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Role of Proximity in Regional Clusters:
Evidence from the Software Industry

Zsofia Vas

In 1990s, the appearance of information and compatiwnal technologies weakened the
importance of geographical distance and changedettanomic role of proximity, defined as
small distance. Geographical proximity plays a calicole in information and knowledge
transfer and in improving the innovative capacifyfions. However, business partners may
have successful cooperation in spite of great gapolgical distances too, due their relational
proximity, by using the infocommunication technasdoo.

Benefiting from the advantages of geographical asldtional proximity, clusters
form in less developed regions too. Present papigengpts to explore the special
characteristics of cluster formations in the softevandustry in the ‘knowledge isle’ of the
less developed Southern Great Plain Region, in&¥egbregion. To map the relevance of
the e geographical concentration and the industhiate of a potential software industry in
Szeged subregion, it is substantial to count l@ratjuotient of employees and enterprises.
With the purpose of surveying the fields of coopi@naand the strength of relational
proximity between software enterprises, a questarris made.

Keywords: geographical and relational proximity,uster, software industry, Szeged
subregion

1. Introduction

Today, clusters are one of the most competitivérinsents ensuring the future
development of the knowledge-based economy, whiohukate a concentration of
expertise and knowledge, acting as ‘hubs of innomatRegional clusters are local
systems of production, where companies and inititeitin a particular industry
create an innovative system of business and noimdmss relations in a limited
geographical area (Porter 1990, 2000). Yet the etitiye advantage of clusters
rests not only on spatial concentration.

Clusters are considered to be the basis of loegipnal and even national
politics in many countries. They are the new paksompetitiveness forming the
economic map of the world, enhancing the developnaérthe global economy
(OECD 2001). The European Union highly supporté ttoeemation and growth, and
the European Cluster Observatory manages their imgpproviding a wide variety
of data on them for all the countries and regionthe EU.
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The appearance of modern information and communoitatechnologies
(internet, mobile phone etc.) meant the shapingesi channels of information and
knowledge transfer, and revealed that businessigrartmight have knowledge-
based cooperation with each other in spite of ggeagraphical distances too, due to
their common knowledge base, behavior pattern,ulltbackground etc. The
characteristics of ‘being close to each other’ hatanged, the importance of
relational proximity increased. In connection wiitie formation of knowledge-based
relations, the examination of different proximityimgnsions, beside the
geographical one, the ‘relational space’ and ‘neks/oalso came to the front.
The literature of regional science also startefotus on the changed role of the
proximity; the concept of proximity has already bexamined by many writers and
institutions (Kirat—Lung 1999, Boschma 2005).

The phenomenon of the formation of the double nmeaof proximity draws
attention to create new approaches to examineectuand the advantages deriving
from geographical (physical) and relational (Laggad.orentzen 2007), in other
words used by the French School of Proximity Dyr@norganized proximity too
(Kirat—Lung 1999, Torre—Rallet 2005).

Information technology (IT) plays an important rote the development of
knowledge-based economy, its role is emphasizetiategic development programs
of the European Union. Software industry (as a phthe IT sector), has become an
international leading branch, which contributesthe development of information
society. It is highlighted to explore the condisoaof the development of software
cluster, based on the dimensions of proximity. telgsappear as successful economic
development tools in less developed countrieserttiropean Union.

The role of proximity has been changed in the mtmion technology related
clusters in Hungary too, although it has yet narbmeasured. It became reasonable
to examine whether cluster formation may occur or ib in the less developed
Southern Great Plain Region (NUTS level 2) anddrknowledge island’, in the city
of Szeged and in its subregion. To explore the @mm Szeged, it is worthy to see
the example of foreign clusters operating in thedfiof information technology in
other less developed regions, and to adopt theprastices experienced there. The
basic question to answer is that does the softwalestry have the opportunity for
strengthening and clustering in a less developgibm@ What kind of effects of
proximity can be observed in the knowledge-basdtivace industry in Szeged
subregion?

With a view to demonstrate the future opportunitfes clustering in the
software industry in the Szeged, the first stegoisexamine the advantages of
geographical concentration of software companiesrafated institutions in Szeged
subregion, by counting location quotient, aftervgatd identify the presence and
strength of relational proximity to which intercaution can be traced back, by
making a questionnaire with the entrepreneur cottbe software industry.
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2. Economicrole of proximity

In the last decades, the process of globalizatiedl $ight on the formation of a new
spatial organization of the economy (Lengyel-Reeni 2004). The intensity of
global competition revealed the increasing imparéanof geographical
concentration, the co-localization of business m@&¢toensuring permanent
competitive advantages for them.

Proximity is a critical criterion in firms' choicef where to locate its
productive units. Location and geographic conceiotmehave become key factors in
the diffusion and exploitation of knowledge, espégiin the context of innovation,
cluster development and knowledge spillover. Prityimeduces uncertainty, solves
the problem of coordination, facilitates the intgnge learning and thus has a
positive impact on the economic performance andwtiroof a region
(Krugman 2000). Most regional, national developmaoigrams on regional growth
emphasize factors like the nearness of high-tectnsfiand universities, the
proximity of experts and researchers or similatasc

Taking a closer look at the notion of proximity timeoretical and empirical
approaches, we find that its concept used in maay:wve may talk about
geographical, cultural, organizational, technolagicognitive and even institutional
proximity etc. (Torre—Rallet 2005, Knoben-OerlemaP@06, Lengyel 2008).
All these dimensions are certainly not identicalit befer to ‘being close to
something’ measured on a certain dimension (Knobenlemans 2006). As Ann
Markusen (1999) described, proximity is a ‘fuzzyncept’. In many cases
companies in proximity, not in the geographical ssencan have successful
cooperation due to their common language, commdls,sknd experiences, social
and institutional background.

This is also facilitated by the use of informatitechnology. Twenty five
years ago the only way to work with someone atlaranstitution was to talk with
them by wired phone or visit in person. But phoaliscand travel were expensive in
a big distance. The appearance of infocommunicagohnologies, like internet in
the 1990’s explicitly changed the value and theessity of geographical and other
dimensions of proximity, and it became much chedpercollaborate. As the
example of Bangalore shows, software companiesdmalcan develop software
products and carry out the order of software congzaim the USA, due to not to
their geographical, but relational proximity.

Literature (Torre-Gilly 2000, Capello—Faggian 200mrre—Rallet 2005)
usually defines two main types of proximity: geqaral and organized proximity.
When the proximity concept is used, what is oftetually meant iggeographical
proximity, which is signified as spatial, local or physi@tahoben—Oerlemans 2006).
Geographical or regional sciences traditionally tigenotion of proximity, defined
as short geographical distance. Distance basioadigns shortest way between two
points, and refers to 'spatial non-identity’, - no¢ing in the same place
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(Nemes Nagy 2009) and measures the amount of @thyspece between two units
(individuals, organizations, towns etc.). Shorttahge brings the individuals
together, favours information transfer and fadiéitathe exchange of knowledge,
especially tacit knowledge. Agents in geographprakimity, benefit from positive
externalities (Lengyel-Mozsar 2002). The positiieas may appear in the
reductions of transfer and transaction costs, énnilimber of inputs at lower prices
(Lengyel 2001). The diffusion of knowledge genesapmsitive externalities, and
knowledge flow increases the productivity of at¢tes of research and development
(R&D). Empirical studies prove that firms near kneglge (tacit and even in case of
codified knowledge) sources can have better inmawgberformance than firms
located elsewhere (Boschma 2005).

For today, it has become clear that it is wrongassociate proximity only
with its geographical meanin@rganized proximitywhich is not geographical but
relational, is defined as the ability of an orgarian to make its members interact.
The organization facilitates the interactions witliiself between employees and
with other entities outside the organization. Orfgadt proximity is built on two
types of logic. Firstly, when two members of ongagrization interact, they are in
proximity, because their interaction is facilitategd (common, explicit or implicit)
rules, routines and behavior that they use andvolIThis is thdogic of belonging
of the organized proximity, which develops cooperatbetween researchers and
engineers in the same firm (Torre—Rallet 2005).08dly, organized proximity
reflects thdogic of similarity Two individuals are close to each other, bec#usge
are ‘alike”, they speak the same special langutigsy, share a system of common
interests, beliefs and knowledge in the same allsphere.

The researchers of the “Dynamics of Proximity” grouses the notion of
relational proximity (instead of organized proximitthat includes the spatial
dimension of relations. The most frequently examlitkmensions in addition to
geographical ones, - as the critical assessmeBbsthma (2005) underlines, - are
the cognitive, organizational, institutional andcisb proximity. These four
categories together are based on the notion oharga proximity.

- The concept otognitive proximitythat has been developed by Nooteboom
(2006) is generally defined in terms of common klealge base and expertise
among agents. Actors in cognitive proximity haveikir knowledge base,
thus they transfer knowledge and communicate wititheother more
effectively.

- The notion oforganizational proximitymeans relations in the same space
either within or between organizations, and retershe similarity between
individuals sharing the same reference space andlkdge (Boschma 2005).
Organizational arrangements are mechanism thatlit@te transactions and
enable the transfer of information and knowledge.

- Actors are ininstitutional proximity because they pertain to one institutional
framework at macro-level. Relations and interactidretween actors and
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group of actors are regulated by a set of ruleslawd (formal institutional
framework) and common habits, routines, (businespjactices
(informal institutional framework) (Boschma 2005).

- Social proximitycan be defined in terms of relationship betwedoraat the
micro level embedded in the same social contextorAcshare trust based on
friendship, kinship and experience (Boschma 2006)husiness relations
(within an organization) are more socially embedddms possibility of a
better innovative performance is available.

The dimensions of proximity are strongly linkeddach other. Even if they
operate through different mechanisms, all typesease the effectiveness of learning,
have a positive effect on the production of knogktased externalities, and
facilitates networking and clustering (Albino et 2007). Firms in cognitive or
organizational proximity might be able to commutecawithout face-to-face
interaction using modern communication technolggmgercoming the problems
caused by large geographical distance (Knoben—@ans 2006) Taking the new role
of information and communication technologies iatoount, we can state that neither
is geographic proximity necessary per se, nor mtghdt be sufficient in interactions
and cooperation. That is reason why literatureediffitiates permanent and temporary
geographical proximity (Gallaud—Torre 2004).

3. Regional clustersin termsof proximity

The concept of proximity provides a framework foralyzing the different spatial
organizations, like clusters. Clusters exist, thimbers are increasing and more
and more policies are implemented to promote tHeirelopment, and there are
many reasons that describe their success. It becdes that geographical
proximity is necessary in innovation and reseaidiviies, and facilitates the flow
of information and knowledge between actors. MitHerter (2000) emphasizes
the fundamental role of geographical concentrativnase of clusters and defines
regional cluster asgeographically proximate group of interconnecteanpanies
and associated institutions in a particular fieldnked by commonalities and
complementarities’

Enterprises have several advantages of actingnagtltiuster. The proximity of
the companies leads to the inflow of skilled pedpben other regions and sectors.
Therefore, the cluster members have better acoesmployees and suppliers. The
cooperation of neighbouring companies can leadh@¢ouse of common services and
realization of joint projects, processes. In thestr, the availability of information
(formal or informal) and technology (infrastructui® services) is generally higher.
The main advantage of cluster is the increased lefvénnovation by using the
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informal and formal networking and the pool of neses for research and
development.

The existence of clusters rests not only on gedtgcapproximity, but also on
several other factors. The economic relations shapéveen cluster participants are
embedded in the social network and the latter oftave strong territorial roots.
Synergy between interconnected partners does mat, fib they are not in social
proximity. Also cooperation may occur between acfoom different organizations,
but it happens due to the same university originsaxial and family network.
Social proximity reduces the uncertainty, just lgdagnitive proximity. This is true
in case of cluster members and especially in caseewly entering companies,
when they search for new knowledge. As a rule, dirmim is to find partners in
proximity of their own knowledge base. Another impot factor is, that
geographical context of economic interactions igdly conditioned by the role of
institutions.

Cluster members are not only located in the same, &ut they form a strong
system of innovative relations, and cooperate wé@bh other in their own interest to
exchange information and technology, and to trarigfewledge etc.

Lagendijk and Lorentzen (2007) based on the caiteggon of Torre and
Rallet (2005) defined all the combination of geqiriaal and relational (in their
own words organized) proximity (Table 1). In terofsproximity, clusters can be
described as the intersection of strong geograparg strong organized proximity.
For example if organized proximity is strong, babgraphical proximity is weak, it
characterizes non-localized interactions, like gakhain. The geographical and
organized proximity are equally more imperceptibleural, less developed regions,
and the agglomeration is an example where the gtgeographical proximity is a
basic factor, the organized proximity is not.

Table 1.Intersection between geographical and relatioratiprity

Geogr aphical Relational proximity
proximity Strong Weak
(1a) Local system of innovation, (milieug . . . .
Strong production €luste) 3) Cq-loqatlon V\{lthputllnterac.tlon or
(close) coordination, activities in spatially
(1b) Temporary (face-to-face) co- integrated areas (agglomeration)

localization (projects, meetings)

(2) Non localized interaction (e.g.trans-
local organizations, value chains,
coordination using ICT)

Weak
(at adistance)

(4) Activities in isolation (e.g. in rural
peripheral areas)

Source:own construction on the basis of Lagendijk and htzen (2007)

As noted above, knowledge spillover is an esseel&hent in innovation and
in the development of the system of innovative tighship, like in clusters.
Although, the high geographical concentration ofn§, universities and research
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centers in a region belonging both to the sameftarent sectors, is not enough to
explain the innovation capacity of a local areamrorganization (network, cluster).
It is necessary to define the channels through lwttie knowledge spreads. Capello
and Faggian (2005) introduced the concept of meiati space, and explored the
connection betweephysical and relational spaces preconditions of knowledge
spillover (Figure 1).

Figure 1.Role of physical and relational proximity in inndieen and
cluster forming

Physical space Relational space
(local level)
Physical (geographical) Relational proximity
proximity Cognitive
» Proximity of firms to the proximity\
same sector (specialization Oreanizational| Social
economies) Preconditions ganl_za_ 1ona O_Clé
* Proximity of firms of of knowledge proximity proximity

different sectors spillover e
. . . ) Institutional
(diversification economies) .
proximity

* Proximity to universities
and research centres

Relational capital

Channels of
territorial

knowledge
Geographical diffusion Collective
knowledge @ learning
spillovers
CLUSTER
(INNOVATION)

Source:own construction on the basis of Capello-Faggia@320

Relational space is created by the set of all ioglahip (market, power
relationships) and cooperation between firms, dkfié agents and individuals, who
are characterized by a strong sense of belongidgsemilarity. The approaches of
physical and relational space are outstanding toodsalyze the innovation process
and relationships, as in the case of clusters.

On the one hand pure physical space (Capello-Fag@a5) is formed by the
geographical proximity of firms in the same segtorexploit localization advantages)
firms in different sectors (to exploit urbanizatiadvantages) and typical places where
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knowledge is produced, like in universities anceaesh centers. Economic actors in
physical proximity have the opportunity to contaeich other, where the spread of
knowledge and the production of geographical kndgdespillovers are managed more
easily. On the other hand relational proximity atsddimensions (according to the
original notion of the authors it is defined astadl proximity) are the base of the
formation and existence of relational capital (cterof knowledge spread) which is
formed by explicit and implicit cooperation amorgjass. Actors have the capability to
interact and to share common values, which is thedmental element of collective
learning.

4. Softwareindustry related clustersin the European Union

The software industry plays a crucial role in therfation of the Information Society.
The initiative 2010 (European Information Socie?10) aims to support the
Information Society and the media industries witkinrope. The software and IT
services industry employs more than 1.000.000 Eaospecialist (ISM 2006), and
basically every business in all sectors (especralipufacturing, automotive industry,
financial services, insurance and retail) in theoaan Union depends on it, because
it facilitates the development, marketing, coortora etc. The European Union
fosters the growth of the software industry, theettspment of the digital economy,
especially in research and in partnership buildieuggd support the formation and
development of networking and clustering, throughregional policies.

There are many examples for successful IT and emgnsoftware clusters in
the developed regions in the European Union: Sophtgolis in France, the Dublin
IT cluster, the Cambridge Network in England, thecAnhology Cluster Oulu in
Finland (ISM 2006). But there are more and moreettgped and developing cluster in
the less developed regions too (e.g. Cork in Iegl@strava in Czech Republic, Tartu
in Estonia).

Software companies continue intensive developmetitittes and ICT allows
management and coordination from a distance. Vghateresting, that there are very
few examples for software-only clusters (ISM 200B)e software industry is often
included in a bigger regional high-tech clustersithes for example to the industry of
biotechnology, medical etc.) as a ‘supporting itdus The information and
communication technology itself plays a speciat fialthe software industry too, and
contributes to its characteristics: products (safevand teleservices) have an
immaterial nature. They can be developed by a gpbigally dispersed team and
directly be delivered to business partners and wuoess by using digital network,
which leads to the decreasing of the transportatimts too. It is difficult to determine
the economic value of software, and the value efpttoducts and activities added by
the software related companies, because theselyuapalbuilt in a complex, final
product.
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All of the software and IT service related clustethe European Union have
a unique history and structure. One of the factbed determine the process of
formation is the level of competitiveness of thgioa, where the cluster develops.
In the less developed regions (contrary to the ldgeel ones) most of the initiatives
have been launched by the local or regional govemror by the private sector,
where the agencies try to engage industry assogiatid individual companies in
their efforts.

In order to survey the opportunity of formation atelvelopment of a future
software cluster in one of the less developed, ordidt type regions (see Michael
Porter 2003) in Hungary, it is indispensable tonaixe the process of clustering in
other less developed (neofordist and knowledgesteapnregions in the European
Union. The cases of the IT related foreign clusierulu (Finland), in Cork
(Ireland), Ostrava (Czech Republic), Tartu (in B&Y shows the basic role of
proximity in practice in the formation of interamtis, cooperation, research and
development etc. All of the clusters examined maer operate in a less developed
region like Southern Great Plain, with similar gesgahical expansion, social and
economic background.

The formation of software industry in Ireland, esply in the area of Dublin,
Cork, Galway and Limerick started as an agglomamatf major ICT companies
which invested in the regions in business frieratlyironment (ISM 2006). In thety
of Cork the software industry is also largely driven byeign direct investment
(FDI) attracted by the low Irish corporate tax sateubsidies from the EU. In the
region innovation policy was key for cluster deystent, which promoted R&D
and innovation, encouraged spillover of knowledee to this, actors created a
'knowledge zone’ in Cork, to maximize the advansagerive from the proximity of
entrepreneurs, development agencies (e.g. IDA-tridudevelopment Agency)
and entities of local and central government (COG52. The first factor, which led
to the growth of the region, was the financial teses ensured by the government,
especially for infrastructure and prosperous bssinenvironment development.
The second has happened yet due to the bottomitiggiom and empowerment of
the IT related companies and the proximity of ekillvork force. The success of the
cluster in Cork initially derived from the local mpanies, that could work together
with the foreign companies due to the relationabxpmity, then later to both
geographical and relational proximity, making th@operation and development
more easier, with the formation of the innovatiarlkp(National Software Center
Campus), the University College Cork and the Castitute of Technology.

In the city of Ouluin Finland, the foundation of cluster was supmpmbrigy
more factors (ISM 2006): the establishment of NOKi# a regional and national
‘champion’ company, the strong and consistent megicand local development
policies, and the focus on areas where marketrésilaould be identified. IT cluster
in Oulu is one of the most competitive ones, besgmé on the 'cluster map' of
Europe (Morris et al 2005). Key preconditions ire tformation of the ‘Oulu
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phenomenon’ were also the geographical and rekdtiproximity, size and quality
of the local knowledge infrastructure (researchteeand the science park of Oulu
Technolopis Plc.), the access to qualified laboarcd (educated in the Oulu
Polytechnic, the Oulu Region Center of ExpertigeOulu substantial public policy
efforts too were made the ICT cluster flourish: teatral government decentralized
its agencies in proximity to the region of Oulusk®e and represent the local interest
more effectively (Oulu Congress 2006).

By examining further foreign clusters and initiavtoo we would observe the
well known fact (which is underlined by the litareg and many other surveys) that
proximity plays a crucial role in the developmehsoftware clusters too, (beside the
special characteristic that software companies IGSE tools more effectively).
In Ostrava, in the Czech Repubiigs facilitated to form network of business telas
between firms and universities by the creation of related industrial areas,
technology park and innovation centers to utilizet only the advantages of
geographical proximity, but to have more effectkmowledge based cooperation
based on cognitive proximity (CSKI 2002). Conscisteps are taken to attract labour
force, university students and firms to the regifios outside areas to increase the
home base of the software industry in Ostrava.

The growth of the IT sector ifiartu region in Estonia happened due to the
appearance on foreign markets and to the intesipert activities to the direction of
Sweden and Finland (Tartu Region 2007). As supgpliims from Tartu can join to
foreign IT clusters, may receive the most developszhnologies and can have
common product development, research. This referdhé existence of strong
relational proximity between partners from the Siiaavian countries. These types of
cooperation can be also formed by the software eomp from Szeged subregion.

5. How much proximity still matters in the software industry in Szeged
subregion

To investigate the dynamics of proximity, in pautar in the high-tech sector, we
focus on the case of the software industry in #ss lIdeveloped region of Southern
Great Plain, in the city of Szeged and in its sgiome.

The Southern Great Plain (NUTS 2) region is sitthaethe southern-eastern
border area of Hungary. The region is 18,000 sqk#oeneters, biggest region in
Hungary with its population of 1,4 million. Accordj to the measures revealing the
level of competitiveness of its economy, the reggoconsidered as a neofordist type
region (Lengyel 2006, Lukovics 2006). The growtteraf the region is the lowest in
Hungary, and the GDP per capita was one of the foagst between the regions of
the EU2%. All of the three counties (Csongrad, Békés andsBéiskun) included in
the region are underdeveloped, have a workforcén Woiv educational level

L www.epp.eurostat.europe.ec
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(mostly working in agriculture) and yet have notsgad the structural change.
The county of Csongrad (where Szeged is locateabhes only about 48% of the
average of EU 27.

However this figure cannot be applied to the whagion and the county.
The city of Szeged is the so called ‘knowledgendiaf the Southern Great Plain.
Szeged is the fourth most densely populated citigh(@60,000 people) in the
country, almost 40% of the population in the regiors here, and located about
170 kilometers far from capital, Budapest. Togethéh its subregion, the labour
market is approximately 250,000 people. The charatics of the city and its
subregion differentiate from the rest subregionstlia region (Lengyel 2003).
The two-third of the workforce is employed in tfesce sector, the entrepreneurial
is ‘vibrant’, and both the number of enterprisesl @ersonal income exceeds the
average national level. The rate of the employeidis higher education degrees is
high (24,3%). More than 90% of the researcherfiéncounty of Csongrad live and
work in the subregion. Today the three most impartactors, which determine the
growth of the region are (Lengyel 2009):

1. The university (the University of Szeged), whichves know, operates in
the less developed, neofordist region.

2. The function of Szeged and its subregion as a ‘kedge isle’, with the
high number of enterprises, the high level of etlana employment rate
and scientific background.

3. Szeged and its subregion is a knowledge transfgiomewith qualified
human resource, high number of people with scientiégrees, R&D units
and expenditures and the number of patents.

The city and its subregion have a very strong fificand human potential that
facilitates the subregion to become not only a Radge transfer, but maybe a
knowledge creation region. The endowments of therkgion within the Southern
Great Plain region (Szeged subregion) underlinenéoessity of mapping a software
cluster. Sufficient knowledge base is availablessueed by the university
background, educational and research activities, ilg number of university
students (around 30.000 students), newly graduates finally by the Faculty of
Informatics (with nearly 500 newly graduated studeannually). These factors
ensure the fluent re-production of the labour baseually, and the birth of new
enterprises found by qualified, young workforcecifcle of software enterprises is
built, and the first initiatives have already appehto have more efficient
cooperation (cluster) between companies, althoungh dffects of these are still
hardly perceptible.

Our aim is to understand how geographical andioglak proximity and its
dimensions determine the process of clusteringhowlkedge-based activities in less
developed regions. The growing application of infation and communication
technologies appears to indicate that there is akereng need for geographical
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proximity, and it causes the 'death of distanckis has not triggered a collapse of
'near and far' in the reality of individuals andjamizations, not for actors staying in
less developed, peripheral regions (Lagendijk—Lizem2007). Usually, these firms
depend on knowledge sources deriving both insidecanside from the region, as
we will see in case of Szeged too.

The first step to identify the base of a futurewafe cluster is to map the size
of the industry in Szeged and its subregion. Ifghegraphical concentration of the
software industry is proved in the number of erisgs and employees, it makes
reasonable to examine whether the software compaied geographical proximity
or not, and how strong is the relational proxinfigtween software companies.

6. Theproof of geographical concentration

The software industry is a potential leading braircithe micro-region of Szeged.
Mapping the base of a future software clustertlfird is necessary to prove the
existence and concentration of the basic inputofacin the region. We examine
whether the software industry has achieved a sipeaiacritical mass in the region
using the cluster mapping method@éation quotien{LQ) (Patik—Deék 2005). The
measurements are based on the entrepreneurialadatatnf KSH Cégkodtar
(2007/2) and Opten Cégtar (2008).

LQ compares the distribution of an activity to sobase or standard. In this
case the selected base is the employment and theemwof enterprises. In Szeged
and in its subregion more than 200 companies (whéate its seat or/and site in the
subregion), and about 550 employees work in thevaoé industry. To focus on the
most knowledge intensive companies in the regidm tave the biggest role in the
growth of the industry, we only examine limited blity and public limited
companies dealing with software development (NAC&v.R. 72.21.), software
consultancy and supply (NACE Rev.l. 72.22.) whosmlycts have bigger added
value. The software industry in limited sense ismiposed of 91 companies.

As a rule, if the value of LQ is more than 1, dicates a relative concentration
of the activity in the area, compared to the regiera whole. The European Cluster
Observatory determines a stricter value limit eqoid.

According to the value dfQ based on the number of enterprjsghich is less
than 1 in Szeged and in its subregion, we can #tateéhe area has fewer shares in the
software activity than in other regions in the doynin the case of other bigger cities
in Hungary (Gyr, Pécs, Debrecen, Székesfehérvar). It is integeghiat if we not
measure the number of enterprises in capital, Begtapvhere more than 5000
companies work in the software industry from th@®@ompanies in the country),
and we count the LQ only in the countryside (in¢bantry without Budapest) the LQ
is 1,256 (Table 2).
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Table 2.Value of LQ for entreprises and employment

Entrepreneurial LQ Employment LQ
Hungary Hungary Hungary Hungary
countryside countryside

Budapest 1,390 2,171
Szeged 0,944 1,256 1,119 2,867
Gyor 0,829 1,104 0,431 1,105
Pécs 1,016 1,352 0,557 1,429
Debrecen 0,858 1,142 0,681 1,744
Székesfehérvar 1,173 1,561 0,898 2,300

Source:own calculations on the basis of data from KSH Cégldand Opten Cégtar

We got similar results measuringmployment LQ Taking the number of
employees in Budapest into account, the LQ is 1lin1%eged and its subregion, and
without Budapest it is 2,867. None of the otheesiin the countryside can reach this
relatively high value. According to this figuregthelative concentration of the software
industry is secured in Szeged and its subregiothénnumber of enterprises and
employees. The industry may be strong enough tw goapotential leading branch
and also attract related economic activities froenregion itself and from other regions
too.

The statistical research based on the calculatidocation quotients ensured
the observable phenomenon, that software industspécialized in Szeged and its
subregion. It is worthy to note, that the numbeewiployees and enterprises in the
software industry in Szeged and its subregion cabhaacompared to the size of a
traditional industries (e.g. agriculture, food isthy in the region). But the results
suggest surveying the opportunity of software iiguas a potential leading branch
for clustering with qualitative research.

7. Theroleand strength of relational proximity

Using the qualitative method of gquestionnaire, wangine how geographical
proximity matters in the software industry, and hstwong the relational proximity
is between companies. We tried to contact to alhef91 companies (headquarters)
in the software industry (in the restricted send®)t only 74 companies were
available. (It cleared out that some of the comgmralready not exist.) Finally,
31 questionnaires were sent back. It was not reptaBve sampling, but the 31
questionnaire is 34% of the asked ones, so we aare lvalid, reasonable
consequences. The results represent the chartictered enterprises with the
average number of 12 employees. The questionnait® aveated based on the
studies of European Cluster Observatory, of thestiuenaire of Michael Porter and
the literature of proximity. The main areas of theestionnaire included basic
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characteristics of firms (year of foundation, enyphent, profile etc.), and the
dimension of the proximity (the presence and intgred proximity) (Table 3).

Table 3.The measurement of the presence and necessitpgfaghical and
relational proximity

M easur ement

Presence and amount of partnership in the subregiegion and country
(customers, suppliers, industry related companieSME or large company,
university, research center, goverment agenciespetitors, consultant etc.)

. The amount and the utilizing of advantages derifiogn the proximity of input
Geographical factors (qualified workforce, educational and reskainstitutes, technology,
proximity business services etc.)

Lack of input factors and its effects (business g&tsonal, information,
workforce, financial resources)

Amount of products and services produced and stggpoo other local industries

Participating in the same programmes, and traiigse the same educational or

Cognitive working background of the employees,

proximity The continuity and intensity of R&D activities andoperations
Participating in business clubs, forums, organizetj conferences etc.

Number and intensity of business relations wittie ¢rganizations, and between

o the organizations (projects, consortium, tendegiteg)
Organizational

proximity Number and intensity of personal/informal relatiovithin the organizations, and

between the organizations (family, friends etcq #meir effects on the operation
and development of the organization

Role and evaluation social background in the oparati

Social Effects of relations with family, friends or othiedividuals and their role:

pr oximity - to manage the wished market position
- to form and reach the adequate market demand
- to have and transfer information and knowledge

The effect and importance on the operation of degdions, by factors:
o - laws, rules, regulations,
Institutional - cultural norms and habits
proximity - corporal routines
- the effect and evaluation of the economic and pnt&r development in the
region

Source:own construction

The guestionnaire shows that the role of geograpbioximity in the software
industry appears in a special way in Hungary. Thenlver and the intensity of
business partnership between companies confirmvétieknown fact, that there are
no significant distances within Hungary, and padne the capital, in Budapest play
an important role even in the software industry @6&zeged. More than 70% of the
companies have customer relations in Szeged andhp®sd too, every second
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company have cooperation with the University ofdgzk and only 23% have any
kind of connection with universities or researchteein the capital (Figure 2).

What is surprising that, about 60% of the compaodsisionally work together
with their competitors from Budapest. This relaivetensive partnership between
the software companies in Szeged and Budapestlmedethat they are in relational
proximity. Software companies valued geographicakimity as relatively important
factor. In a five point scale (1 not important, &y important) the average of the
answers given to this question is 2,71. Besidewbaker need for geographical
proximity there is proved relational proximity betn companies. They do see and
enjoy the advantages deriving from geographicatipmity, but as firms reported, the
lack of it does not mean a disadvantage espedialifjome stages of on-demand
software development and services.

Figure 2.Partnership of software companies (%)
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Source:own calculations

There are broad market borders among the IT predumad activities. Thought
many of the distinguished activities can be reledabut it is quite obvious that at
least temporary geographical proximity is necessargooperation. The need of
permanent geographical closeness depends on tliy @fithe technical conception
of the software being developed. Usually, faceatef interactions are required in
software development, definitely in the initial g#ain functional specification, and
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in the final stage in integration and technicaisiasce. Companies in Szeged and in
its subregion are solution-orientated. They practesearch and development, and
focus on design software, instead of making statizedl tasks.

The cooperation witlcompetitorshas special characteristics. Companies in
Szeged and its subregion cooperate and competeeadt other, like companies in
clusters. 78% of companies admitted that the pribximf the competitors inspire
them to make developments much faster and moretigty. Almost half of the
companies have participated in a project withitalin Szeged, and about two third
in Budapest. Typically the cooperation occurs oagcasionally and focuses on
research and development, and may be attained éycdimpanies in relational
proximity. The software market in Szeged and itsregion is mostly dominated by
local partners, no matter we examine the relatipnisbtween producers, university,
rivals, suppliers or customers.

Mapping a software cluster in the subregion, thevesu demonstrates that
companies may enjoy thmositive externalitie®f geographical concentration, and
strive for conscious utilization of its advantag@bhe need of (at least temporary)
geographical concentration depends on the streafjtthe relational proximity.
Relational proximity and its dimensions (cognitiverganizational, social and
institutional) are basic inputs in the innovativeoperation. In the questionnaires,
companies emphasized three factors, as the mosirtiamp inputs of innovation:
attainment of innovative and professional workfoideas and technologies through
personal and business relations and finally thexipity to educational and
postgraduating programs and institutions. The gpnef partners is substantial to
obtain the benefits of innovation-based relatiopshi

Universityappears to be an intermediary institution in tloevfof knowledge
and information, and manages to bring partnersremg relational proximity. It has
significant role in the facilitation of collectivéearning. As the questionnaire
revealed, the companies have cooperation usualjyvaith the university. 45% of
the companies have regular collaboration with tinevérsity of Szeged, and only 5
companies have the relationship with the Budapesvddsity of Technology and
Economics or with the Hungarian Academy in Sciennoe3udapest. Only one gets
in touch with university abroad, within the EU.

Business and personal relationsetween actors determine an ‘industrial
atmosphere' in Szeged subregion, where the sitiggin knowledge background,
experience, practices and routines are naturalni@eg proximity is a pivotal factor
in the software sector in Szeged. More than hathefemployees and almost 80%
of the headquarters of the companies graduatdukitniversity of Szeged, on the
Faculty of Informatics. Companies with the samevidedge background participate
in forums and clubs (52%), conferences (39%) areroprofessional programs
together. It is favoured to have interaction betweempany members, because they
share a set of common rules, specific know-how anghnizational routines.
This points out that they stand in organizatioraxpnity too. Different forms of
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interactions play an important role: the lack ofrgmmal and business relations
(33%), governmental subsidies (29%) is — as therwrdwed firms mentioned —

factor that hampers their future chance to growrévihan 80% of the companies
stated that personal relationships like friendstfigmployees within and between
organizations ensure the flow of information ancdwledge. Furthermore they
(39%) emphasized the importance of informal retetiop between headquarters
and employees, - formed in expositions, conferer@s a channel of information

flow. This process would not be managed withoutiagdlycembedded relations.

Strong social proximity facilitates the affirmatioflinks, the development of trust-
based relations, hence the formation of innovato@peration.

Software companies are characterizedrgnsive innovative activitiegnd
do own research and development (65%). In thedgsars 87% of them have done
innovation, basically product (65%) and technolagvelopment (48%), appeared
in a new market (45%) or participated in profesaldrainings (42%). 10 companies
restructured its organization, and only 7 bougid aat developed its technology.
The questioned firms valued also the factors, whias the biggest effects on their
innovation activities (Figure 3). The results urided the importance and proximity
of qualified workforce, sources of information, penal relationship, university and
research center, and the role of local busineswicesr and organizations
(like chamber of industries and commerce) in cddhis too.

Figure 3.Factors influencing the innovative capacity of safte industry
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The profile of the companies is velyeterogeneoysbut there is need to
support and inspire them to do innovation togefoerthe local industries. Some
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already sell software and IT services to the faoddical, medicine industry and

biotechnology, but these kind of cooperation aileless intensive. If the software

companies have permanent connectivity to othet ladastries, it can also decrease
the cost of collaboration.

The problem faced by the software industry in Sdes®ad in its subregion is,
that the relations are not results of constantemunrent cooperation. They are
supposed to receive financial sources within a comproject or trade development
competition. Companies in general are not willimg hiave regular cooperation,
because they fear to loss their market positiotodnave their good ideas stolen.
However, they already stated (68%) that they wduddready to work together
within a cluster. Solving the problem, the keyasitaw up a conscious development
strategy creating the synergy between partnersagcd companies, university and
other knowledge producer institutions and the regméatives of local government).

Companies in macro-level are embedded in one umistital background.
They are in strong institutional proximity; theyeaapplied to the same laws, rules
and regulations. However actors' satisfaction imeetion with institutions is a very
different question. Interviewed companies valuetiesoelated factors with a 5 point
scale (1 not satisfied, 5 very satisfied). They disgontent with the administrative
obligatory (1,57), legal environment (2,03) andhwihe representation of their
interests (1, 72). Local government does not haeesufficient tools to promote
relation e.g. with industrial parks, cluster builgj the foundation and registration of
new firms, the appearance in external marketspthanization of trainings, clubs
and the development of technological infrastructure

These experiences can be traced back to the lack adnscious cluster
development policy in Hungary. Some policy toole aiready included in the
central economic development programs, but onlgva $teps were made to focus
only on clusters, not only on national, but evemdgional level, in harmony with
the bottom-up initiations of enterprises in differesectors (Grosz 2006).
By drawing up adequate cluster development oriedtgtlans, and having a
consensus made by the private and public secter,dédfault may eliminate.
The process of cluster development may speed ugalae effective institutional
and governmental background. Governments contrifouteminish market barriers,
control market competition, ensure inputs (eg.astiructure, technology etc.) for
economic actors and mediate between companiesnatituiions, which produce
knowledge and labour force. Thus, government maijlittete the cooperation of
companies in clusters too.

8. Conclusion

In Szeged subregion it became reasonable to exglereopportunity of the
formation of a potential clusters in the softwanglustry. The existence of the
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relative geographical concentration and the honse lud the software industry in
the amount of enterprises and employees in thewledge isle’ of the Southern
Great Plain were proved.

Findings ensure the importance of both geograplaicdlirelational proximity
between the actors in the software industry in 8demd in its subregion. Proximity
has a positive effect on the innovative capaciig, development of corporate skills
and the decreasing of transaction costs. The domsearchers and qualified labor
force has been built-up; companies are motivatedepen their existing business
relations, which determine the formation of theical mass of a cluster.

Qualitative survey revealed that geographical cotnaion is necessary, but
not sufficient to create business and non-busimekdions in practice. At least
temporary geographical proximity and strong refaioproximity of the partners is
needed to create cooperation with the aim of soéwlavelopment.

There are two main reasons, which explain thesetgron of the weakness or
strength of geographical and relational proximitytvbeen software companies.
Firstly, the number of collaboration of softwarengmanies in the region and
between regions in Hungary (mainly in Budapest)eadsy the need to access
knowledge sources formed outside the region topea@ally in case of a less
developed regions. Secondly the software indusaginot be compared to a
traditional industry. There are immaterial produatdich may be developed in
bigger geographical distances too, and can be fenmed to anywhere by the
information and communication technologies. Furti@e the necessity of
face-to-face interactions depends on the stagéefcooperation with the aim to
develop new products or technologies.

Relational proximity and its dimension together aegbarately define cluster
formation. Software companies are in cognitive pnity sharing the same
knowledge background, having the same or similaiveusity origins, and
participating in conferences, clubs and forums.yThave an extensive system of
business and personal relations, determined bgahe behaviour patterns, cultural
and social values, rules and regulations, which edimé& the existence of
organizational, social and even institutional pnaiky between them. Each dimension
of relational proximity separately and also togetiéects the capacity of innovation
and collective learning.

There is a lack of more trust-based relations aatihprship of companies,
local government and knowledge producer institjdyut it can be counteracted by
not only occasional, but also frequent cooperatéor by conscious economic and
enterprise development, which is absolutely impuria a less developed region.
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