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Abstract

This paper tracks the question of how to identiyalyse, characterise and visualise clusters acanomic
space. At the example of the German Metropolitagiéteof Nuremberg we suggest a cluster identifying
method based on (1) semi-structured in-depth i@ with experts from institutions and companay] (2) a
survey of 900 companies in cluster-relevant indestand services along regional supply chains. &icide if
regional clusters are at work, for each field afdtional specialisation we look at its concentraiio space,
potential for labour market pooling, the existen€&leading companies” (technology leaders, mat&atiers,
image carriers) as well as the presence of suppiristitutions and network activities.

In line with other studies on the region, we fineffields of specialisation and are able to idgrttvo more
potential clusters in the region. We also have ewi@ for the notion that clusters are not isolatetjlomerates
within their particular field but interlinked, allbéo varying extents. In addition, we observe exwoit
integration within the Metropolitan Region enhanbgdhe region’s cluster activities.

Regarding cooperation between companies as wbktgeen companies and institutions in the regian, w
analyse joint activities with other companies, itngibns and universities within or outside theioeg We
estimate determinants of cooperation activitiepéaheling on e.g. industry or cluster, functionailiation, firm
size, strength of competition). We find evidencetfe hypothesis that the intensity of regionalpmration is a
driving force for innovative activities, economienformance and regional competitiveness. These amésins
have important consequences for the local laboukeha
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1. Introduction

The blurry definitions of the term “cluster” operrange of possibilities on how to approach
this phenomenon. Clusters are dealt with in a spsttrum ranging from highly formalised

models of regional economic theory to practicainiray units for business development
institutions. Still, the variety of definitions arkde lack of a sharp outline offer hitches to use
well-established methods of economic theory toamngl shape a comprehensive picture of
individual clusters.

We developed a methodology to identify, analyseratterise and visualise clusters in an
economic area that encompasses different approatfezed by literature. As the full range
of cluster definitions has geographic proximity esfonomic actors at its core our analysis
concentrates on the regional contacts between auegas well as between companies and
institutions.

The methodology is based on semi-structured irdaryviwith experts from institutions and

companies, supported by a large survey of all conegain cluster-relevant industries and
services along regional supply chains. A set cé fiviteria is used to check whether fields of
functional specialisation can be considered as wgrklusters or, alternatively, as supply
chains with potential for clustering. The focusstidy is on Central Franconia, the core of the
European Metropolitan Region Nuremberg. In the [8880s, the regional development
authorities in the agglomeration started with @usnhanagement activities, making it an
interesting economic space for research.

The questionnaire developed for the survey contam®ng others, sections inquiring about
customer-supplier-relationships and existing ceadly terminated cooperation activities, joint
projects e.g. in the fields of development of huntapital or research, functional versus
industry affiliation but also products and servioffered, the core competencies, innovations,
the size by turnover and employees and compangtsteu It has been answered by roughly
900 firms.

In this paper we concentrate on the criterion ajpsvation between companies as well as
between companies and institutions. We presenngeraf cooperation-related descriptive
results of the survey. The firms’ cooperation autis indicated through joint activities with
other companies, universities, research institotesther institutions within or outside the
region. Their cooperative behaviour is influencegl by firm size and cluster affiliation. We
give information on cooperation patterns, obstaale$ advantages of cluster membership as
well as on factors for establishing cooperation.

The paper is organised as follows. Section 2 pes/@h overview of the cooperation aspects
in cluster literature. Section 3 contains a desionp of the methodology of cluster
identification we developed. Section 4 starts wdih introduction to the region we are
studying in this paper, followed by the applicatminthe methodology to collect and analyse
data and information on our database. Chapter Bropirical results is first dealing with
cooperation patterns, followed by activities insters and information on cooperation and
firm culture and ending with factors for establiglicooperation and presents first steps of a
model to show the propensity to cooperate withed#ht partners. Section 6 concludes and
gives an outlook.
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2. Clusters and cooperation

According to Feser and Sweengy...industry clusters are typically defined as siigant
geographic concentrations of major end-market itvaass their extended supply chains, other
sectors that share close technological or humaitatagffinities, and various specialized
supporting institutions”. Alternatively, a clustean be understood as “...a geographically
proximate group of interconnected companies, sappliservice providers and associated
institutions in a particular field, linked by extafities of various types’

The definitions were picked out of the wide varietfyexplanations of the term “cluster”.

Taking a closer look on these statements, the gbregems blurred. One could picture a
black box with no sharp outlines, unknown size amgpecific complexity that might be

encircled and approached from several directiormsvéver, what pervades all definitions is
the focus on geographical proximity for the intéi@et of different economic actors, even if
the radius of action cannot precisely be indicated.

For the emergence of successful regional innovatlusters the role of proximity is
emphasised in the literature from the field of o&gil economics. The advantages result from
agglomeration effects or network effects. Literatdifferentiates between two major types of
agglomeration advantages: localisation economiesth&s advantages caused by the
concentration of companies of one industry on atioa, and urbanisation economies as the
spatial concentration of companies from differemustries. The interaction of these factors
leads to the named agglomeration advantages thadlsa be measured empirically: For the
USA, Ciccone and Hall (1996) estimate a produgtigtowth of 4 to 6 percent with the
doubling of population density, for Europe a simiffect is showri. As Baptista puts it:
“...large urban markets provide local economies @les@nd urbanization lowers transport
costs. However, urban density also allows for aanmaipid spread of knowledge: it helps
companies learn what their consumers need and theat competitors are up to, and
provides beginners with a wider variety of oppoities and role models:”

The latter quote already indicates where reasonth®bemergence of clusters might lie: the
first aspect is the interaction between companied their demanding customers and
consumers. Critical and locally based customeroagesof the four cornerstones of Porter’s
“diamond model of competitiveness’In addition, Krugman’s core-periphery motéhat
was extended and modified several tifveescribes the interplay of production, consummptio
and localisation decisions of companies. In certainstellations it can develop centripetal
forces that lead to a centralisation of productidowever, empirical studies show that the
specialisation of regions tends to decfnet least as long as it is measured along the
conventional industry classifications. But thereevsdence that the importance of functional
specialisation, i.e. specialisation along intemsedtregional value chains, is growighe

! Feser and Sweeney (2002), p. 111

2 Porter (2003), p. 562

3 Ciccone and Cingano (2003), Baptista (2003), Mdlled Haas (2003)

“Baptista (2003), p. 166

® Porter (1990 and ensuing papers)

®it discusses models based on monopolistic competfDixit and Stiglitz (1977), Ethier (1982)) inngorld
with transport costs in the widest sense, scala@uoges and externalities of market size (e.g. Kraigm
(1991), Ottaviano and Puga (1997), Fujita, Krugmad Venables (1999), Fujita and Thisse (2002), Head
Mayer (2003))

! e.g. Krugman and Venables (1995), Helpman (19298)a (1999), Forslid and Ottaviano (2003)

8Kim (1995) for USA, Mdller and Tassinopoulos (20@®d Haas and Stiidekum (2005) for Germany

°See Moller and Litzel (2008) for applying clustetalfrom the Eastern Bavarian research project CORIS
(cluster-oriented regional information system, waavis.eu) to established measurements of regional
specialisation and spatial concentration of econautivities.
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characteristic feature of value chains or supplgirth is vertical integration with its forward
and backward linkages, externalities that affeatoenpany either because of changes in
suppliers’ or customers’ actions (Hirschman 1958).

For instance, Simmie et al. (2002) in their studiyfige innovative European city regions
(selected out of the ten cities with the highettnee R&D investments) show that indeed
clients and customers are the most important tymmltaborator for positively influencing a
company’s innovation procesklowever, differentiating along regional aspectsvshahat
companies located in the capitals and world cit@sdon and Paris rate their local customers
as less important for innovation than the inteoval ones, but for the regional cities of Milan
and Stuttgart as well as for Amsterdam (as thetalapf a smaller country) the result is
reverse. The authors conclude “... that networkedllpooduction theory has tended to over-
generalize the importance of local supplier/ custonproduction networks:®® One
explanation provided is that so far most case stufticused on ‘ordinary’ regional cities and
not on the very innovative core metropolitan regiolm addition, one has to consider that
especially in high-tech industries it is less likeb produce for the local market, cutting-edge
companies find their clients internationally — agthis orientation is eased by being closely
located to an international airport. For supplielationships Simmie et al. (2002) find the
same pattern.

Fritsch (2001) sheds some light on the manufagjusiector in the three German regions of
Baden, Hanover and Saxony. His data concerning ezatipn activities reveal that on
average one third of relationships to both custgnaeid suppliers are regional, meaning that
they are less important than close contacts witlerdbcal companies. Also Grotz and Braun
(1997) use a design of three German regions diffelargely in their industrial structure and
endowment with R&D institutions — Aachen, Luneb@gHe and Neckar-Alb — they also
focus on the mechanical engineering industry. Tiibaas assume that the type of region
largely influences the intensity of innovation netks (not clusters), but find hardly any
differences. In addition, they could not find muelidence for strong local bonds and state
“...that the significance of regional cooperation agdirms should not be overestimated.
Apart from traditional backward and forward linkagehe largest group of firms does not
have any stable relationships to other firms withieir region.** But taking a closer look on
specific innovation projects reveals that in thelyeatage of new product development —
when an idea is generated or taking shape — thdaregustomers are the most important
source of information.

Vertical interlinkages are one prerequisite forstdning. Also diagonal links with e.g.
research institutions and service partners gairortapce for successful innovation. Referring
again to the study of Fritsch (2001), around 5 @atr of manufacturing companies rely on
regional public research institutes. This strongaloperspective exists also vice versa:
research institutes in the regions considereddthia the major part of their project partners
in manufacturing are local. Fritsch concludes thp@bgraphical proximity is conducive for
cooperating. However, the study of Grotz and Brél@97) reveals that in their three regions
under consideration the contact to regional R&Dlitas is “...surprisingly weak™. “For
high-profile technology transfer (...) spatial proximobviously is irrelevant®® Simmie et
al. (2002) again find that mainly in the internat@b cities London, Paris and Amsterdam

1% Simmie et al. (2001), p. 56

! Grotz and Braun (1997), p. 549
2 Grotz and Braun (1997), p. 549
13 Grotz and Braun (1997), p. 550
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academics as well as universities are seen a nsajarce of information and prominent
location factor.

Yet another approach to look at clusters is thdyaisaof horizontal links between companies.
To refer again to Grotz and Braun (1997), in no-ohtheir three regions under consideration
they find only weak hints for horizontal cooperatie.g. for product or process development.
Simmie et al. (2002) investigate the location @& thighly innovative companies’ competitors
and show that in their sample the major competitmeseven situated in another country —
mainly again for the international cities. They clole that the overall competition is

enhancing innovation, not the local one.

The existing and emerging interlinkages betweenpames are not necessarily reflecting
price mechanisms at work. As Richardson (1972) rie=s from an industrial organisation
point of view, the coordination of the division labour can take place both within a firm and
via market transactions. However, internally a fioften focuses on similar activities, but
when complementary capabilities (Richardson uses rthtion ‘capabilities’ to combine
knowledge, experience and skifjsare needed — for instance to strengthen its rhadsition

— it is often not possible to purchase them onntlagket. Therefore, horizontal, vertical and
diagonal links also occur in the form of coopenatibat he defines as follows: “The essence
of co-operative arrangements (...) would seem tohleefdct that the parties to them accept
some degree of obligation — and therefore give sdegree of assurance — with respect to
their future conduct™ The stability of relationship and the mutual pwepomakes the
difference between a mere market transaction amgberation, no matter how formal or
informal the latter is organised. Also sociologygsing beyond economic reasons to help
explain why companies cooperate with others, wHramework they prefer, what their
expectations are or how strong the cluster awasangéhin a region is.

Against the background of cooperation also two othedes of entrepreneurial behaviour —
collaboration and competition — can be regardederB&e (2004) analyses the possible
constellations and interconnections between thlesse ttypes of restructuring strategies of
companies facing globalisation. According to theersgth and nature of relations between
Polenske’s ‘3Cs’ in possible frameworks of regiomd anetwork types she discusses three
alternative models to successfully adapt to chapgmarket situations — the regionally-
oriented and SME-dominated Italian model, the Japarmodel with a dominant customer
and a just-in-time-supplier and the Global moderebterised by mainly multinationals that
cooperate on a world-wide scale. As for the clusdsue, the Italian model seems to be
prevalent, perhaps because — as the author menrtioreny early cluster studies scrutinised
the Third Italy. However, e.g. Perkmann (2006) jules evidence that successful regions are
not necessarily characterised by territorial emleedéss and regional clusters. His area under
consideration is South Tyrol, an economic spacé siable development and where many
multinational branch-plants with just a few corger&k&D departments are located. The
author observes that the local links of these eslr owned firms are weak, but that the
region profits of the inflow of external knowledge e.g. because in twice as many
multinational plants than in locally owned firms/@stments in human resource development
took place. The skill level in the region is posgiy influenced and eases the introduction of
product and process innovation.

To make the step to successful innovation cluskekslman and Audretsch (1999) stress three
factors referring to horizontal interconnectionsst; complementary activities should be to a
certain extent diverse and if possible share a #ieal platform. This recurs on empirical

% Richardson (1972), p. 888
'3 Richardson (1972), p. 886
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results e.g. by Glaeser et al. (1992), finding thiaersity proves to be more conducive than
specialisation. Second, they state that competit®rspurring innovation more than a
monopoly*® It is not just the fact of competition stimulatitechnological developments, but
also the cooperation among competitors. For thrstadlation, Brandenburger and Nalebuff
(1996) created the notia-opetition Third, they find that the endowment with techrgbal
potential in the past is just partly explaining tevelopment of innovation clusters. For a
successful progress it seems to be far more immotta efficiently organise the existing
structures and networks: ,The underlying economid mmstitutional structure matters, as do
the microeconomic linkages across agents and fitfand Van den Berg et al. state on the
basis of an empirical study on growing clustersiine European cities: “There are many
indications that, increasingly, urban economic dgtoweems to emerge from fruitful co-
operation between economic actors, who form innegatcomplexes of firms and
organisations® These indications are for instance provided byr@lzzki and Fier (2004).
They investigate the German policies of publicindad incentives for collaborative (as
opposed to individual) R&D projects. Most likely g@nerate innovative output measured by
the number of resulting patents are the compahsatre involved in funded joint research
projects with other companies.

Along with cooperation and networking — be it betwénorizontally, vertically or diagonally
interlinked companies and institutions — comeseakehange of information and knowledge,
as already observed by Marshall (1890). ,'Knowledtjifers from ‘information’ in that it is
creative and informed by meaning and understandifggreas information is passive and,
without the application of knowledge, meaningleSsimplicit knowledge has got the
character of being ‘stick$” or tacit, it is hard or even impossible to codifyd is bound to
individuals and therefore to locations and regidmscal knowledge spillovers, also termed
spatially bound knowledge externalities, are stlpngonnected to implicit or sticky
knowledge. The latter can be considered as a jomall of knowledge that is nurtured through
social interaction that is typically happening mérexjuently in geographic proximity.

Knowledge spillovers are seen as an importantgfagconomic growth, but still the process
as such as well as the possibly selective trangmigsdg knowledge is conceptually not clear
and has not been sufficiently modelled or measuréds a black box. ,Indeed, most of the
metrics imply the imparting of knowledge, but da mctually measure i£* However, there
iIs a strand of literature on the possibilities ohnpng down the ‘invisible’ effects of
knowledge transfer. In this context, Jaffe et B93) try to localise and quantify these effects
by analysing the ‘paper trail’ left by patent citets“? And for instance Simmie et al. (2002)
show with qualitative data that both for internabas well as for regional cities the local
labour pool of specialists is highly relevant femovation. Other studies find different
evidence, e.g. Gallié (2008) studying the Frendteahnology sector with the objective to
put cooperation into the knowledge production figrct The author finds in her model “...
that the influence of geographic dimension is mwilihin cooperations when partners are
located in France or the European Uniéh.But Gallié also concludes that even if

'8 Glaeser et al. (1992), Audretsch and Feldman (1996

7 Audretsch (2003), p. 19

8yv/an den Berg et al. (2001), p. 185

9 Cooke (2005), footnote 1

Dyon Hippel (1994) introduces the notion "sticky”udretsch (2003) adapts it to “sticky knowledge”.

“Howells (2002), p. 876

22 A reference to Krugman'’s often quoted lines (1988.f.): ,(...) knowledge flows, by contrast, are isible;
they leave no paper trail by which they may be mesband tracked, and there is nothing to prevent t
theorist from assuming anything about them thatiges.”

% Gallié (2008), p. 10
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cooperation partners are located far apart, they stdl work face-to-face in business
meetings. According to Torre (2008a) — who alsostjoas the need for co-location and the
frequency of face-to-face contact necessary fomkedge spillovers and innovation — these
meetings are even necessary in epistemic commstnitie addition, both Boschma (2065)
and Torre (2008b) warn of possible negative effectsnnovation in being located close to
suppliers, customers and cooperation partnergntist prominent one being “... the problem
of lock-in, meaning a lack of openness and flekidif> as well as industrial espionage and
poaching.

In addition, sociological literature challenges thetomatism” that regular personal contact
and direct interaction creates trust and recipyogithin clusters’® Questions that arise are,
for instance, which formal and informal rules emabie cohesion of clusters, if a certain
collective behaviour can be observed in a clustertext and how collective identity is
created and sustained within clusters. Clustectiras can be seen as specialised networks
with power and control playing a central réleNetwork analysis can contribute to the
discussion with statements to cohesion, the deps$itglation and connectivity or the degree
of centralisation, e.g. if certain clusters are dwted by one agent or “leading compafiy”.
The often-drawn scenario of “self-fulfilling harmghin regional clusters will get some
additional twists.

Several authors emphasize the considerable diffesebetween the structures of clusters that
should not be neglected in data collection andyaisl As Guinet puts it: “Clusters are
inherently different between countries (or regignbetween technological areas, and
ultimately between individual clusters themselv&sSo the manifold methods to approach
clusters should be combined and used to get a ssmucture of the individual regional
clusters to provide a valuable basis for sounddred) economic policy.

3. Methodology of cluster identification

To identify a region’s clusters and to encompa#ferdint approaches offered by literature we
developed a methodoloyto systematically register the value-chain-oridré&ructures and
functional specialisation in an economic space. &l@v, sharing Simmie’s (2004) view
“...that clusters cannot be defined as geographibgats of study. Instead, it is necessary to
start with the kinds of linkages that competitivens use and then to assess how far these are
confined within particular localities (..3* we conduct the survey along the core
competencies of individual companies and instingi@and their interactions that can be
observed on the micro-level — customer-supplieati@hships, cooperation and membership
in networks. Cluster-relevant individual firm deadege collected and backed by geographic
information. We develop the geographical scopasdifidual clusters out of the information
on interlinkages and thus allow different clustpeafic economic spaces.

The detailed questionnaire covered the range datgoflustrated in Figure 1 that tries to
capture the most important aspects of clusterimggir it becomes clear that the concept with

24 Boschma (2005) gives a very broad picture of therplay of five dimensions of proximity: cognitive
organizational, social, institutional and geographproximity

% Boschma (2005), p. 62

5 Shrum and Wuthnow (1988)

?"Hakanson and Johanson (1993), Uzzi (1997), Abrai2é®i), Blumberg (2001)

%8 Jansen (1999, 2002). Examples of applied netwoakyais in the cluster context can be fourIJI in Canémd
Graf (2004) and Wrobel (2004).

29Guinet (2001), p. 5

% This section is based largely on section 8.3.1 @ilé and Litzel (2008).

31 Simmie (2004), p. 1096
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its different approaches is blurry and encirclespany-oriented questions. Both our different
interview guidelines and the questionnaire aregiesl to approach and encircle the topic
from business aspects familiar to management stadfmpany representatives are able to
answer detailed questions concerning cluster-reladpics as depicted in Figure 1. The term
‘cluster’ is introduced only at the very end withgaestion concerning cluster awareness.
Major practical problems arising from being unaaqted with the fuzzy ‘cluster’ notion can
thus be avoided.

regional
suppliers functional
employees industries
co-operation out-/ in=sourcing

contacts technology
transfer

Figure 1: The complexity of cluster-related aspects
Source: own illustration

The methodology involves several interconnectedhetds. To gain a first insight into the
economic structures and to identify the leading gantes in the region semi-structured in-
depth interviews with experts from different ingtibns are conducted. In the following,
members of the managing board of the leading corapaare interviewed as well, leading
among others to information about further relevfants and institutions in the region that are
also considered for further interviews. As manyedént fields of interest have to be taken
into account, a detailed manual for each type w@rutlew has been developed.

After this stage, a rough outline of the region’aimvalue chains is visible — including first
indications about the segments covered by regicorapetencies — and a share of the relevant
companies and institutions are identified. Als@ ttluster-specific extent of the economic
space — that very often does not correspond torasirative borders and should if possible
be defined by functional consideratidhs is becoming clear.

On the basis of this first information about poigntregional clusters, main vertical,

horizontal and diagonal links between companies lagdveen firms and institutions and
some strengths and weaknesses of the location gagmsurvey is conducted among
manufacturing companies and the service industiye Tuestionnaire is focusing on

deepening the cluster-specific information. It @mé sections inquiring about customer-
supplier-relationships and co-operations, jointjgxts e.g. in the fields of development of
human capital or research, functional versus inghadfiliation but also products and services
offered, the core competencies, innovations, tke by turnover and employees, company

% Feser et al. (2001) also work on the conceptuddlpro of clusters neglecting administrative bordéssa
basis for further quantitative and qualitative geak they developed a methodology that combinema n
spatial technique revealing inter-industry linkshwén analysis of employment patterns in econopeécs.
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structure etc. The detailed firm-specific infornoatiis backed by a focused analysis of
secondary statistical data.

For the identification of cluster potential in agi@n we developed a set of five criteria this
data is applied to. It is used to check whetheld$ieof functional specialisation can be
considered as working clusters or, alternativetysapply chains with potential for clustering.
These criteria are concentration in space, laboarket pooling, existence of “leading
companies” (technology leaders, market leadersgémaarriers), of supporting institutions
and network activities.

First, this methodology was implemented in EastBavaria in 2000 and 2001 with an
extension along the river Danube between Regensimulgthe Austrian border in 2006. In
2006 we then adapted the methodology to the spauifeds of the survey in the core of the
European Metropolitan Region Nuremberg. For thisepawe use data of the latter project
(see data description in Section 4.2).

4. The region and the data base for cluster identdation

In this section we first introduce the region we atudying in this paper. Then we describe
the application of the methodology outlined in 8®8tB to collect and analyse data, followed
by information on the database.

4.1 The region

In 2005 the Nuremberg region was admitted as Eampdetropolitan Region (EMR),
underlining its importance on national and inteiorel scale. The agglomeration forms —
after Greater Munich area — the second largestaomncentre in Bavaria and is found
among the ten strongest technology regions in Geyntauropean Metropolitan Regions are
considered as “the motors of social and culturaetimment. They are taken for spatial and
functional locations whose outstanding functionsioternational scale are radiating also
across the national border§”.

Our study focuses on the core of the EMR Nurembsemg the Bavarian district of Central
Franconia and the two adjacent counties Forchhigirdgper Franconia) and Neumarkt (part
of Upper Palatinate), coloured yellow and red iguire 2.

33 adam et al. (2005), p. 417, translation by the authors.
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Czech
Republic °®

Prague

Y B[ ]B EMR Nuremberg

Pilsen 1 Nuremberg region

Il central agglomeration

BAVARIA

Austria
Munich

[
Salzburg

Figure 2: The Federal State of Bavaria and the Num@berg region
Source: own illustration, we thank Stefan BohmenfidB for his support

The region with its two million inhabitants is chaterized by the triangle of the cities
Nuremberg-Fuerth-Erlangen (coloured red). This @agglration is surrounded by counties
with high population and industry density, the cioesfurther away are rural areas. Today the
entire Metropolitan Region comprises 21 countie®, cities and represents roughly 3.5
million inhabitants (blue, yellow and red in Figute

Nuremberg is the dominant city, where roughly onartgr of the population is living, but

where 37 percent of employees subject to socialirggcare working and where about

37 percent of the region’s GDP is also generatecddition, 37 percent of the unemployed
are registered in the city of Nurembéfg.

Concerning skill structure, the region under coasation follows roughly the West German
pattern, e.g. the national share of high-skillealdgiated employees is 8.7 percent, compared
to 9 percent in the European Metropolitan Regiomeliberg. Outstanding is the value for
the city of Erlangen with 25 percent of employeekling a degree. The reason for this lies in
the concentration of employers like Friedrich-Alegdar-University Erlangen-Nuremberg,
several headquarter facilities of a world-renownedtinational company and a wide range of
high-tech firms grouped around them. On the othemndh the region’s share of workers
without vocational qualification (14.2 percentaiso considerably higher than in the national
average (12.9 percent).

Within the European Metropolitan Region Nurembehg tcultural interconnections and
economic integration are strong, as can be seemgtfe intra- and interregional commuting

34 Data source for his section: Bavarian State Office for Statistics and Data Processing and the
statistical information offered by the Federal Employment Agency (BA).
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patterns focused on the agglomeration, by the d@slagiation of the Friedrich-Alexander-
University Erlangen-Nuremberg and the distributioh headquarters in the cities and
production sites in the outskirts.

What makes the economic space around Nuremberngarly interesting for cluster studies
is the advanced level of coordinated network aitisiin the region. They emerged in the
1990s, after two decades with a massive structinahge taking place. Traditional industries
like metal and electrical industry switched impada with services. “The proportion of
industrial employees fell from 61 percent to 39cpet, whilst the proportion of service
employees rose from 38 percent to 61 perc&ntd face these challenges, the regional
development authorities in the agglomeration stiaméth a strategy referring to cluster
concepts — to strengthen existing potentials ared rdgional labour market by initiating
cooperation and networks between companies asawdiétween companies and institutions.

A central feature was the development of a ‘Ma€tncept of DevelopmentEfitwicklungs-
leitbild) that was first passed in 1998 and then updat&®@b. Taking into account existing
or already terminated relationships to network g and interested companies it was
aiming at identifying regional fields of competence. clusters. These were to be organised
in “competence initiatives” — different kinds ofgamisations managing cluster activities to
individual extents — in order to shape Central Ecaig’s national and international profffe.

In the first place, cluster management activitievenbeen implemented in five fields of
competence: Transport and Logistics, Informatioth @dmmunication, Medicine and Health,
Energy and Environment and New Materials. In 20&, sixth field of Automation and
Production Technology was started. A range of sugbels focus on certain aspects of the
individual competence initiatives. To take accooithe dominant production-related service
industry with national and international importan¢e.g. companies like the already
mentioned Datev and Gesellschaft fir Konsumforsgh(@fK)) the field of Innovative
Services was also named as a regional core congeetsith strong potential for future
growth.

4.2 Database

We use data collected in the research project t€tasand Inter-Firm Networks in the Region
of Nuremberg”. This is a joint work of the Instieutfor Employment Research (IAB),
Nuremberg, and the University of Regensburg (UR§jrcof Economics. Part of this research
project is the implementation of the methodology oddister identification described in
Chapter 3 in the economic space named in Section 4.

For the survey, all firms without employees subjectocial security and companies in a non-
active status were excluded. In addition, a selactvas made according to the affiliation of
firms to NACE industries and methods of stratifiehdom sampling were applied. Some
sectors that are not of interest in the clustetexdnvere excluded entirely, e.g. antique shops
and private child care facilities. The question@airas sent to about 8,700 companies in the
region and was returned by 888 (10.2 percent). Tdreythe population of the following
analysis. We use only company information. As samiem are affiliated to more than one
cluster the total number of observations for clustéated questions is 1,397. The sample
represents roughly 88,000 employees, or agairtla ifitore than 10 percent of all dependent
workers.

% Heidenreich (2005), p. 746 — also see IHK Industrie- und Handelskammer Mittelfranken (2005),
Stadt Nurnberg (2003).

% please see Neumann (1996), Stadt Nirnberg (2003), Entwicklungsleitbild der Wirtschaftsregion
Nurnberg (2005) for information on the development and implementation of the process.
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4.3 Application of the cluster-identification methalology

The data described above we apply to a set ofdhiieria. It is used to check whether fields

of functional specialisation can be considered asking clusters or, alternatively, as supply

chains with potential for clustering. These crdeaire concentration in space, labour market
pooling, existence of “leading companies” (techggloleaders, market leaders, image

carriers), of supporting institutions and netwocki\aties.

Table 1: Overview of the criteria for cluster idenification and how strongly they
are fulfilled by

: labour :
concen- leading supporting net-
; . market Sorr )
tration companies . institutions | working
Cluster pooling
MED ++ +++ +++ +++ +++
AUT + ++ + ++ ++
L&T ++ +++ ++ +++ +++
I&C + ++ ++ ++ +++
PLA ++ ++ ++ +++ +++
MAC ++ ++ ++ ++ +
EL ++ ++ ++ ++ ++
ETE + ++ + ++ ++
Toy ++ + o + 0

Notes:+++ very strong, ++ strong, + weak, o very weakot fulfilled

Coming along with the interviews and the surveinfermation on the spatial dimension of

the fields of functional specialisation under cdesation. Possibly certain value chains are
strongly concentrated in a location within the emoic space, or some cluster-relevant
companies or institutions are located outside ¢géon.

The eight value chains we identified for this eaomospace as clusters (see Table 1) operate
in Automotive [AUT], Electronics [EL], Environmenrtatechnology & energy [ETE],
Information technology & communication services Q& Logistics & transport technology
[L&T], Specialised automation [MAC], Medical techogy & health [MED] and Plastics
industry [PLA],. Obviously our results back theldi® of competence in which network
organisations in Central Franconia are active. diaes extent, our research leads to different
and additional subclusters and we also identify mare potential clusters. After the first
expert interviews some other fields, for instanme industry [Toy], have been considered as
well, but their cluster prerequisites could noffisigntly be supported by the information.
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In the following we briefly describe the five crite we used for the identification of clusters
and reference to some examples from Central Framgolus the two adjacent counties
Forchheim and Neumarkt.

First, we consider the economic activities in tlgion and see if they have particular
elements. Along with that comes a structuring athemalue chain according to the main
competences covered by the regional players. Mgsrd@o be useful — especially when also
using the database for economic policy guidelined metwork management — to move
beyond the obvious categories producer, supplidriastitution, but to further differentiate
the parts of the value chain. In some clusters fidssible to refer to the NACE codes for a
description of the different main functions, but fathers it makes sense to depict them in
more detail. Taking the automotive industry, fostance, the NACE codes DM.34.00 cover
manufacture of motor vehicles (DM.34.10), manufeetaf bodies (coachwork) for motor
vehicles (...) (DM.34.20) and manufacture of partd aescessories for motor vehicles and
their engines (DM.34.30). In CORIS the automotiveustry is divided up into ten categories:
car manufacturers, first tier suppliers of plastio$ electronics, of metals and of further
systems, second tier suppliers of plastics, oftelas and of further components, further
suppliers of services and machinery, supportingituteons and services. This is one
possibility to shed some light on the hierarchg@alictures in a value chain and at the same
time to further describe and analyse the regioo&emic competencies.

Second, we look for the existence of ‘leading commsli in the industries under

consideration. We speak of a leading company dcallfirm shows at least two of the three
following characteristics: it is highly dynamic atehding in the development of technologies
and manufacturing processes (technology leadefast got a leading market position in
certain segments (market leader); its name is lglosennected to a certain product or
technology at a national and/ or international l€u®age). For the core of the European
Metropolitan Region Nuremberg, we find e.g. in Meditechnology & health a leading

company that produces medical systems for diagnasiaging, IT and therapy, having all

central company functions, especially R&D in thgioa; and two leading pharmaceutical
companies, all with close regional connections.

Third, the phenomenon of labour market poolingleh into account. Can the existence of a
specialised workforce be observed? In some areabwous pooling of skills is found, e.g.
highly specialised craftsmen in glass industry mdustrial occupations and engineers in
electronics and robotics. Interviews reveal thatplewyers are aware of the improved
possibilities of matching in a functionally spe@all regior’® Also, there is evidence for
poaching incidents as described by Combes and Bura2001) and Fosfuri and Regnde
(2003). Indications for the assessment of the tdtlbetween pooling and poaching can be
derived from a range of cooperation projects theluide the intense cross-company exchange
of employees.

In addition, we consider the existence of suppgriinstitutions and their sectoral importance.
Vital contributors to cluster structures are amastgers universities and universities of
applied sciences with cluster-relevant facultied &elds of research and the willingness to
cooperate, research institutes, technical and wmo@dt schools, technology transfer
institutions, regional development agencies, wagkitommittees and network management.
All of these can be found in the economic spacdéyaed.

" The general descriptions in this section are based on section 8.3.1 in Méller and Litzel (2008), a
paper where the methodology was applied to data from Eastern Bavaria.
% as observed as well e.g. by Andersson et al. (2004)
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The last criterion — and the one we are focussingnothis paper — is the evidence of
cooperation between firms and between companiesnatitltions. Of some importance are
also joint actions in the sense of coopetitiorthe cooperation between competitors. The
latter can be observed e.g. in joint R&D-projectgporcelain manufacturers located in the
neighbouring region of Eastern Bavaria — usuakyde competitors in their end markets —
and a research institution that is located in Génfiranconia. Many different kinds of
cooperation occur in the managed networks.

5. Empirical results

In this chapter we first present descriptive resaftour analysis, concentrating on the aspects
of cooperation between companies as well as bete@@mpanies and institutions. In a second
section we present the first version of a modeihgi\an indication about the

5.1 Descriptive evidence on cooperation activities the core of the EMR Nuremberg

Of the companies answering the cluster questioeneaughly 70 percent stated to cooperate
with other companies. More than one fifth are imeal only in regional cooperation activities
with other firms. However, the share of just supggional cooperation projects is as high as
29.2 percent and 17.5 percent are involved botiegional and supra-regional joint activities
with other companies (see Figure 3).

The second most important field for companies’ @apon is with networks and initiatives,
where the share of 18.2 percent indicates a reggfonas. But still, more than 60 percent of
the companies are not in close touch with netwo@iancerning joint activities with locally

oriented partners like Chambers of Industry and @ence, Chambers of Crafts and
municipalities, the regional share with 19 and Jgercent respectively is certainly higher
than the supra-regional one, only few address tagjional and supra-regional institutions.

Taking a look at fields connected to joint reseactivities, it turns out that contacts to local
universities and universities of applied sciences established by 109 companies of our
population of 790 (the rest of the 888 participamissing), being 13.9 percent. 7.6 percent
are cooperating with universities on both regicaad national level, more than 9 percent act
only supra-regionally. For projects with reseanchtitutions, the situation is reversed: only
4.6 percent of the companies find research capadically, whereas nearly 12 percent of the
companies in our survey work jointly with reseafelilities outside the economic space.
However, the majority of between 70 and 80 peroétihe companies indicated to have never
cooperated with universities, chambers, municijgalior research institutions.

39 Brandenburger and Nalebuff (1996)
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80

companies networks universities chambers municipalities research inst.
(N=840) (N=793) (N=790) (N=775) (N=777) (N=766)
‘ W yes, regional O yes, supra-regional m yes, both ‘

Figure 3: Answers to the question: ,Has your compan already cooperated with the following
partners?
Source: IAB & UR company survey 2006/ 2007, EMRehhlerg

A set of questions aimed at finding out the comesimwareness of being part of a cluster. In
the questionnaire we gave a brief definition ofuster as a regional and (more or less) loose
network of companies and supporting institutionsairspecialised field of production or
services, possibly spreading to several industti¢® percent state they are an active member
of at least one regional cluster and 8.6 percend &avarian/ supra-regional cluster. The
results correspond to the replies above, were lthees of network activities of all kinds is
higher. We were also asking about potential menhigens a cluster, trying to find out the
level of information about the existing structuessl an interest in these offers. 24.1 percent
of the companies see themselves as a potential erenfita regional and 20.2 percent of a
Bavarian cluster. However, the option of giving iéiddal open information reveals some
extent of uncertainty about the nature of clustergch has to be taken into account.

As can be expected, the cooperation culture of@ciuster members is more developed than
in other companies. Of all non-cooperating companamly 5.5 percent are active cluster
members and around 18 percent potential membegsird=# depicts some details. 87.8
percent of active cluster members are involvedomperation activities with other firms, the
corresponding share of potential cluster member&i8 percent and a little more than 60
percent of non-members. The differences are evae modent when looking at cooperation
with networks and institutions. 71.2 percent of Hutive members have joint projects with
organisations, the share being nearly three tilmdsigh as of non-members, where less than
one fourth cooperates with institutions.
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100
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cooperation with cooperation with cooperation with
companies networks universities
(N=810) (N=764) (N=763)
cluster membership: Hl active H potential O none

Figure 4: Cooperation activities of active and potetial cluster members and firms with
no connections to clusters, N=888.
Source: IAB & UR company survey 2006/ 2007)

However, joining clusters and the activities oftedes not come without problems for the
participants (see Figure 5). 42 percent of regiahaster members think that the additional
time requirements and coordination efforts withie tompany are a negative side of being
actively involved. The lack of information abouttential partners for joint activities is an
obstacle for more than one third of the compameslved, whereas nearly 18 percent claim
that there are no suitable cooperation partnersinvithe regional cluster. Still roughly
30 percent cannot see a great benefit for own basirA share of 9.4 percent of active cluster
members strongly fears knowledge disclosure ta@lysartners or competitors, whereas 47.9
percent do not consider this an obstacle for ctugéeticipation. The factor causing least
problems is the possibly too strong dependencelwmr companies.

Taking a look on the positive consequences of pgra cluster (see Figure 6), the ‘contact
iIssues’ seem to be the major reason for gettinglwed. Asking about the advantage of
access to cluster-specific information, more thaped quarters state that this option applies or
applies strongly, and not a single participant gdnee answer “applies not at all”. A better
image for the industry or value chain the clussewvorking in — and hence the own image — is
also a positive consequence of clustering for getfuwlee quarters of cluster companies. To
establish contact to new customers is a major adganfor over 60 percent of participants,
new contacts to cooperation partners for reseandhdavelopment for over 40 percent and
new contacts to suppliers for over one third. Theaatage of eased access to qualified
personnel is possibly hard to grasp, as nearly &@emt are “undecided”. Access to loan
capital and funds or subsidies does not seem &mla&lvantage of joining in a cluster. Taking
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both questions together, the level of agreemenh \lie questionnaire items offered is
persistently higher for the pros in comparisoni® ¢ons.

100%

80%

60%

40%

20%

0%

time noinfoon low benefit knowledge no dependence
requirements pot. partners  (N=118) disclosure  compatible on partners
(N=119) (N=119) (N=117) partners (N=118)
(N=118)

‘ Ostronglyapplies Mapplies Bundecided Oappliesnotalot @ applies notatall ‘

Figure 5: Obstacles and problems in joining a clust.
Source: IAB & UR company survey 2006/ 2007, EMR Nioerg

100%

80%

60%

40%

20%
25.4
14.9
8.0
0% ‘ ‘
access better image contacts contacts contacts access qual. access funds access loan
information (N=119) customers research suppliers personnel (N=117) capital
(N=118) (N=118) (N=114) (N=112) (N=117) (N=115)

O applies strongly W applies W undecided O applies nota lot @ applies not at all

Figure 6: Advantages and positive consequences ofring a cluster.
Source: IAB & UR company survey 2006/ 2007, EMR Nioerg
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Looking at the frequency of cooperative relatiopshin different clustef§, it is expected that
companies working in technology-oriented value ehaare cooperating more often with
other companies and especially with universities amsearch institutions than others
whereas clusters dominated by industry-relatedisesvshould be concentrated on joint
activities on the inter-firm level. Figure 7 shothat roughly three quarters of firms affiliated
with the cluster Information technology & commuriioa services (I&C) have already
cooperated with another company. They are alsoirlgadoncerning cooperation with
networks and initiatives with 45 percent of actfirens involved. Concerning exchange with
universities, universities of applied sciences asdarch institutions, I1&C is found on the last
but one position. Very close to research is thie fed Medical technology & health (MED)
with 38 percent of all cluster members involvedamt projects with universities. MED is
also strong in cooperating with other companiesodrad 70 percent of cluster members are
active in this field.

i ‘ ‘ ‘ | 1&C
) | T
| | ETE _
MED cooperation
| AUT companies
I I I | PLA
I AC
‘ ‘ ] no affiliation
‘ ] AUT
I IED
| | ETE
I - cooperation
[ ] PLA with
MAC universities
| ] 1&C
L&T
no affiliation
1 ‘ ] 1&C
: ] no affiliation
‘ ] AUT '
| PLA cooperation
MED with
EL networks
L&T
| | ETE
I MAC
I T
0% 20% 40% 60% 80% 100%

Figure 7: Cooperation activities (frequency) in diferent clusters, N=1385.
(source: IAB & UR company survey 2006/ 2007, EMR Nuremberg) — regional and supra-
regional cooperations are aggregated to “yes, we cooperate”.
abbr.: AUT — Automotive/ EL — Electronics/ ETE — Environmental technology & energy/
I&C — Information technology & communication services/ L&T — Logistics & transport
technology/ MAC — Specialised automation/ Specialised automation/ MED — Medical
—technology-&healthfPEA — Plastics industry — all the other companies participating in the
“° The compeyibainceldffiitates atfitiated githandustere sétenbiestbridentification. Affiliation decisions
were made according to functional considerations based on a range of indications in the
guestionnaire.
! See, for instance, de Noronha Vaz and Nijkamp (2009).
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The automotive industry is a value chain with ehlygrogressed degree of production integration. So
it would be expected that the pattern of coopenatiequency looks different than our results. Only
64.9 percent of AUT-members are stating that threycaoperating with companies, but with nearly
40 percent they are no. 1 in joint projects witeet@ch and development. Also, the companies are
close to network initiatives. This pattern can lyabe explained by the structure of the automotive
industry in the region of analysis. In Central Fe@mia no car producer is located, but a stronggrhal

of first and second tier suppliers. These firmsehavhigh level of R&D. In addition, central network
initiatives also for the Bavarian automobile clustee based in Nuremberg, so geographic proximity
might ease the close contact to these organisations

As for the number of cooperation partners namedhe questionnaire, there are also differences
between the clusters as depicted in Figure 8. r&mmental technology & energy (ETE) more than
three quarters of all cluster members are involiredwo or more explicitly named cooperation
partners, most other clusters are a little leswaetith around 60 percent of members joined two or
more cooperative relationships.

100%
80%

60%

40%

20%

0%
ETE MED AUT PLA EL I&C MAC L&T others

No. cooperation projects @6 m5 @4 ©3 D2 ml1 @m0

Figure 8: The number of cooperation partners namedy the members of different
clusters (shares), N=1380.
Source: IAB & UR company survey 2006/ 2007, EMR Nuoerg) —egional and supra-
regional cooperations are aggregettéges, we cooperateabbr.: see notes
Fiaure 7

We also shed some light on the contacts betweenbemsnof the different clusters. Clusters
are not isolated conglomerates in their respedieiels, but are interlinked, although to
different extents, as is depicted in Figure 9. Qatia show that for instance the interlinkages
between the local clusters Specialised automatibhQ) and Medical technology & health
(MED) are strong, as well as between MAC and Etetts (EL) and Automotive (AUT)
respectively. In Central Franconia and adjacertridis MAC as producers of capital goods
are specialised in these fields, as a number af gevelopments shows. However, the links
between MAC and I&C (Information technology & comnication services) are not as strong
as might be expected, thinking of the growing int@oce of programmable controllers and
embedded systems in automation. Logistics & trariggchnology (L&T) can be seen as a
cross-sectional technology interlinked with all@tlvalue chains. In the core of the European
Metropolitan Region the links to 1&C are strongkeam expected. The reason might lie in the
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specialisation of Nuremberg on transport technglagy. the development and implemen-
tation of the driverless underground train withighhshare of software and sensors.

Figure 9: differently strong interlinkages betweenclusters
Source: IAB & UR company survey 2006/ 2007 and exip&grviews, EMR Nuremberg
abbr.: see notes Figure 7

Concerning cooperation behaviour of differentlyesiZirms we anticipate that big companies
with over 250 employees cooperate more frequehtiy tmedium-sized or small companies
with less than 20 employe®sindeed, 72 percent of the latter are involvedhideast one
cooperation project, as well as more than threetersaof medium-sized firms (20 to 249
employees) and 91.4 percent of big compdnies

Some more detailed results are depicted in FigQrd-tr cooperation with other companies
firm size hardly seems to matter — in all threeegaties the share of cooperating companies is
between 67 and 81 percent. Looking at contactsetawarks and initiatives, the difference
between big companies (54.7 percent) and smallneedium-sized firms (both a little more
than one third) is higher, but in any category @apon activity is less frequent than with
companies. The most striking discrepancy can badon cooperation with universities and
research institutions. It was expected that for ¢egnpanies access to R&D-capacities is
easier than for SMEs. In our survey, 78.9 percérirms with more than 250 employees
state that they cooperate with universities. Ju third of medium-sized companies are
involved, and as few as 21.2 percent of firms vi@bs than 20 employees cooperate with
universities.

Referring to Figure 4 it is interesting to notettiracontrast the active and potential cluster
members as well as the non-affiliated ones comdlgtéave a higher share of cooperation
activities with networks than with universities.

2 see also Schmidt (2007) who gives a broad literature review of studies that show that bigger firms
cooperate more frequently than SMEs.

3 Of 888 answering companies, 222 stated to have no cooperation at all and 666 to have at least one
cooperation partner (missings counted as none).
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Figure 10: Cooperation activities of differently seed companies with other
companies, universities and universities of appliedcience as well as with
networks and initiatives.
Source: IAB & UR company survey 2006/ 2007, EMR Nioerg)
small enterprises = 0 to 19 employees, me-sized enterprises = 20 t09
5.2 A model on cooperation activities = preliminary version, to be elaborated =

Putting the descriptive evidence in a logit modelavaluate the propensity to cooperate in a
multivariate model with a binary dependent variabking cooperation activities. As in the
descriptive section (Section 5.1) we choose thppeaaches: cooperation with companies,
with universities and networks respectively.

Table 2: The propensity to cooperate with differenfpartners

. . .. cooperation with cooperation with
cooperation with companies . -
universities networks

A B A B A B
_cons 144 .351** -2.609%** -2.522%** -15p%* -.618***
number
employees 1.109** 1.095* 1.544%*=* 1.508*** 1.112* 1.093**
(log)
member
regional 2.734%* 2.524%* 3.609***
cluster
member any 1.392% 1.802%+ 880
cluster

Notes: Estimates of logit coefficients (odds ratios)
* statistically significant at the 10 percent level
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** statistically significant at the 5 percent léve
*** statistically significant at the 1 percent ldve

For each approach we differentiate between modgf the company under consideration is
classifying itself as an active or potential membea cluster in the Nuremberg region) and
model B (companies participating in the surveyliatitd to the identified clusters by the
authors on the basis of a wide range of informaftiom the questionnaires).

The results in Table 2 show that the coefficieritemodel A are constantly higher than those
of model B, indicating that a company that classifitself as an active or potential member of
a cluster in the Nuremberg region — standing fastelr awareness — has a stronger effect on
the companies’ propensity to get involved in coafien activities than the functional
affiliation to a regional cluster. This might alsaplain why the odds ratio of model B for
cooperative relationships with networks and iniia$ is not significant — some of these
initiatives might be cluster managements and #e li

As expected the size of the companies — measurethpjoyment — positively influences the
propensity to cooperate, especially concerningtj@rojects with local universities and
universities of applied sciences. The odds ratroshances to cooperate with universities are
nearly 40 percent higher than for the other codpmragartners.

Table 3: The propensity of cluster members to coopate with different partners

. . L cooperation with cooperation with
cooperation with companies . "
universities networks

C D C D C D
_cons 137 -.175 -2.556*+* -2.947%* QQrr+ -1.488*+*
number
employees 1.132* 1.132% 1.547%** 1.553** 1.123** 1.146%*
(log)
member
regional 2.581*** 2.382%** 3.564***
cluster
AUT 1.111 1.130 1.554 1.464 1.522 836
EL 1.009 1.078 1.376 1.503* .664* 658*
ETE 1.980** 1.902** 2.154%** 2.163** 1.16 1.108
1&C 2.637*** 2.270%** 1.613* 1.417* 1.998* 1.749%**
L&T 1.231 1.300 .626* .681 793 .879
MAC .826 .786 .897 .902 .688* .598
MED 1.382 1.300 2.242%* 2.197%** 1.053 1.043
PLA 1.078 .893 1.065 917 1.165 .890

Notes: Estimates of logit coefficients (odds ratios)
* statistically significant at the 10 percent level
** statistically significant at the 5 percent léve
*** statistically significant at the 1 percent ldve

In Table 3 we break down the estimates of Table& fthe aggregated variable “member any
cluster” of model B to the individual clusters idiéied for the Nuremberg region. In model D
we also include the variable “member regional @dsas an indication for cluster awareness.
Again, the number of employees is highly significaime gap between its influence on
cooperation with companies or networks and cooperatith universities is even larger than
in models A and B. The influence of affiliation itadividual clusters on cooperation activity
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in most cases is fairly weak. Just the 1&C clustas statistically significant odds ratios for all
model versions and also generates the highests/édueooperation with companies as well
as with networks and initiatives — the high propignsf 1&C companies to cooperate with
different partners was already visible in Figuréie only difference is in cooperation with
universities: 1&C values and significance level® d@opped by both ETE (Environmental
technology & energy) as well as MED (Medical tedogy & health) and partly by EL
(Electronics).

6. Résumé and perspectives

In this paper we presented descriptive results anfttst model of the research project
“Clusters and Inter-Firm Networks in the Regiom\afremberg”, a joint work of the Institute
of Employment Research (IAB) and the UniversityRd#gensburg. In this project we use a
methodology of identifying and analysing clustensai not yet exactly specified economic
space, encompassing different approaches offerditeature.

The focus of study presented here is on Centrahdérda, the core of the European
Metropolitan Region Nuremberg. In the late 1990s, tegional development authorities in
the agglomeration started with cluster managemetiiges, by now implemented in five
fields and starting in a sixth. These fields ofpksation are backed by our research which
also identified two more potential clusters.

In this paper we pick out cooperation between cangsaas well as between companies and
institutions as one section of the study. We findperation patterns: the share of companies
working jointly with other companies — be it frofnet point of view of firm size, active or
potential cluster membership or the affiliationndividual clusters — is a lot higher than with
networks and institutions or universities, univiéesi of applied science or research
institutions. We were asking about the pros andsdaorparticipating in a cluster. Obstacles
and problems are considered persistently as lé=mssie than the advantages.

Cooperation behaviour also changes between clusi#lough in some value chains we
expected a somewhat different picture. A rangeunfresults can also not support the critical
studies quoted from literature. Furthermore, wes@né evidence for the fact that clusters are
not isolated conglomerates in their respectivedfigbut are interlinked to different extents.
The cross-analysis of firm size and preferred coaipmn partners shows the results we
anticipated — big companies are cooperating marguintly than small or medium-sized
firms. However, these differences are only strikimg the field of cooperation with
universities and research institutions. For joirdj@cts with other companies and networks
the activities of all firm sizes are roughly on game level.

In the first steps of a model that links the prapnto cooperate with characteristics of the
firm (industry or cluster, functional affiliatiorfiirm size). We also think that the intensity of
regional cooperation is a driving force for innavatactivities and economic performance
and that these mechanisms have important consesgi@rcthe local labour market.

In future steps we will include for instance infation on the strength of competition,
company functions on the location, outsourcing pedormance in innovation in the model.
Links to the labour market will be established bgling on pooling of specialised workforce
and employment development of cluster members sarsn-cluster members. Further fields
of research are also from the sociological poinviefv, e.g. the position of companies in a
cluster or if certain clusters are dominated by agent.



3 Central European Conference in Regional Scier€@ERS, 2009 - 619 —

References:

Abraham, Martin (2001): Die Rolle von Vertrag, Macind sozialer Einbettung fur wirtschatftliche
Transaktionen. Das Beispiel des Zahlungsverhaltenkglner Zeitschrift fir Soziologie und
Sozialpsychologie 53, p. 28-49.

Adam, Brigitte, Jurgen Goddecke-Stellmann and IHgalbrink (2005): Metropolregionen als
Forschungsgegenstand. Aktueller Stand, erste Eiggebund Perspektiven, in: Informationen zur
Raumentwicklung, H. 7, p. 417-430.

Andersson, Fredrick, Simon Burgess and Julia |eL@®04): Cities, Matching and the Productivity
Gains of Agglomeration, CEP Discussion Paper N8, &&ntre for Economic Performance, London.

Audretsch, David B. (2003): Globalization, Innowatiand the Strategic Management of Places, in:
Brocker, Johannes et al. (ed.). Innovation Clustasinterregional Competition, p. 11-27.

Audretsch, David B. and Maryann Feldman (1996): R&fillovers and the Geography of Innovation
and Production, in: American Economic Review 86(3%30-640.

Baptista, Rui (2003): Productivity and the DensityRegional Clusters, in: Brocker, Johannes et al.
(Hrsg.). Innovation Clusters and Interregional Cetitfon, p. 163-181.

Barjak, Franz and Rolf Meyer (2004): Analyse derdvations- und Wettbewerbsfahigkeit von
Branchenclustern in der Schweiz — State of the Rethe A, Discussion Paper DPW 2004-07,
Fachhochschule Solothurn Nordwestschweiz.

Van den Berg, Leo, Erik Braun and Willem van Wind2801): Growth Clusters in European Cities:
An Integral Approach, in: Urban Studies, Vol. 3&.N, p. 185-205.

Blumberg, Boris F. (2001): Cooperation Contractsveen Embedded Firms, in: Organization Studies
22, p. 825-852.

Boschma, Ron A. (2005): Proximity and innovatiomridical assessment, in: Regional Studies 39, p.
61-74.

Brocker, Johannes, Dirk Dohse and Rudiger Soltwgste) (2003): Innovation Clusters and
Interregional Competition, Berlin, Heidelberg, N&wrk: Springer.

Brandenburger, Adam M. and Barry J. Nalebuff (19@&)-opetition, New York: Currency
Doubleday.

Cantner, Uwe and Holger Graf (2004): The Networknoiovators in Jena: An Application of Social
Network Analysis, Arbeits- und Diskussionspapieee Wirtschaftswissenschaftlichen Fakultat der
Friedrich-Schiller-Universitat Jena, Nr. 4.

Ciccone, Antonio and Federico Cingano (2003): Slald Clusters, in: Brocker, Johannes et al. (ed.).
Innovation Clusters and Interregional Competitipn218-240.

Ciccone, Antonio and Robert E. Hall (1996): Produtst and the Density of Economic Activity, in:
American Economic Review 86, p. 54-70.

Combes, Pierre-Philippe and Gilles Duranton (20QBbor Pooling, Labor Poaching, and Spatial
Clustering, Centre for Economic Performance, Lon&ahool of Economics and Political Science,
London.

Cooke, Phil (2005): Global Bioregional Networksiew economic geography of bioscientific
knowledge, Paper presented at the ‘Spatial Ecorramsétorkshop’, Kiel Institute for World
Economics, Kiel, 7-9 April 2005.

Czarnitzki, Dirk and Andreas Fier (2004): Publi€lynded R&D Collaborations and Patent Outcome
in Germany, ZEW Discussion Paper 03-24.



3 Central European Conference in Regional Scier€@ERS, 2009 - 620 -

De Noronha Vaz, Teresa and Peter Nijkamp (20090vHadge and innovation: The strings between
global and local dimensions of sustainable growmthEntrepreneurship & Regional Development
Vol. 21, No. 4, p. 441-455.

Dixit, Avinash K. and Joseph E. Stiglitz (1977): Mipolistic competition and optimum product
diversity, in: American Economic Review, 67, p. Z308.

Duranton, Gilles (1999): Distance, Land, and PratyinEconomic analysis and the evolution of
cities, Research Papers in Environmental and Spatalysis No. 53, Department of Geography &
Environment, London School of Economics.

Entwicklungsleitbild (2005): Entwicklungsleitbilded Wirtschaftsregion Nirnberg. Eine
mittelfrankische Gemeinschaftsinitiative der Regigy, Stadte und Landkreise, Kammern (IHK,
HWK), Gewerkschaften, Hochschulen unter wissenslotiaér Begleitung der Prognos AG.

Ethier, Wilfred J. (1982): National and InternatbfReturns to Scale in the Modern Theory of
International Trade, in: American Economic Revi&2(3), p. 389-405.

Feldman, Maryann and David B. Audretsch (1999)olmtion in cities: Science-based diversity,
specialization and localized competition, in: Ewleap Economic Review 43, p. 409-429.

Feser, Edward J. and Stewart H. Sweeney (2002)ia8p@&inding Linkages in Manufacturing
Product Chains, in: McNaughton, R. and M. Green)(&lobal Competition and Local Networks,
New York, Ashgate, p. 111-129.

Feser, Edward J., Kyojun Koo, Henry C. Renski ataivart H. Sweeney (2001): Incorporating
Spatial Analysis in Applied Industry Cluster Stug]i€repared for Economic Development Quarterly.

Forslid, Rikard and Gianmarco |.P. Ottaviano (20@3) Analytically Solvable Core-Periphery
Model, Journal of Economic Geography 3, 2003, 9-220.

Fosfuri, Andrea and Thomas Rgnde (2003): High-Te&cisters, Technology Spillovers, and Trade
Secret Laws, Centre for Industrial Economics DistrsPapers 2003-02, University of Copenhagen.

Fritsch, Michael (2001): Cooperation in regionalamation systems, in: Regional Studies 35, p. 297—
307.

Fujita, Masahisa, Paul Krugman and Anthony J. Viasa{999): The Spatial Economy. MIT Press,
Cambridge (Massachusetts), London (England).

Fujita, Masahisa and Jacques-Francois Thisse (2B@8phomics of Agglomeration - Cities, Industrial
Location, and Regional Growth, Cambridge UniverBitgss.

Gallié, Emilie-Pauline (2008): Is Geographical Rnaity Necessary for Knowledge Spillovers Within
a Cooperative Technological Network? The Case@fitench Biotechnology Sector, in: Regional
Studies, p. 1-10.

Glaeser, Edward L., Hedi Kallal, José A. Scheinkrmad Andrei Shleifer (1992): Growth in Cities,
in: Journal of Political Economy, 100, p. 1126-1152

Grotz, Reinhold and Boris Braun (1997): Territonaltrans-territorial networking: spatial aspedts o
technology-oriented cooperation within the Germaathanical engineering industry, in: Regional
Studies 31, p. 545-557.

Guinet, Jean (2001): Boosting Innovation: The @ustpproach, Paper prepared for the Kiel Institute
International Workshop on “Innovation Clusters amigrregional Competition”, Kiel, 12.-13.
November.

Haas, Anette and Jens Siidekum (2005): Spezialgjarnd Branchenkonzentration in Deutschland —
Regionalanalyse, IAB Kurzbericht 01/2005.

Hakanson, Hakan and Jan Johanson (1993): The NeasdBovernance Structure. Interfirm
Cooperation Beyond Markets and Hierarchies, innGeGrabher (ed.): The Embedded Firm. On the
Socioeconomics of Industrial Networks. London: Redge, p. 35-51.



3 Central European Conference in Regional Scier€@ERS, 2009 - 621 -

Head, Keith and Thierry Mayer (2003): The Empin¢gglomeration and Trade, Paper prepared as
a chapter for: Henderson, J. Vernon und Jacqueg:biaThisse (ed.). Handbook of Urban and
Regional Economics, Volume 4, North Holland, Amdgan.

Heidenreich, Martin (2005): The renewal of regiocababilities. Experimental regionalism in
Germany, in: Research Policy, 34, p. 739-757.

Helpman, Elhanan (1998): The Size of Regions, iime® David, Efraim Sadka and Itzhak Zilcha
(ed.). Topics in Public Economics, Cambridge UrsitgrPress, p. 33-54.

von Hippel, Eric (1994): “Sticky Information" antd Locus of Problem Solving: Implications for
Innovation, MIT Sloan School of Management Workitaper, in: Management Science 40(4), p.
429-439.

Hirschman, Albert O. (1958): The Strategy of EcormBevelopment, Yale University Press,
Newhaven, CT.

Howells, Jeremy R.L. (2002): Tacit Knowledge, Inaten and Economic Geography, in: Urban
Studies, Vol. 39, Nos 5-6, p. 871-884.

IHK Industrie- und Handwerkskammer fur Mittelframk2005): Wirtschaft in Mittelfranken. Bericht
2004/ 05, Nirnberg.

Jaffe, Adam B., Manuel Trajtenberg and Rebecca Elesoth (1993): Geographic Localization of
Knowledge Spillovers as Evidenced by Patent Citatidn: The Quarterly Journal of Economics
108(3), p. 577-598.

Jansen, Dorothea (1999): Einfiihrung in die Netzameakyse. Opladen: Leske und Budrich.

Jansen, Dorothea (2002): Netzwerkansatze in dear@agtionsforschung, in: Jutta Allmendinger and
Thomas Hinz (ed.): Organisationssoziologie. Sorefed? der Kélner Zeitschrift fir Soziologie und
Sozialpsychologie. Opladen: Westdeutscher Verlag8¢118.

Kim, Sukkoo (1995): Expansion of Markets and the@@aphic Distribution of Economic Activities:
The Trends in U.S. Regional Manufacturing Structi860-1987, in: Quarterly Journal of Economics
110(4), p. 881-908.

Krugman, Paul (1991): Geography and Trade, 2. eflMIT Press, Cambridge (Massachusetts),
London (England).

Krugman, Paul and Anthony J. Venables (1995): Ginitgon and the Inequality of Nations,
Quarterly Journal of Economics 110, p. 857-880.

Marshall, Alfred (1922 [1890]): Principles of Ecanizs, 8th edition, Macmillan, London.

Martin, Philippe and Gianmarco I.P. Ottaviano (0@rowth and Agglomeration, International
Economic Review, Vol. 42, No. 4, p. 947-968.

Moller, Joachim and Anette Haas (2003): The Agglaien Wage Differential Reconsidered: An
Investigation Using German Micro Data 1984-1997 Brocker, Johannes et al. (ed.). Innovation
Clusters and Interregional Competition, p. 182-217.

Modller, Joachim and Nicole Litzel (2008): MeasuriBgecialisation and Concentration in Regional
Clusters — An Empirical Analysis for Eastern Baaalh: Uwe Blien and Gunther Maier (ed.), The
economics of regional clusters. Networks, technplmgd policy (forthcoming), Cheltenham: Elgar.

Moller, Joachim and Alexandros Tassinopoulos (20A0npehmende Spezialisierung oder
Strukturkonvergenz? Eine Analyse der sektoralerclggdtgungsentwicklung auf regionaler Ebene,
in: Jahrbuch fur Regionalwissenschaft, 20 (1),-81

Neumann, Godehard (1996): Regionales Change-Marage®as Nirnberg Programm — Ein
exemplarischer Ansatz zur Verknipfung von Regigondirtschafts- und Arbeitsmarktpolitik, in: WSI
Mitteilungen 49 (12), p. 754-763.



3 Central European Conference in Regional Scier€@ERS, 2009 - 622 —

Ottaviano, Gianmarco |.P. and Diego Puga (1997ylémeration in the global economy: A survey of
the ‘new economic geography’, Centre for Econongddé*mance, Discussion Paper No. 356.

Perkmann, Markus (2006): Extraregional Linkages thedTerritorial Embeddedness of Multinational
Branch Plants: Evidence from the South Tyrol Red@ioNortheast Italy, in: Economic Geography
82(4), p. 421-441.

Polenske, Karen (2004): Competition, Collaboratiad Cooperation: An Uneasy Triangle in
Networks of Firms and Regions. Regional Studie®,38 1029-1043.

Porter, Michael E. (1990): The Competitive Advamtag Nations, New York: Free Press.

Porter, Michael E. (2003): The Economic Performamic@egions, Regional Studies, Vol. 37.6&7, p.
549-578, August/ October.

Puga, Diego (1999): The Rise and Fall of Regionatjualities, in: European Economic Review 43,
p. 303-334.

Richardson, George B. (1972): The Organisatiomadbitry, in: The Economic Journal, 82, p. 883-
896.

Schmidt, Tobias (2007): Motives for Innovation Quecation — Evidence from the Canadian Survey
of Innovation, ZEW Discussion Paper No. 07-018.

Shrum, Wesley and Robert Wuthnow (1988): Reputati@tatus of Organizations in Technical
Systems, in: American Journal of Sociology 93,§2-812.

Simmie, James (2004): Innovation and ClusterinigpéinGlobalised International Economy, in: Urban
Studies, Vol. 41, Nos 5/6, p. 1095-1112.

Simmie James, James Sennett, Peter Wood and Doti@B862): Innovation in Europe: A Tale of
Networks, Knowledge and Trade in Five Cities, iegi®nal Studies, Vol. 36.1, p. 47-64.

Stadt NiUrnberg (2003): Wirtschaftsbericht 2003.dbakonzepte, Initiativen, Nirnberg.

Torre, André (2008a): On the Role Played by TemgyoGeographical Proximity in Knowledge
Transmission, in: Regional Studies, vol. 42.6,62-889.

Torre, André (2008b): First Steps towards a Critigapraisal of Clusters, in: Blien, Uwe and Gunther
Maier (eds.) (2008): The economics of regionalteliss Networks, technology and policy,
Cheltenham (UK), Northampton, MA (USA): Edward Higa. 29-40.

Uzzi, Brian (1997): Social Structure and Compaetitiio Interfirm Networks. The Paradoxy of
Embeddedness, in: Administrative Science Quartét|yp. 35-67.

Wrobel, Martin (2004): Die Logistik als Motor regialer Strukturentwicklung. Sektorale Cluster-
strukturen und Netzwerkpotentiale am Beispiel Bremed Hamburg. Reihe/ Serie: Strukturwandel
und Strukturpolitik Nr. 08, Frankfurt am Main: Lang



