority 1996

Regarding class of good, containers are most relevant in view of the worldwide
containerisation. With a share of dmost 20% in totd throughput in Rotterdam, con-
taners ae the second important class of good, following crude oil (33%). Although
Rotterdam holds the largest share in container throughput in the Le Havre-Hamburg
range (37%), competition seems to be fierce as witnessed by developments in the recent
past (Table 3). Three ports in the Le HavreHamburg range have a dgnificantly stronger
growth than Rotterdam (16%), i.e. Le Havre (30%), Antwerp and Hamburg (both 27%).
Moreover, two Southern European ports (much smdler than Rotterdam) increase in
importance rapidly, i.e. La Spezia (close to Genua in Italy) (58%) and Algeciras
(Southern Spain) (48%). It needs to be invedtigated whether these ports focus on the

same markets in Centrd Europe as Rotterdam.
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Table 3 Throughput of containers in major European ports

Throughput  (1995) Change (1992-95)

Abs. Share

(a) (%) (%)
Le Havre-Hamburg Range
Rotterdam 4787 36.7 +16.0
Hamburg 2890 22.2 +27.4
Antwerp 2329 17.9 +26.9
Bremen 1524 11.7 +15.9
Le Havre 970 7.4 +30.0
Zeebrugge 528 4.1 + 0.6
Totds 13028 100
Other Ports
Felixtowe 1924 +25.8
Algeciras 1155 +48.1
La Spezia 965 . +57.7
Barcelona 689 - +24.8
a. Number x 1000 TEUs (Twenty Feet-Equivaent-Units)
Source: Rotterdam Port Authority 1996

Given the same hinterland, the competitive strength of individual seaports is
dependent upon many different factors. Firs, there are physcd circumstances such as
the quality of access from the sea, capacity of the segports, proximity to large industria
complexes and metropolitan areas, and the qudity of inland (waterway) connections.
Ragarding physicd characteridtics, Rotterdam ranks high in Europe (MVW 1996). In
addition, various non-physca conditions play a role such as qudity and productivity of
segport  sarvices, and regulation in view of socid law, environmental protection and
safety. Lagt but not least, there is the levd of port tariffs Decisons to land in Rotterdam
are, of course, increasingly based upon price and efficiency (speed) over the entire chan
involved. Two of the above factors cdl for atention in view of the competitive strength
of Rotterdam (MVW 1995), i.e congestion on the connecting inland road sysem and
the cog/quality relatiion of port services.

With regard to dynamics in the Rotterdam economy, one can observe a somewhat
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disappointing level of innovation in the business world (SEO 1994). The share of
menufacturing firms active in R&D is relaivdy smdl (34%), compared with the larger
region (province of South-Holland) (40%) and the national average (37%). The same
holds for the focus of R&D on product innovetion (61%, versus 69% and 65%) (Table
4). The postion of Rotterdam is sronger with regard to innovation input in services,
witness an emphasis on product innovation (83% of total R&D). However, when it
comes to output petterns, one can observe a relatively wesk podtion in services. New
products/'services account for 36% of turnover (the nationad average is 41%) (Geenhuiz-
en 1996). These peaterns indicate some falure (or missng links) in the knowledge
cgpacity of Rotterdam, both in the avalability (or accesshility) of knowledge and in the
trandformation of knowledge into commercid innovetions. A dmilar impresson is given
by another indicator for dynamics of local economies, namely new firm formation
(Teble 5). Despite a rdativey high birth rate (11.5), there is a rdativdy smdl birth
aurplus (5.3) in Rotterdam.

Various factors seem to contribute to the above dtuation (Bureau Bartels 1996).
First, there is a small use of external knowledge by companies, meaning a weakly
developed knowledge networking with research inditutes and other companies in the
region. With a predominantly nationd and internationd focus, the two univerdties (Ddft
Universty of Technology, Erasmus Universty) and other research inditutes are weskly
integrated in the regiond economy. This can be regarded as a missed opportunity for
locd smdl and medium-sized industry. Second, there are many initidives to increase the
use of locd knowledge, but these are manly ad-hoc and fragmentary. Accordingly, there
is a lack of trangparency and coherence (focus) in the interface between knowledge
creators and users.

As regads the future economic development of Rotterdam, the question arises
whether the competitive podtion of the segport needs to be further improved by building
additiond port faciliies to accommodate growth. Within this framework, it needs to be
emphasized that a number of ‘benefits from port facilities are fdling back, for example
employment from port-related ectivities (Berg and Van Klink 1996; Boven and Machie-
lse 1996). At the same time, vadue added seems to be rdativdly smdl in the region of
Rotterdam. Apat from the petro-chemicd industry, port activities have a focus on trandt
and storage. Vaue added from the port seems to be generated in a much larger area than
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Rotterdam. This dtuation together with a shortage of indigenous dynamics in the locd
economy, call for innovative approaches to the future economic development of
Rotterdam which may break up with traditiona paths to a certain degree.

Table 4 Innovation input-indicators per firm (1992) (a)
Region Manufacturing Services
| I | [l

Rotterdam 34 61 9 83
Province of South-Holland 40 69 9 73
Reference values:
Amgterdam 17 52 9 76
Maximum  (province) 69 72 24 75
Minimum  (province) 16 57 4 53
National average 37 65 10 69
a. | = Percentage share of firms active in R&D (internd/contracted out).

Il = Percentage share of R&D with a focus on product-innovation.
Source: Adapted from SEO (1994)

Table 5 Firm birth and birth surplus (1993)

Region Birth Rate (a) Birth Surplus (b)

Rotterdam 11.5 5.3

Province of South-Holland 11.2 5.5

Reference values

- Amsterdam 12.2 6.4

- Maximum  (province) 18.1 10.1

- Minimum  (province) 8.8 4.1

- Nationd average 10.9 5.6

a. Newly edtablished firms as a percentage of the stock of firms.

b. Newly established firms minus firms dissolved as a percentage of the
gock of firms

Source: Unified Chambers of Commerce (1994).
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5. Results in Rotterdam

This section will discuss two important achievements in Rotterdam, ONe concern-
ing the generation and use of new knowledge in the locd economy (particularly port
activities) and one concerning the use of new approaches in identifying innovative
development directions in urban policy.

In order to increese coherence in urban knowledge initigtives, two managing
(intermediary) organisations have recently been edablished, one with a disciplinary
gpproach (transport technology) and an emphass on links between research inditutes
and knowledge users in the business world (CTT 1996), and the other with a regional
focus on knowledge transfer and use, and particulaly education (KMR 1996). The
former organisation has the task to initiate and co-ordinate various research projects
concerning innovation in segport activity. A good example is the study on potentids of
an automated sysem for handliing and moving sea contanes, induding unloading of
ships, loading of trucks or trains, and moving the latter as automaticaly guided vehicles
to an inland termind. This study ams to increase efficiency of segport services and to
avoid using the road system. A second study identifies potentials for value added
activities connected with the segport.

There are various essentid differences with research projects in the past. Fird,
the present research projects are based upon public-private partnerships, meaning a joint
financing by the national government (two-third) and companies (one-third). This
condruction implies a greater commitment of companies (demand driven) and dso a
greater concern to use the newly developed knowledge. A second point is that the
present research projects have surpassed problems of individud companies and sngle
trangport modes. A further new deveopment is the shift from reluctance in networking
to a condructive amosphere in the co-operation between universties, research ingitutes
and trangport/logistics companies.

In teems of new agpproaches in urban policy the following has been achieved.
Within the local government a dructure has been edablished amed a an integrative
goproach with the participation of different depatments. Firgt activities have focused on
the devedopment of a drategic economic vison (101 5 years ahead) and concomitant
interventions  (investments, projects) (Boven and Machidse 1996). These activities have
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deivered a st of scenarios, experience with the exploration of various uncertainty, and
the identification of criticd influences.

The new approach is a process approach to policy desgn and implementation.
This approach has the advantage of intervention when unexpected developments occur.
At the same time, it has been redized tha when it comes to the trandation of scenario
thinking and process approaches into operationa urban policy, there is the danger of
fdling back on fixed paradigms, old success stories and well-known networks. It can be
concluded that firs important steps have been teken in developing an innovative urban
policy. New ways need to be found in which the local government as a learning

organization can rape the fruits of these firg steps.

6. Contours of Future Research

Research on the urban knowledge cepacity usng an integrative agpproach is not
entirdy new. A conceptud framework and methodology have recently been established
in a manly quditaive andyss (Knight 1995) and mixed quditaive-quantitaive andyss
(Bureau Bartels 1996). However, future research needs a stronger emphasis on
quantitative approaches, in order to sharpen the understanding of problems, to provide a
quantitative basis for policy design and monitoring, and to support cross-national
compaative andyss The following lines for future research can be sketched, with an
emphasis on the identification and measurement of the urban knowledge capecity (1 - 5)
and methodologies in urban policy (6 - 7):

¢} To deveop and use a sat of indicators to identify the knowledge capacity of
cities with regard to actors, activities, and networks within the city and with other
cities. In order to achieve in-depth indghts measurement of the urban knowledge

capacity needs to follow a cross-comparative approach.

(2) To explore the links between innovative behaviour of companies and characte-
rigics of the knowledge capacity of the host cities.
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3) To explore the links between innovative policies of local governments and

characterigtics of the knowledge capacity of their cities.

4 To identify labour market dynamics which are crucid in the knowledge capecity
(matching of demand and supply, in- and out-migration of knowledge workers

and knowledge companies).

(5) To identify barriers to knowledge networking and to design action-oriented
network policies to bridge these barriers (to be addressed to city governments).

(6) To deveop new methodologies in order to cope with uncertainty faced in urban
policy, such as scenaio andyss and smulaion experiments. In  addition, ways
need to be found to trandate the results of such approaches into operationa
practice of urban policy and planning.

(7 To find ways in which local structures (including the government) become
learning organizations, providing a seedbed for a coherent and permanent

generation of innovative thinking and solutions.

A vitd ingredient in research on knowledge capacity is the andyds of barriers.
The numerous networking activities - such as the identification of knowledge demand
and supply and the transfer of new knowledge to users - are conducive to many different
obstacles (Charles and Howells 1992; Geenhuizen 1994; Kamann 1993; Williams and
Gibson 1990). But dso the crestion of new networks and expanson of old ones ae
subject to this phenomenon (Hékansson 1988).

Many bariers in communication have a socio-culturd background and affect
both creators and users. Language is far the most important barrier here, preventing an
adequate (de)coding of messages. Language barriers include spoken, written and
computer language, as wdl as the vocabulary used in communication between different
disciplines and companies with different corporate cultures (Williams and Gibson 1990;
Knight 1995). A further category of bariers is concerned with socid group (class) dif-

ferences, such as based upon educationd and income divergencies. In these cases, access
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to knowledge may be prevented by means of exclusve membership such as of schools
and clubs. Vaious cities suffer from decreasng socid coheson conected with these

barier mechanisms.

1. Contours of an urban knowledge policy

Locd policy in European dities is fadng an extremdy important and chdlenging
task in the next coming years. With the increessng dominance of knowledge-based
activities in the economy, there is an urgent need to formulate policies for enhancing
and vdorizing the local knowledge capacity. The following policy ams may be reevant:

to define and understand the urban knowledge capacity

in a sdf-diagnogs, to identify and understand barriers in knowledge networking
to give explicit priority to improve the knowledge capacity

to stidy vaious conditions such as to upgrade the image of knowledge in
society, to promote locad achievements toward the outsde world

to edablish an inditutiond dructure which guarantees a permanent and coherent
use of the urban knowledge capacity and its improvement.

Dependent upon the precise problem diagnoss, various targeted policy measures
may be developed. To mention a few examples

- to prevent processes of downgrading (net migration loss of educated people and
artists, and knowledge firms) by a targeted housing policy and favourable
policies for locd busness

- to advance a better match between corporate needs for loca training and local
supply by a targeted educational program

- to advance credtivity in the community (intelectud, crafts at), by recognizing
and developing taents (providing dipendia, awards, prizes, degrees, etc.) and by
promoting ‘permanent  education’

- to advance networking, particularly where local institutional and disciplinary
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barriers prevent spontaneous processes (support of meetings, creation of meseting
places)

to edablish think tanks in locd government and link them with different policy
fidds and different stages in policy development.

Many of the above policy measures are not new for most municipdities. What is
new, however, is the role of knowledge as a guiding principle jn a large number of
policy fidds. For this reason, it would be wise to benefit from crossnationd learning to
be established upon standardized research and data on cities throughout Europe. In .
addition, the design of innovative policies may benefit from using the so-called
Pentagon Prism, an evduation framework which has demondrated its vdidity in various
European infrastructure policy analysis (Nijkamp 1996). It includes a systematic
investigation into five necessary conditions (criticd success factors) which ae to be
sdtisfied in order to make policy successful. With regard to urban knowledge policy, the
conditions can be summarized as follows (Figure 1):

Hard ware: This is concerned with the ‘hard core of policy ams and ingru-
ments. The man quesion is whether policy and proects provide a sufficient
solution for the problems a hand, in terms of coherence and impacts.

- Org ware: This is concerned with a aufficient coordinaion and management of
policy initiatives A mgor point of concan is the socid acceptability of various
measures.

- Enviro ware: This condition seems not criticd with regard to negative impacts
from urban knowledge policy. But thee may be very podtive impacts in the
framework of urban sudanability goads, such as the generation of knowledge in
order to improve urban energy efficiency, and to advance the application of
ecologicd principles in urban housng and gpatia planning.

- FEcon ware: This is concaned with economic feeshility and financid <tandards,
such as from cost-benefit analysis and cost-efficiency models, and (recently
edablished) economic impact andyss.

Info ware: This is concerned with a sufficient use of advanced information

(technology), including data sysems, software, modelling and experiments, in
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order to ded with uncertainty in an explicit and trangparent way. It has dso an

important role in edablishing an objective bads for sdection in urban policy.

Insert Figure 1.

The above conditions undeline the chdlenging tasks of urban policy in improv-

ing the knowledge capacity. The pivotal role of knowledge in competition between

companies and cities cdls for a high priority for such policy.
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Figure 1 Critical success factors based on the Pentagon model
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