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Abstract:

The paper tackles with a still somewhat underdeveloped asipexdional competiveness which
regards to spillover effects stemming from spatial proxiwitizighly competitive neighbors. Alt-
hough spillover effects are well recognized in the literatweefocus more on inter-regional con-
centration of business activity when enterprises are locaganticular district which is not far
from the agglomeration center but not the center itself. ekcFor statistical significance of
spatial autocorrelation measures (local Mordnatistic) in order to identify spillovers between
districts in Central European countries (Germany, PolaneciCRepublic and Slovakia). We use
variables indicating Knowledge Intensive Services (KIS), inq@aer hi-tech KIS and information
and communication services (including computer science). We co2@@®ewvith 2015 to notice
agglomeration dynamics. We observe statistically signifigaitibger effects in Central European
countries in urbanization-type clusters as well as strenigidn@hthe effect over time. Taking into
consideration more detailed data for Poland we conclude that whéehKIS mostly spill over
to neighboring districts, the reverse pattern may be observed fputenscience (programming
and consultancy). One explanation is that this subsector oelieighly demanded workforce and
a prestigious localization (in the agglomeration centers) warkskargaining chip to attract pro-
grammers. In order to measure the spillover effects mooésphg it is recommended to define and
measure the neighborhood of agglomeration centers using localigbfions based on GPS co-
ordinates instead of centroids (geometric means) of distrizssshown in example of Poland.
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1. INTRODUCTION

The competitiveness of regions stems not only file&r own resources and poten-
tial, but also from the positive effects generdigdhe strong (in terms of economic
development) regions adjacent to them. It is rel&dehe occurrence of spatial and

1The paper came into being within research projectdéd by the National Science Centre, Poland (No.
2014/13/D/HS4/01715).
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functional interdependence of regions, as welhasikternal effects of spatial con-
centration of economic activity (agglomeration)lirding spillover effects (unin-
tentional spatial interaction when the developmgntacesses, knowledge, produc-
tivity, innovations and so on spread between naighlg regions). In fact — accord-
ing to Marshall (1920), Hoover (1936) and Jacol868) — the basic premise of the
spatial proximity and concentration of economid\dist is that it can be beneficial
due to agglomeration externalities to the overadn®my as well as to sectors and
firms clustered in a particular location (PrageffBisse, 2012). This includes ag-
glomeration externalities associated with the flidfvknowledge, human resources
(Acs 2002, 2005), or internationalization of seegiclt should be noted that spatial
agglomeration (identified at low levels of dataagdjgregation eg. districts) as well
as its externalities spread outside the boundafid¢erritorial units. This is why
inter-regional effects of agglomeration (spilloesects) should be taken into con-
sideration by analyzing the comprehensive regicoaipetitiveness.

However, the strength and direction of the spatbatelation of the adjacent
areas is different — in some regions strong spli@ffects can be observed while in
the others reverse processes — ie. diminishingpgpis — occur (centripetal effects
of agglomeration centers). The challenge is theegfm measure the effects of spill-
ing over of such development impulses includingwdedge, entrepreneurship, for-
eign tourist flows and other effects of agglomenatf economic activity. In partic-
ular, the questions arise: how to measure intapned spillovereffects with regard
to knowledge and intellectual capital, what is sfi@ngth of those effects, and in
which direction the phenomenon takes place in regad Central Europe.

We employ the explorative spatial data analysisX&Bapplying spatial sta-
tistics of autocorrelation (local Moranfsstatistic) under the so-called Local Indi-
cators of Spatial Association (Anselin 1995, 20bh0)rder to measurgeographic
spillovers along with PQStat software for spatialgsis.

We use the data collected by National Central Stesil Offices of Central
European countries at district level (the numbegraerprises registered in a given
section and division of the NACE classificationhe tStatistical Classification of
Economic Activities in the European Community), leefing Hi-tech KIS
(Knowledge Intensive Services), in particular I@if¢grmation and Communica-
tion Technologies) for the period of 2009-2015. Aiddally we use the full data-
base on individual firms registered in section Pofish Classification of Activities
(PCA, which is equivalent to NACE) within “food s#zes activities” (division 56)
in order to determine the “real” centers of agglomtien in each district — instead
of using their centroids — in measuring the neighbod and spatial autocorrela-
tion. We use geostatistical information (GPS camaiths) of the enterprises (de-
rived by geocoding their location on the basismoh$’ addresses) in order to obtain
the accuracy of the results in measuring the neididnd.

The rest of the paper is organized as follows.i@e@& provides an overview
of the literature on regional competitiveness essalt of agglomeration economies.
In particular we discuss how spatial concentradioeconomic activity, spatial prox-
imity, and spatial interdependency affect regioocampetitiveness of territorial
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units. We give a special importance to agglomenaéigternalities and effects as

drivers of inter-regional competiveness. It isdoled by Section 3 that shows the
impact of Knowledge Intensive Services on regi@oghpetitiveness. Section 4 de-

scribes the research methods and data sourcemrSggiresents the research and
results. It shows spillover effects of agglomemaginenomenon reflecting inter-re-

gional competitiveness of Polish districts. Theafisection concludes and draws
implications as well as shows limitations and farthesearch directions.

2. REGIONAL COMPETITIVENESS AS A RESULT
OF AGGLOMERATION ECONOMIES

The ability to compete, that is, to act and surviva competitive environment, can
be considered within many aspects. Territorial fjajaaspect of competitiveness
is of growing interest in the literature. The cornipgeness of municipalities, cities
and counties as spatially separate parts of thenst economy (Gorynia
& tazniewska, ed. 2009, p. 52; Enright & Newton, 200/w&h & Ritchie 2000;
Hall 2007) is frequently discussed. The competitess of territorial units refers to
many theoretical and methodological aspects. Itdnds with the diversity of ways
of defining and operationalizing the notion of catifiveness (the attribute and
process understanding of competitiveness, recogndf its side effects from the
perspective of its factors, the distinction of nlpendent concepts of competitive-
ness in the strict sense, ability to compete amapatitive position).

In today's regional competitive processes, simahkas competing of busi-
nesses and environment in which they operate icaaiile (Markowski, 1999,
p. 102). The competitiveness position of businedsp&nds not only on their own
actions but also on the efficiency of the terrdbsocio-economic systems. Com-
petitiveness of areas is therefore of an indirattire (providing conditions to com-
pete of various entities functioning in a givenagrand direct (competing of terri-
torial units in attracting investors or touristeraj with income and other benefits
for the region (Nawrot & Zm§lony, 2009, p. 65)).

The comprehensive analysis of the competitivenésseaas diversifies and
verifies both comparative and competitive advantafiespatial units (Dwyer
& Kim, 2003; Crouch & Ritchie, 2005; Vanhove, 201there the first refers to
the available resources of the area (tourist atbexwess, location, intensity and di-
versity or specialization of spatially concentragmdnomic activity, etc.), and the
latter to how they are used (land management). Mewé contemporary regional
studies, there is a growing need to take into aucthe neighborhood of territorial
units (spatial interdependence) and its importanagreating conditions to com-
pete. An example could be the last survey conduuyettie Central Statistical Of-
fice for the tourist attractiveness of the Polis$tritts where measures of regional
attractiveness were constructed taking into accthumtspatial proximity of dis-
tricts. This had a significant impact on the resg@US, 2015). Furthermore inter-
regional agglomeration effects in tourism as spatiaractions between Polish dis-
tricts were investigated within this context by Eagka (2015).
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The externalities specific to the agglomeratiorats concentration of eco-
nomic activity) and drivers of the phenomenon wiateoduced to the economic
literature by Marshall (1920), Ohlin (1933) and kep (1936). Since the 1920
study by Marshall, the variables traditionally ciolesed as sources of the agglom-
eration economies are as follows (Prager & Thige&2, p. 27): 1) the availability
of business services (sharing), 2) the presenspedialized labor (matching), 3)
the emergence and spread of new ideas (learnind)4nthe supply of modern
infrastructure (sharing). According to the traditidblocalization theory, firms con-
centrate around low-cost and/or high-demand lopat{Baum & Haveman, 1997).
Lower transaction costs lead to competitive advgaend equally to other effects
of agglomeration such as: diffusion of knowled@enfation of firms offering com-
plementary services or formation of social and fhess networks Krugman, 1991;
Ottaviano, 2011. Apart from the cost factors, aponant role in the localization
decision is played by the demand (large and growiagkets), and a circular cau-
sality can be noticed in the form of feedback retet between the firms’ concen-
tration and the growing markets. The increase @figability due to localization
decisions becomes a source of competitive advantdmgeability to communicate
through informal channels which promotes physicakpnity between companies
and consumers also contributes to the competitivar@age. The result of the links
between entities, interactions and knowledge tearisfa positive correlation be-
tween the agglomeration of economic activity anodpictivity (Duration & Puga
2004). It is also argued that for example innovatioproving the competitiveness
in the hotel sector is derived not directly fromreepatial proximity of firms in
the same industry, but from the formation of a sgdegroduction environment
(Rodriguez-Victoria, Puig, & Gonzlez-Loureiro, 2016

The positive agglomeration effects resulting frdra toncentration of eco-
nomic activities are transmitted both within andWeen industries. Therefore, alt-
hough the agglomeration economies may be groupedrous manners, in the
contemporary literature two main different typesagfjlomeration economies are
distinguished: specialisation (localisation) anekdsity (urbanisation) externalities
(Acs, 2005; Beaudry & Schiffauerova, 2009; Knoli#31()9). The localisation econ-
omies usually take the form of Marshall-Arrow-Ron@AR) externalities, which
operate mainly within a specific industry. The ligation economies are the ad-
vantages that firms in a single industry (or acgetlosely related industries) gain
from being placed in the same location. These pterpositive externalities and
thus economic growth within industries. The sectypk, the so-called Jacobs’s
externalities, work across sectors and stem frdotal variety of producers (Ja-
cobs, 1969); they refer to the so-called co-aggtatn, i.e., the tendency of dif-
ferent industries to locate near each other (Elligélaeser & Kerr, 2007; Kolko
2010). In Jacobs’s view, it is the industrial dsigy (heterogeneity) rather than
specialisation that is seen as the most imporémgidnal growth factor (Acs, 2002).
Thus, the urbanisation economies are the advantagesd by firms, regardless of
the sector, from being located together.
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As the consequence of localised sources and thensatyes of agglomera-
tion, regional clusters, defined as the concemnatif economic activity, emerge.
They differ in regard to the scope and the scath@fpatial concentration of the
economic activity as well as spatial interdependEnin neighborhood. The spa-
tial concentration of economic agents itself doesmecessarily involve strong
linkages and interactions among them. Nonethetbgsprobability of such ties
increases with the growing number of agents andddwrease in the distance
between them (Brodzicki & Kuczewska, 2012, p. 62).

Previously and recently researchers have explandccammented the im-
portance of spatial concentration of firms and spgiroximity in enhancing
innovation (including regional innovation systemgijoductivity, diffusion of
knowledge, formation of social and business netwakd other positive ag-
glomeration effects (Acs, 2002; Duranton & PugaQ£0Asheim, & Gertler,
2004; Sgrensen, 2007; Weidenfeld, Williams & Byt010; Prager & Thisse,
2012). However there is still room to analyse gapbical/spatial and method-
ological context of agglomeration phenomenon whishaccompanied by
spillover effects and their impact on inter-regional competiess. The need
to analyze the competitiveness in a wide interaoegl context stems from the
presence of spatial externalities resulting inlepér effects between neighbor-
ing regions. It is conveyed through such channglsha flow of knowledge and
human capital, technology transfer, or investments.

It is often argued that innovation is created amstained through a highly
localised process as exhibits strong geographicatering in areas where spe-
cialized inputs, services and resources (includimgpetition, interactive learn-
ing or institutional conditions) necessary for theovation process are concen-
trated (Asheim & Gertler, 2005; Wolfe, 2009). Moveo in the rapidly chang-
ing knowledge-based economy innovation processaset on creative use of
various forms of knowledge (Vinding, 2002; Alve®§0Z). Innovation “remains
fundamentally an application of knowledge” (Schagevolery, 2007, p. 64),
which is best achieved through networks that sexséoth repositories and
generators of innovative ideas and information.

At the same time it should be mentioned that okerytears the concept of
innovation has changed towards more interactiveutative and cooperative phe-
nomenon (Rothwell, 1992; Aralica, &4, & Radi, 2005). Inter-organisational in-
teraction and related external knowledge is betideesupport innovativeness (Co-
hen, & Levinthal, 1990; Muller & Zenker, 2001). Bhis consistent with the con-
cept of “open innovation” (Chesbrough & Garman, 200hich — in contrast to the
process of internal innovation — focuses on pauditton and collaboration of ex-
ternal firms (customers and suppliers) in genegatimovative ideas. Suppliers’
knowledge can also be used to streamline decisiakisrg processes through align-
ing customer requirements with supplier capabdi(®hu Mei Tseng, 2009). The
innovation process is by its nature knowledge-isitexy therefore innovations rely
to a large extent on the presence of knowledgeite services (KIS) (OECD
2003, p. 26). Thus with the rapid development &rimation and communication
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technologies (ICT) and other knowledge-intensiveises (KIS) a significant re-
search direction emerged — as knowledge transfepaitial concentrated areas is
vital to innovation, and for competitiveness.

3. THE IMPACT OF KNOWLEDGE-INTENSIVE SERVICES
ON REGIONAL COMPETITIVENESS

KIS is defined as services that involve economiividies which are intended to
result in the creation, accumulation or dissemaraf knowledge. Following
Miles et al. (1995) and den Hertog (2000), ICTs@mesidered one of three major
knowledge-intensive services (KIS) sectors.

The service sector is divided into: knowledge-istea services and less
knowledge-intensive services according to the apgraefined as a method which
classifies production and service activities inadance with the intensity of R&D
(expenditure on R&D / value added). This approachdsed on The Statistical
Classification of Economic Activities in the EurgmeCommunity - NACE.

The following sectors of NACE are included into KIBost and Telecom-
munications, Computer Science, Research and Denadop Water Transport,
Aviation, Real estate, Rental of machinery and pougint, Other business ac-
tivities, Financial intermediation, Education, Hihatare and Social Assistance,
Cultural activities, Recreation and Sport.

An important subgroup of knowledge-intensive sessics called high-tech
KIS. The group includes: Post and Telecommunicati@omputer Science, Re-
search and Development. Computer Science (dive2anf section J within NACE,
ie. computer programming and consultancy) can leatifled as ICT services.
Other services are classified as less knowledgséie.

KIS-providers play a special role in innovation tgyss, and therefore in
enhancing regional competitiveness. They serveasces of innovations (initi-
ating and developing innovation activities in cliemganizations), facilitators of
innovations (supporting the innovation processrodaganization) and as carriers
of innovations (aiding in transferring existing kmedge so that it can be applied
in a new context) (Miles et al., 1995). Thus, usiKi§ enables firms to conduct
their own innovative activities. In particular, 1&Ise constitutes not only an in-
novation in itself but also enhances the innovatioocess by shortening dis-
tances and saving on costs and time, as well dgdtng information transfer
and the promotion of a higher quality of decisioakimg (Vilaseca-Requena et
al., 2007; Czarnitzki & Spielkamp, 2003; Amit & ZpR001). There is a general,
strong preference for locally provided KIS (OECDQB). The evidence of local
sourcing (location of KIS-related providers) maypart the importance of geo-
graphical proximity and the generation of clustemg networks in strengthening
the innovative system in which the firms operategA2002).

Innovation policy focuses on stimulating innovatiees or enhancing the
ability to adopt innovations developed abroad. Buiths rely heavily on possibil-
ities to broaden the intellectual capital in a doyior region. Developed countries
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or regions are in clear comparative advantage eigher level of intellectual
capital enables faster rate of both technologytimea@and adoption (as endogenous
source of growth according to P. Romer, P. Aghiath R. Howitt). Less developed
countries (LDCs) need first to develop intellectaapital to be able to take the
benefit of existence of innovative production fastdespite the comparative dis-
advantage in innovation many LDCs implement poicdéned at development of
highly technologically advanced products (eg. libter nanotech projects) what
results in insular type of development in regiorfsere hi-tech “isles” neighbor
traditional production of low-tech goods (Kubiel@®09, p. 277).

In Poland, for example, which in the context ofamation should be classified
as a LDC, innovation policy is also conducted taisaupporting the development of
high-tech products. However, it is worth notingt tha requirements of EU programs,
which constitute a significant source of fundsiforovation policy, require that the
support is not provided directly to innovators, lsuthanneled to support the devel-
opment of innovative business environment — sudec®ology parks, incubators,
clusters, etc. Despite low evaluation of effectegnof the funds, the development of
the business environment secures that the aidtgaks companies which existence
is due to market forces — the demand for advanamalipts and services and supply
of innovative ideas (intellectual capital) — and doe to government support. In the
Polish case, this means primarily the developmesgiwices based on ICT.

4. MEASURING SPATIAL CONCENTRATION AND SPILLOVER
EFFECTS AS INTER-REGIONAL AGGLOMERATION

The occurrence of inter-regional spatial conceignatie. agglomeration phe-
nomenon including spillover effects as well as graus of local spatial relation-
ship between the territorial units (regions) candemtified using spatial statistics
(Anselin, 1995, 2010; Kopczewska, 2011; P4ez & $$S@f04; Schabenberger
& Gotway, 2005), in particular Local Indicators §patial Association (LISA)
within exploratory spatial data analysis (ESDA).

In a general approach to modeling spatial associdiere are two exploratory
techniques for the local analysis of spatial asdimi, namely Getis and Ord’s dis-
tance-based statistics (Getis & Ord, 1992; Ord &is5&995) and Anselin’s (1995)
local decomposition of a global statistic of spadssociation (Paez & Scott, 2004,
p. 55). The local Moran's statistic belongs to the most common (within LISA)
measures of spatial interdependence (autocorre)atfcspatial variables in neigh-
boring regions, and thus allows the identificatminspatial autocorrelation pro-
cesses (Anselin, 1995; Schabenberger & Gotway,)2005

It has been successfully used in the research atiasgistribution of tourist
flows, formation of clusters in tourism and spasaillover effects in regional
tourism growth as well as the issues of spatiaraxttions between tourism des-
tinations (Yang, & Wong, 2013; Yang & Fik, 2014; Mg Fik, & Zhang, 2016).
In particular, Majewska (2015) identifies and erngaily measures interregional



54 Justyna Majewska, Szymon Truskolaski

effects of spatial agglomeration in tourism consitg the occurrence and
strength of geographic spillover effects in Poland.

Local Moran’sgl; statistic is weighted correlation coefficient useddetection
in the random distribution of the variabfeof deviations with spatial characteris-
tics. It allows to determine whether neighbourimgas are more similar to each
other (in terms of variabl¥), than would result from the stochastic naturé¢hef
phenomenon studied (Mora and Moreno 2010). Morastsitistic is expressed by
the following formula (Anselin, 1995; Schabenbergdggotway, 2005, p. 24):

(xi — X) Xij=q Wi (% — X)
ST - 07/n @)

Ii =

where:
xi(x;) - value of the variablX in the region(j),
n - number of regions,
X - the arithmetic mean of the variabie
wi - elements of the spatial weights mawik(line standardization) be-
tween units and;.

Local Moran'sl; statistic is based on a neighborhood matrix (tteiabplag
operators W). A spatial weights matrix W is simplymatrix (1 X n) containing
weightsw;; that describe the degree of spatial relatedngss@ntiguity, proximity
and/or connectivity) between units of analyistedj (Paez & Scott, 2004). There
are different ways of defining the neighborhood andding spatial weights ma-
trices (Griffith, 1996; Paez & Scott, 2004) whiabn one hand, is its limita-
tion/weakness due to the sensitivity of the statish the type of spatial weights
matrix (neighborhood matrix). On the other han@llihws to modify and improve
the measurement results due to the possibilityotoect the neighborhood matrix
using GIS (GPS coordinates) as proposed previdivdyewska, 2016).

The rules of neighbourhood used in the local Mastatistics (and other
indicators of spatial association) often operate¢hendistance between the cen-
troids of adjacent territorial units (Anselin, 199G8chabenberger & Gotway,
2005; Lloyd, 2010). Then the neighbours are regimhere the distance between
the centroids of districts, that is, their geonwtréntres, regional capitals, cen-
tres designated on the basis of location data tfiesn (GPS coordinates), etc.
does not exceed a specified numbdef km.

In this study we use both: 1) centroids (for theolehgroup of districts of
Central European countries) and 2) central tenésmafi the localization of enter-
prises (for Polish districts) as centres of agglatiens — the data in the latter case
were only available for Poland. It should be ndtet GPS coordinates of individ-
ual enterprises allow to determine the centresstfidts more precisely comparing
to centroids — as they are closer to the actudbaggration processes in the regions.
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5. INTER-REGIONAL COMPETITIVENESS — AGGLOMERATION
AND SPILLOVER EFFECTS ON THE EXAMPLE
OF CENTRAL EUROPEAN DISTRICTS

The research was performed with respect to theasbf four Central European
countries, ie. Germany, Poland, Czech Republicsiodakia (N = 960 of territorial
entities) and based on the data collected by QeBitatistical Office of each coun-
try for the period 2009-2015, describing the contipeness of regions form the
perspective of spatial agglomeration effects. lmghudy, we used three variables
as: 1) the share of information and communicatAGE section J) in total num-
ber of firms registered in a given district of GahtEuropean countries as well as
2) the share of Hi-tech KIS and 3) the share of iI€Total number of firms regis-
tered in Polish districts — as a special case withé Central European countries.
It should be mentioned that two of the six subgsctat the division level) domi-
nated the information and communication servicetosdn the EU-28, namely
computer programming and consultancy (Division 88) telecommunications
(Division 61). These two subsectors generated diogbree quarters (71.1%) of
sectorial value added (Eurostat Statistics Expthi2016).

In measuring the neighborhood and spatial autdetior we use two ap-
proaches. First, for the whole group of distrint€entral European countries we used
geometric centers of districts (centroids). Themsadering Poland as a special case
study we use GPS coordinates of enterprises (gederdth a dedicated tool to geo-
code their addresses). The central tendenciegdbdalization of firms were desig-
nated by calculating mean latitude and longituderdioates to represent centers of
agglomeration in each of 380 Polish district. lis tirticle GPS coordinates of entities
registered in Section | of PKD as “food servicesvdes” (division 56, N =96 775
firms) were used as an approximation of spatiatentration of economic activity.
On this basis, new spatial weights matrices weitediowing to determine local Mo-
ranl; statistics and investigate the occurrence of @pdd¢ipendencies of neighboring
districts in relation to KIS (high-tech KIS and IEThose variables reflects the exist-
ence of positive agglomeration externalities witiah spilling over the neighborhood
and enhancing inter-regional competitiveness ofaeial units.

The neighborhood matrices were defined by the sadfuthe distance be-
tween the centers of districts (d = 25 km). Theyeaset, on the one hand, as geo-
metric means (for the whole group of districts wit@entral European countries)
and, on the other hand, as central tendenciethdeaverage value of GPS coordi-
nates of enterprises of section | and divisiondagted in each district in Poland.

Maps below (figures 1-2) present the results ofigpautocorrelation statis-
tics — Moran's locdl — obtained using PQStat software with regardsstridis of
Central European countries. Statistically significaalues of the statistic are pre-
sented for 2009 and for 2015 in respect to theesbhinformation and communi-
cation (NACE section J) companies in total numbdirms registered in a given
district.
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LISA cluster map
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Figure 1. Significant local Moran’s; statistics in relation to the share
of section J (information and communication) iratatumber of economic activities
registered in districts of Central European coestin 2009 (p < 0.01).
Source: own work based on data collected by Central StaltiSfiitees of Central European
countries with the use of PQStat software.
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Figure 2. Significant local Moran’s; statistics in relation to the share
of section J (information and communication) iratatumber of economic activities
registered in districts of Central European coestin 2015 (p < 0.01).
Source: own work based on data collected by Central StatiSfiitees of Central European
countries with the use of PQStat software.
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A comparable number of statistically significardgtdcts in 2009 and 2015 years
may be noticed (93 and 92, respectively), but aittitial period of the study they
occurred mainly in the south-western part of thalyaed group of countries (Ger-
many) — Ruhr agglomeration with Essen and Cologimagglomerations of: Stuttgart,
Frankfurt, Nuremberg and Munich. Especially wottieration is that almost no clus-
ters of districts with similar high values of sted Section J enterprises in the eco
nomic structure occurred in Poland (spillover @8dn this period related only the
capital city of Warsaw). In 2015 eastern and sauthegions, ie. in Poland (Warsaw,
Pozna and Wroctaw) and Slovakia (Bratislava agglomeraticegion of Nitra,
Trnava, Banska Bystrica and Kosice) gained in irgome at the expense of Germany.

A small number of clusters of districts charactediby a high share of infor-
mation and communication services sector in the@@enc structure of districts in
Poland and the Czech Republic is due to the lowameevalue of these shares
compared with Germany and Slovakia (see. tableiel)Jower importance of
Knowledge Intensive Services in the economy.

Table 1. The average value of shares of Section J entesgrighe economic structure of dis-
tricts based on the number of entities registeralddse districts by section in 2009 and 2015

Average share of section J (information and communication)
Country in total number of firms in districts
2009 2015
Germany 2.89% 2.80%
Poland 1.42% 1.87%
Czech Republic 2.07% 1.35%
Slovakia 2.97% 3.98%

Source: own work based on data collected by CeStadiistical Offices of Central European countries.

In the next step, values of Morat'statistics were calculated using only data on
Polish districts to check for the occurrence olleger effects of knowledge-intensive
activities in these regions exclusively. The resaite shown below on a map (figure 3).

In addition to previously designated clusters iglagerations of Warsaw,
Pozna and Wroctaw, clusters of high values of the sharfeSection J enter-
prises in the economic structure of the distri¢s® aevealed in agglomerations
of Krakéw, Gdask, Rzeszéw and Silesian conurbation. These arasateat
create positive neighborhood externalities incregghe competitiveness of the
whole regions they are located in (innovative dtig¢ associated with
knowledge-intensive services spill over to the heigrhood). These centrifugal
effects strengthened over the six analyzed yeaegglomerations of Krakow
and Wroctaw, decreased in case of Bydgoszcz andutreunding districts.

Moreover we take into consideration others variatiteg Polish districts,
namely: 1) the share of Hi-tech KIS and 2) the sh&rICT in total number of
firms registered in Polish districts. Maps belovwg(fes 4-5) present the results
of spatial autocorrelation statistics (Moran’s Ibkga
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Figure 3. Significant local Moran’s li statistics for two #fent points in time
(2009 (a) and 2015 (b)) — in relation to the shdrgection J (information
and communication) in total number of firms in Bbldistricts (p < 0.01)
Source: own work based on Central Statistical Office datative use of PQStat software.
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Figure 4. Significant local Moran'’s |i statistics for two f#fent points in time
(2009 (a) and 2015 (b)) — in relation to the shudrdi-tech KIS in total number

of economic activities registered in Polish digsip < 0.01)
Source: own work based on Central Statistical Office datative use of PQStat software.
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Figure 5. Significant local Moran’s li statistics for two €#frent points in time
(2009 (a) and 2015 (b)) — in relation to the shdrCT in total number
of economic activities registered in Polish did#rifp < 0.01)
Source: own work based on Central Statistical Office datatiwe use of PQStat software.
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We observed a statistical significant tendencyuster by neighboring districts
similar to each other by the high values of theseuariables (share of Hi-tech KIS
providers and share of ICTs providers in the totahber of enterprises registered
and localized in a given district). It means thatre are spatial interrelations between
some districts and in some cases we can obserrer@giional effects of agglomera-
tion phenomenon that reflect spillovers with regar&lS-based measures.

Taking into consideration Hi-tech KIS variable litogild be noted that there
are 8 main centers of inter-regional competitivenediere agglomeration and
spillover effects can be observed, such as agglomerationssawa Pozni,
Wroctaw, Tricity, Szczecin, Krakéw, Silesian conation and Rzeszéw — on the
south-east part of Poland. Comparing the resulteaafl Moran’sl; statistics be-
tween 2009 and 2015 it can also be seen that wpilleffects grew broader and
stronger for the district of Krakow (Krakéw itseétf 2009),Zyrardéw (south-west-
ern part of Warsaw agglomeration) and Oftawa (Wrectaglomeration). Con-
versely, the disappearance or weakening of thiogpil effect was observed in the
case of Bydgoszcz and the district of Bydgoszcd,Zelona Géra, and Nowa Sél.
The effect of a “sucking in” in the case of RzeszAivd Rzeszow district in relation
to the surrounding districts (straywski) is also worth noting.

The disappearance or weakening of the spillovexcisfis even clearer in re-
lation to the share of ICT providers in the econostructure of districts (Silesian
conurbation, agglomerations of Rzeszé6w and Szckdaoicreasing spatial interde-
pendence is apparent (but in the narrower numbeeratorial units) in eg. of
stronger Wroctaw and trzebnicki districts with weakemaining districts of
Wroctaw agglomeration, or in Warsaw agglomeratidrere the situation is simi-
lar). The opposite tendency was recorded in Kragglomeration — the strength-
ening interdependence in an inter-regional clustenposed of Krakéw and the
Krakow district. Inter-regional effects of KrakOwglomeration and spillover im-
prove the competitiveness of the whole area, inotudistricts located within fur-
ther radius from the center of the agglomeration.

6. CONCLUSIONS, LIMITATIONS AND FURTHER RESEARCH

In the study we tested spatial autocorrelationeigimboring regions with regards to
variables on KiS-oriented measures using the exampfour Central European
countries (Germany, Poland, Czech Republic andaRlay. The methodology based
on local statistics of spatial association and @&&dinates (used only in case of
Poland) allowed us modelling agglomeration procesas the main implication of
the study within methodological context we ideetifispillover effects in neighbor-
ing regions as indicators of highly competitivetiigss in Central European coun-
tries. However it should be noted that we do neeoke any cross-border agglomer-
ation, ie. the phenomenon of spatial agglomeratidhe international context.
Under the cognitive effects of our study we obsdrtleee types of spatial
association effects taking into consideration cleanig time (2009 vs. 2015): 1)
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strengthening spillovesffects with regards to information and communmasec-
tors (eg. Warsaw and Wroctaw agglomerations asageBratislava or Kosice), 2)
diminishing spillovers (centripetal effects of agigleration centers — eg. in Nurem-
berg, Prague or Rzeszéw in the south-east paxlahg), and 3) dispersion effects
e.g. in Wolfsburg in Germany or in Polish Bydgoszcz

The results of the study indicate inter-regionahpetitiveness of territorial
units in Central European countries, which areiggimomentum due to the phe-
nomenon of positive spilloveffects of spatial agglomeration. This applies fyain
to clusters of urbanization — cities — that crehtefunctional relationship of vary-
ing strength and range with the surrounding distrithis reflects a trend of hi-tech
KIS companies to locate in the vicinity of largéeas. However, it is different with
regard to the ICT sector where spillover effectsstiyodisappear over the years
2009-2015. This demonstrates the high bargainimgepof IT employees who are
not necessarily interested in commuting outsidecttyeof residence.

The results may optimize localization decisions gedmarketing of en-
terprises as well as planning and management tofats(administrative units).
Regions whergeographicspillovers are the main driver of the development
should combine marketing activities with the regidhat generate spillovers.
Such collaborative marketing is necessary to enhamnpetitiveness of re-
gions without important resources or developmenepisal but localized in the
vicinity of strong regions generating spilloveffects

The main limitations of the research are applidd A measures (local Moran
li statistics) which are sensitive to the localizatisize and shape of the analyzed
territorial units (determining neighborhood). Thimsprder to measure the spillover
effects more precisely it is recommended to dedimé measure the neighborhood of
agglomeration centers using localization of firmasdd on GPS coordinates instead
of centroids of districts — as shown in examplé€ofand. It seems to be of special
importance in case of districts in East Germanyctviare much bigger in size com-
pared to those located in west part of the couifitnys, potential spillover effects (of
eg. Berlin) could not be captured as many centrafigeighboring regions were far-
ther to each other than the range determined imidéhe neighborhood.

Additionally, the spatial interrelation of neighbug regions seems to be de-
pendent on various regional features. Thus, inkdapsessment of the existence,
strength and direction of spillover effects usiage-study analyses of different ag-
glomerations may be required to compliment theupéect

REFERENCES

Acs, Z. J. (2002)innovation and the growth of citie€heltenham, UK, Northampton,
MA: Edward Elgar.

Acs, Z. J. (2005). Innovation and the growth oiesitin P. Nijkamp (edrban Dynamics
and Growth: Advances in Urban Economics (Contriysi to Economic Analysis,
Volume 265 Emerald Group Publishing Limited, 635-658, D@0.1108/S0573-
8555(2005)0000266021.



Spatial concentration of economic activity and cetitjveness of Central... 61

Alves, J. (2007). Creativity and Innovation throddtltidisciplinary and Multisectoral Co-
operation. Journal compilation 16 (1), 27-34.

Amit, R., & Zott, Ch. (2001). Value creation in eidiness.Strategic Management
Journal 22, 493-520.

Anselin, L. (1995). Local indicators of spatial asgtion — LISA. Geographical
Analysis, 2793-115.

Anselin, L. (2010). Thirty years of spatial econdrmes. Papers in Regional Scien@&9, 3-25.

Aralica, Z., R&i¢, D., & Radt D. (2005).Innovation Propensity in Croatian Enterprises
Results of the Community Innovation Surfieb.cerge-ei.cz].

Asheim, B., Gertler, M., (2004). Understanding oggil innovation systems, in: J. Fager-
berg, et.al. (ed$landbook of InnovatiarOxford.

Baum, J.A.C., & Haveman, H.A. (1997). Love by néigh? Differentiation and ag-
glomeration in the Manhattan hotel industry, 189®Q. Administrative Science
Quarterly, 42, 304-338.

Beaudry, C. & Schiffauerova, A. (2009). Who's rightarshall or Jacobs? The localization
versus urbanization debaiesearch Policy, 3818-337.

Brodzicki, T. & Kuczewska, J. (Eds.). (201R)astry i polityka klastrowa w Polsce. Kon-
kurencyjné¢ przedsgbiorstw, sektoréw i regionoyClusters and cluster policy in Po-
land. The competitiveness of companies, sectorsegidns]. Gdask: Wydawnictwo
Uniwersytetu Gdaskiego.

Chesbrough, H.W., & Garman, A.R. (2009). How opmmovation can help you cope in
lean timesHarvard Business Review7(12), 68-76.

Cohen, W. & Levinthal, D. (1990). Absorptive CapggciA New Perspective of Learning
and InnovationAdministrative Science Quarter8p, 128-152.

Crouch, G. 1., & Ritchie, J. R. B. (2009)he competitive destination: a sustainable tourism
perspectiveLondon: CABI.

Czarnitzki, D., & Spielkamp, A. (2003). Businessvéees in Germany: Bridges for inno-
vation.The Service Industries Journal,,23-30.

den Hertog, P. (2000). Knowledge-intensive busirsesgices as co-producers of innova-
tion. International Journal of Innovation Managemef4), 491-528.

Duranton G., & Puga D., 2008jicrofoundations of urban agglomeration economies
V. Henderson, & J. F. Thisse (eds.). Handbook dfi®teal and Urban Economics 4,
(pp. 2063-2117). Amsterdam: North Holland.

Dwyer, L., & Kim, C. (2003). Destination competiginess: Determinants and Indicators.
Current Issues in Tourism, 6(5369-413.

Ellison, G., Glaeser, E.L., & Kerr, W. (2007). Whaiuses industry agglomeration? Evidence
from coagglomeration patterrigarvard Business School Working Papérs. 07-064.
Enright, M. J., & Newton, J. (2004). Tourism deation competitiveness: a quantitative

approachTourism Management 2377-788.

Eurostat Statistics Explained (2016). http://empareu/eurostat/statistics-explained/in-
dex.php/Information_and_communication_service siai_ - NACE_Rev._20 [ac-
cess: 02.11.20186].



62 Justyna Majewska, Szymon Truskolaski

Getis, A., & Ord, J.K. (1992). The Analysis of SpaAAssociation by Use of Distance Sta-
tistics. Geographical Analysis, 24(3)89-206.

Gorynia, M., & taniewska, E. (Ed.) (2009Kompendium wiedzy o konkurencyjrigCom-
pendium of knowledge on competitiveness]. Warsz&wadawnictwo Naukowe PWN.

Griffith, D.A. (1996).Some guidelines for specifying the geographic wsighatrix con-
tained in spatial statistical models. Practical lifoook of spatial statistic8oca Ra-
ton: CRC Press.

GUS (2015) Analiza waloréw turystycznych powiatow i ich bezpdniego otoczenia na
podstawie danych statystycznych m.in. z zakresurimctegowej, kultury i dziedzic-
twa narodowego oraz przyrodniczych obszaréw chroyth[Analysis of tourist at-
tractiiveness of districts and their proximate hégrhood on the basis of statistical
data on, among others, accommodation, culture atiolal heritage, and natural pro-
tected areas], Warszawa: Centrum Beidadukacji Statystycznej GUS.

Hall, C. M. (2007).Tourism and Regional CompetitivenessJ. Tribe, & D. Airey (Ed.).
Developments in Tourism ResearElsevier.

Hoover, E. (1936)Location theory and the shoe and leather industi@smbridge, MA:
Harvard University Press.

Jacobs, J. (1969The economy of citieblew York: Random House.

Knoben, J. (2009). Localized inter-organizatiomakdges, agglomeration effects, and the
innovative performance of firm3he Annals of Regional Science, 437-779.

Kolko, J. (2010). Urbanization, agglomeration, @odgglomeration of service industries.
NBER chapters. IiAgglomeration economia®p. 151-180), Cambridge, MA: Na-
tional Bureau of Economic Research.

Kopczewska, K. (2011Ekonometria i statystyka przestrzenna z wykorzystapro-
gram R CRANEconometrics and spatial statistics using the RN software].
Warszawa: CeDeWu.

Krugman, P. (1991). Increasing returns and econgeugraphyJournal of Political Econ-
omy, 99(3),483-499.

Kubielas, S. (2009)nnowacje i luka technologiczna w gospodarce globpbpartej na
wiedzy[Innovation and technological gap in the globabkiedge-based economy],
Warszawa: Wydawnictwo Uniwersytetu Warszawskiego.

Lloyd, C.D. (2010).Spatial data analysis: an introduction for GIS useDxford, New
York: Oxford University Press.

Majewska, J.(2015). Inter-regional agglomeratidaas in tourism in Polan@.ourism Ge-
ographies,17(3)407-435.

Majewska, J. (2016)roduktywné¢ hoteli w aglomeracji przestrzennej - pomiar efektd
“rozlewania si” (spillover) z wykorzystaniem statystyk autokocgilgorzestrzennej
[Hotel productivity and spatial agglomeration - timeasurement of spillover effects
through the use of spatial autocorrelation statiktin: D. Appenzeller (Ed.Matema-
tyka i informatyka na ustugach ekonomii. Wybrarebfgmy modelowania i prognozo-
wania zjawisk gospodarczy¢pp. 75-86), Poznan: Poznan University of Econsmic

Markowski, T. (1999)Zarzdzanie rozwojem miafiManaging urban developmgnWar-
szawa: Wydawnictwo Naukowe PWN.

Marshall, A. (1920)Principles of economicd.ondon: Macmillian.



Spatial concentration of economic activity and cetitjveness of Central... 63

Miles, 1., Kastrinos, N. Bilderbeek R., den Hert®y, Flanagan, K., Huntink, W., & Bou-
man. M. (1995)Knowledge-intensive Business Services. Users, &araind Sources
of InnovationC EIMS Publication 15, Brussels: European Commission

Mora, T., & Moreno, R. (2010). Specialization chas@n European regions: the role played
by externalities across regiondournal of Geographical Systems,,1211-334.
DOI: 10.1007/s10109-009-0098-4

Muller, E. & Zenker, A. (2001). Business services actors of knowledge transfor-
mation: The role of KIBS in regional and nationahovation system$Research
policy, 30(9), 1501-1516.

Nawrot, £., & Zmylony, P. (2009)Miedzynarodowa konkurencyjfibregionu turystycz-
nego. Od programowania rozwoju do zgizania strategicznedinternational com-
petitiveness of the tourist region. From prograngrimthe development of strategic
management]. Krakéw: PROKSENIA.

Ohlin, B. (1933)Interregional and international tradéCambridge: Harvard University Press.

Ord, J. K., & Getis, A. (1995). Local Spatial Autorelation Statistics: distributional issues
and an applicatiorGeographical Analysis, 27(4286-306.

Ottaviano, G. |. P. (2011). “New” new economic gexqahy: firm heterogeneity and ag-
glomeration economiegpurnal of Economic Geographyl, 231-240.

Péez, A., & Scott, D.M. (2004). Spatial statisfmsurban analysis: A review of techniques
with examplesGeoJournal, 6153-67.

Prager, J-C. & Thisse, J-F. (201Economic geography and the unequal development of
regions London and New York: Routledge.

Rodriguez-Victoria, O.E., Puig, F., & Gonzlez-Lowoe M. (2016, June)Clustering, in-
novation and hotel competitiveness: evidence fno@rging marketsXXX Congreso
Nacional de Acede, Junio 2016, Vigo.

Rothwell, R. (1992). Successful industrial innowati Critical factors for the 1990s,
R & D Management, 22(3221-240.

Schabenberger, O., & Gotway, C. A. (200iatistical Methods for Spatial Data Analysis
Texts in Statistical SciencBoca Raton: Chapman & Hall/CRC.

Schaper, M. & Volery, T. (2007Entrepreneurship and Small Busine2ad Pacific Rim
Edition, Australia: Wiley.

Shu-Mei Tseng (2009). A study on customer, suppdied competitor knowledge using the
knowledge chain modéhternational Journal of Information Management, 288-496.

Sgrensen, F. (2007). The geographies of socialanksmand innovation in tourisiiourism
Geographies9(1), 22-48.

Vanhove, N. (2011)'he Economics of Tourism Destinati¢Bscond Edition). London: Elsevier.

Vilaseca-Requena, J, J. Torrent-Sellens, & A. Jametarco (2007). ICT use in marketing as
innovation success fact@uropean Journal of Innovation Managem#6¢2), 268-288.

Vinding, A. (2002)Interorganizational Diffusion and Transformationkfiowledge in the
Process of Product InnovatipRhD Thesis IKE Group/DRUID, Department of Busi-
ness Studies, Aalborg University.

Weidenfeld, A., Williams, A. M., & Butler, R.W. (2@). Knowledge transfer and innova-
tion among attractionsAnnals of Tourism Research, 37(3%04-626. doi:
10.1016/j.annals.2009.12.001



64 Justyna Majewska, Szymon Truskolaski

Wolfe, D. (2009). Introduction: embedded clustergaiglobal economyEuropean Plan-
ning Studies, 1,7179-187.

Yang, Y., & Fik, T. (2014). Spatial effects in regal tourism growthAnnals of Tourism
Research46, 144-162.

Yang, Y., & Wong, K. K. F. (2013). Spatial distrifan of tourist flows to China’s Cities.
Tourism GeographiesAn International Journal of Tourism Space, Place &mnvi-
ronment 15(2), 338-363, doi: 10.1080/14616688.2012.675511

Yang, Y., Fik, T.J, & Zhang, H. (2016). Designingraurism Spillover Index Based on
Multidestnation Travel: A Two-Stage Distance-Basaaldeling ApproachJournal
of Travel Research, 1-1doi: 10.1177/0047287516641782



