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MAPPING SPATIO-TEMPORAL PATTERNS OF CREATIVE INDUSTRIES
DEVELOPMENT IN THE CZECH REPUBLIC

Creative industries characterized by subsectors of architecture, design, and advertising represent an important segment in im-
plementation of post-Fordist economy principles. Hence, the governments and scholars are devoted to quantitative mapping of crea-
tive industries. The results of this mapping provide insight into number, structure and spatial distribution in a given area for subse-
quent identification of smart specialization of cities and regions. Furthermore, they serve as a basis for strategic planning of regional
innovation systems. Finally yet importantly, this mapping is the basis for following qualitative mapping through research methods
such as focus groups and the Delphi method among key actors of the particular creative ecosystem.

Unique feature of this paper is mainly in the methodology, which is detached from the traditional static view on the quantita-
tive mapping of creative industries dealing with cross-sectional data solely. Therefore, this paper develops their use to spatial map-
ping of creative industries by the dynamic component concerning new approaches to Exploratory Spatial Data Analysis. This com-
ponent is based on unbalanced panel dataset by using the differential local Moran’s 1.

The results indicate a dynamic development of design and advertising enterprises at the municipal level in the Czech Repub-
lic, with options for internationalization of market, uniqueness of products and continual digitalization. On the contrary, subsector of
architecture was identified as stagnant in terms of development, in relation to demand for these services that are affected by limited
national real estate market, continual concentration of developers. Furthermore, the results revealed links between their spatial diffu-
sion with process of residential suburbanization and strengthening of existing centres through the agglomeration and urbanization
economies. Thus, those specifics underline a call for appropriate smart specialization policies along with policies concerning creative
class retention in regional centres and rural areas.

Keywords: cluster, creative industries, Czech Republic, differential LISA, spatial distribution.

HMagen Beonap, Jdykaw JJanxo. KAPTOIPA®YBAHHS IMTPOCTOPOBO-YACOBHX MOJEJIEH PO3BHTKY
KPEATHBHOI IHZY CTPII B YECHKIH PECITYBJILI

KpeatusHi ramysi, mo XxapakTepu3yIOThCS MMiJCEKTOPAMH apXiTEKTypH, TU3aiHy 1 peKJIaMH, SBISAIOTH COO0I0 BaXXITUBHHA CeT-
MEHT B peati3allii IpUHIUIIB TOCT-HOPAUCTCEKOI eKOHOMIKH. ToMy Tt opraHiB BiIaay 1 HAYKOBIIB aKTyaJTbHUMH € MUTAHHS Kilb-
KicHOTO KapTorpadyBaHHs KpeaTHBHOI iHIycTpii. Pe3ynpraTé mporo BimoOpaxeHHS HAIOTh YSABJICHHS MPO KUTBKICTB, CTPYKTYPY 1
MIPOCTOPOBHH PO3IOLT Yy IaHii cdepi i moaanbnol ineHTHdiKamii cMapT-crenianizamnii MicT i perioHiB. Kpim Toro, BoHHU ciyTy-
I0Th OCHOBOIO JUIsl CTPATETIYHOTO IUIAHYBAaHHS PETiOHANPHUX IHHOBaliHHUX cucTeM. HapemTi, Ba)XIMBO Te, 11O 1€ BiToOpakeHHs €
OCHOBOIO JUTsl ITOJAJIBIIOTO SIKICHOTO BiTOOPa)KeHHS 3a IOMOMOT'OI0 TAKUX METOJIB JOCIIDKEHHS SIK (okyc-rpynu i metox Jdenbdi.

YHIKaJTIbHOIO OCOOJIMBICTIO I[i€l CTATTi € TOJIOBHUM YHHOM METOJIOJIOTIs, sIKa BiJOKpEMJICHA Bil TPaJMIIITHOTO CTATUYHOTO
YSBJICHHS NPO KiJbKiCHE KapTorpadyBaHHsS KpeaTHUBHOI iHAYCTpii, IO Mae cIpaBy JIMIIE 3 JaHUMH IMONEPEYHOro nepepily. Takum
YHHOM, ISl CTATTS PO3BUBAE X BUKOPHUCTAHHS IJISI IPOCTOPOBOTO KapTorpadyBaHHS KpeaTHBHOI iHIYCTpii 3a JOMOMOTOI0 ANHAMIY-
HOTO KOMIIOHEHTA, II[0 CTOCY€ETHCS HOBUX MMiIXOJIB A0 AOCTIJHUIBKOTO aHAi3y MPOCTOPOBUX NaHUX. Lleil KOMIIOHEHT 3aCHOBaHHI
Ha He30aJaHCOBaHOMY Ha0Opi JaHWX MaHelNi 3 BAKOPHCTAHHAM JH(epeHIiaTbHOTO JOKanbHOro Mopana I.

PesynbraTé BKa3yloTh Ha JUHAMIYHAI PO3BUTOK AM3AHHEPCHKUX Ta PEKIIAMHHX IIJIPHEMCTB Ha MYHIIUNAIBHOMY PiBHI Y
Yecewkiit Pecriybmini 3 BapiaHTaMu iHTepHaliOHaTi3aMLii PUHKY, YHIKQIBHOCTI MPOAYKTIiB i Oe3mepepBHOi 1ubposizamii. Hatomicts
IiJICEKTOP apXiTeKTypH OyB BU3HAYCHUI SIK 3aCTiiHUI 3 TOYKU 30py PO3BUTKY 10O MOIMTY Ha IIi MOCIYTH, Ha SIKMH BILTUBAE 00-
MEXEHHI HalliOHaJbHUH PHHOK HEPYXOMOCTI, ITOCTiiHA KOHIIEHTpallisi 3a0yJoBHUKIB. KpiM TOro, pe3yibpTaTi BUSBHIIM 3B'SI30K MiX
X IPOCTOPOBUM IMOILIMPEHHSAM 3 IIPOLIECOM MPUMICHKOI XKHUTJIOBOT 3a0y0BH i 3MIlHEHHSM ICHYIOYHMX LICHTPIB Yepe3 eKOHOMIKY ar-
nomeparii 1 yp6anizarii. TakuM 9uHOM, 1i 0COOIMBOCTI MiAKPECTIOIOTH 3aKIIHK JI0 HAJIEKHOT TONITHKA CMapT-Clieliai3alii HapiBHi
3 MOJIITHKOIO, IO CTOCYETHCS 30€peKEHHS KPEaTUBHOTO KJIaCy B PETiOHABHUX [IEHTPAX 1 CUTCHKIH MiCIIEBOCTI.

Knrouogi cnosa: xnactep, kpeatuBHa iHAycTpis, Uexis, audepenmiansaa LISA, mpocTopoBuii po3moi.

Iasen Beonap, Jykaw Jdanko. KAPTOIPA®HPOBAHHE ITPOCTPAHCTBEHHO-BPEMEHHBIX MOJAEJIEH
PA3BHTHSI KPEA THBHOW HH/[Y CTPHH B YEIIICKOH PECITYBJIHKE

KpeaTtuBHble oTpaciy, XapakTepu3yeMble OJICEKTOPaMH apXUTEKTYpPbl, AW3aiiHa U peKIaMbl, IPEICTABIAIOT COOO0 BasKHBIN
CerMEHT B peajM3alliy NPUHIHUIIOB MOCT-()OPIUCTCKON SKOHOMUKH. Clie1oBaTeNbHO, sl OPraHOB BIACTH U YYEHBIX aKTyaJbHBIMH
SIBIISIIOTCSL BOIIPOCHI KOJMYECTBEHHOTO KapTorpagpupoBaHusl KPeaTHBHOW MHAYCTPHU. Pe3yabTaTel 3TOro OTOOpakeHUs JAalOT Mpei-
CTaBJICHHE O KOJIMYECTBE, CTPYKTYpe M NPOCTPAHCTBEHHOM pAaCIpeeleHHH B JaHHOH cdepe A Mocienyomed nAeHTHPHUKAINT
cMapT-crenuanu3aluyd TopoJoB U peruoHoB. Kpome Toro, oHu Ciry’aT OCHOBOM IJIsi CTPATETUYECKOro IUIAHUPOBAHUS PETrUOHAIIb-
HBIX MHHOBALMOHHBIX cuCTeM. HakoHemn, BaXXHO TO, YTO 3TO OTOOpa)KeHHE SIBISIETCS OCHOBOM ISl MOCIEAYIOMEr0 KadYeCTBEHHOTO
0TOOpaKEHUSI C TOMOIIBIO TAKMX METOIOB UCCIIEN0BAaHMS Kak (hOKyc-Tpymsl U Meton Jlenbhu.

© Bednaf P., Danko L., 2018
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YHuKanpHOH 0COOEHHOCTBIO 3TOM CTaThU SIBISIETCS TNIaBHBIM 00pa3oM METOAOJIOTHUs, KOTopas OTAeNeHa OT TPAAUIMOHHOTO
CTAaTUYECKOTO MPEJICTABICHUS O KOJINYECTBEHHOM KapTorpadupoBaHus KPEeaTHBHONW MHAYCTPUH, HMEIOLIEro JeJI0 TOJBKO C JIaHHbI-
MH TIOTIEPEYHOTO cedeHHs. Takum o0pa3oM, 5Ta CTaThs Pa3BUBACT MX UCIIOIH30BaHHE AN IPOCTPAHCTBEHHOT'O KapTOTrpadHpOBaHUS
KpPEaTUBHOH MHAYCTPHUHU C IIOMOIBI0 IUHAMUYECKOI0 KOMIIOHEHTA, Kacalollerocs HOBBIX IOAX0A0B K UCCIEI0BaTEIbCKOMY aHAINU3Y
IIPOCTPAHCTBEHHBIX JaHHBIX. DTOT KOMIOHEHT OCHOBAH Ha HecOAlaHCHPOBAaHHOM HAa0Ope JAaHHBIX MAHENH C HCIOJIL30BaHUEM JHd-
(epeHIMaIBHOTO JIOKAIBHOTO MopaHa I.

Pe3ynbTaThl yKa3bIBalOT HAa JUHAMUYHOE Pa3BUTHE TH3aHHEPCKUX U PEKIAMHBIX MPEANPUATHII HA MyHHIIUNAIFHOM yPOBHE B
Yemckoit Pecry6nuke ¢ BapuaHTaMH MHTEPHALMOHAIM3AIMU PHIHKA, YHUKAIBHOCTH MPOTYKTOB U HENPEPHIBHON IHHU(pOBH3AIMN.
HampoTtus, moacekTop apXUTEKTypbl ObLT ONpeeeH KaK 3aCTONHBIN C TOUKH 3pEHUs pa3BUTHA, B OTHOILIEHUH CIPOCA Ha 3TH yCIy-
T, Ha KOTOPBI BIUSIET OTPAaHUUCHHBIH HAIIMOHAIBHBIN PHIHOK HEABIKMMOCTH, OCTOSHHAS KOHLIEHTpalus 3acTpoiimukoB. Kpome
TOTO, PE3yIbTAThI BBIABIIIN CBSA3b MEXY UX MPOCTPAHCTBEHHBIM PACIIPOCTPAHEHHEM C MIPOLIECCOM MPUTOPOJHON HKUIION 3aCTPOUKHI
U YKpEIUICHHEM CYIIECTBYIONIUX IIEHTPOB Yepe3 SKOHOMHKY arjloMepaluy i ypoaHu3anuu. Takum oO6pa3oM, 3TH 0COOEHHOCTH IO -
YEpKUBAIOT NIPU3bIB K HA/JIeXKALICH OJUTUKE CMapT-CIeLUAlIN3allluy HapsAay C IONUTHKOH, Kacarolleics COXpaHEHUsI KpeaTUBHOIO
KJIacca B PErMOHAJIBHBIX LEHTPAX U CEIbCKOH MECTHOCTH.

Kniouesvie cnoga: xnacrep, kpeatuBHast nHIycTpus, Yexus, muddepennmansaas LISA, mpocTpaHcTBEeHHOE pacmpeeeHue.

1. Introduction. Mapping the Creative industries mainly due to the low-road development in the 1990s
(CI) is an essential element for understanding their spa- and first decade of 21% century. This strategy was taken
tial distribution. Furthermore, it provides an insight into mainly because of the need to transform these economies
their development in relation to implementation of di- from centrally planned to market oriented with the goal
verse public policies. These policies are ranging from to employ as many people as possible from declining
cultural, industrial, innovation to cluster strategies. Thus, industries. However, the development of business and
many countries of the EU prepared mapping documents consumer services was not able to absorb changes in the
at national level, for example DCMS in the United labour market. The main competitive advantage of these
Kingdom [1], and Bednéf et al. [2] in the Czech Repub- countries was and even now is the lower cost of labour
lic. Mapping documents were based on the positive im- compared to developed countries. Nevertheless, the CEE
pact of the CI on economies in developed countries. countries realized low-road development was unsustain-
Hence, their primary objective is to support the competi- able, mainly due to their accession to the EU, the use of
tiveness of commercially-oriented creative industries — structural funds, continuous digitalization, and competi-
architecture, design, and advertising at the national level. tive standardized production of South-east and East Asia

The competitiveness is oriented at outputs, which countries. Thus, the activities towards support for com-
are considered unigue and innovative with higher added mercially oriented CI with product, process and market-
value. On the other hand, these processes lead to build- ing innovation were initiated. Research and development
ing the brand of respective country, region or city. Com- was also initiated under the Creative Europe programme
petitive outputs of the Cl become part of the cultural in 2010 in relation to basic and applied research for
heritage and hence national identity in the long run. mapping the CI. In this case, the quantitative mapping

The growth of the CI in developed countries was was available with the use thematic cartography and spa-
given by continuous spatial division of labour [3], where tial statistics or modelling in order to identify spatial
many industries with low added value or standardized patterns or features that determine their spatial distribu-
mass production respectively were transferred to emerg- tion [5, 6, 7, 8, 9]. However, these papers primarily deal
ing countries in South-eastern and East Asia. Further- with the spatial dimension of the CI distribution and the
more, developed countries maintained research and de- lack of time dimension of their development.
velopment including design with marketing strategies by Therefore, the aim of this paper is to introduce spa-
transnational corporations (TNC). However, these coun- tio-temporal changes in the volume and distribution of
tries were affected by bankruptcies of traditional indus- the CI in the Czech Republic, with focus on architecture,
tries and inner cities with industrial areas based on the design and advertising. These branches represent com-
Fordism that changed into brownfields. Consequently, mercially oriented activities associated with agglomera-
there was a rise of production capacities including re- tion and urbanization benefits. The aforementioned tem-
search and development in industrialized countries such poral changes will cover the state of development among
as South Korea, Taiwan and China. In response, the need mentioned branches in 2004 and 2018. These unites
for change of the paradigm of economic growth in de- were selected purposely due to the accession of the
veloped countries was addressed by post-Fordist systems Czech Republic to the EU (2004) and current state
of production based in economies of scope aforemen- (2004). The advantage of this comparison is mainly the
tioned information and communication technologies. same period of fourteen years from January 1990 to
These events along with increased access for tertiary April 2004, and second case between May 2004 and
education led in to the rise of the Creative Class [4] that June 2018. Thus, this paper provides an overview on
was essential for innovative approaches to solve prob- spatio-temporal differences in development of selected
lems and filly meet the needs of post-Fordist systems in branches in relation to systematic changes and spontane-
developed countries as they were seeking for new ous global trends in development of the IT and telecom-
sources of competitiveness comparing to industrialized munication. At least but not last, the aim of this paper is
countries. to specify the processing of an unbalanced panel dataset

Former socialist countries of Central and Eastern using Exploratory Spatial Data Analysis. This allows
Europe (CEE) were object of time-lag in favour of the CI assessing the dynamics of the CI and their spatial distri-
compared to developed countries. This was the case bution in Visegrad countries, i.e. the Czech Republic,
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Hungary, Poland, and Slovakia. Visegrad countries share
similar conditions for the Cl development due to their
shared experience with centrally planned economy and
the dominant position of the capital in the economic,
cultural and social scopes. These scopes are prerequisite
for the development of creative milieu.

2. Underlying principles of the cultural and crea-
tive industries. Recent trends in economic development
reflect on the need of growth and advancement of
knowledge intensive business services (KIBS). These
services can address and deal with the slump of the over-
all production in certain economies. Furthermore, the
service sector is also challenged in order to utilize re-
sources within smart governance and sustainable devel-
opment. This in fact puts a pressure on economic plan-
ning and development trajectories that currently rely on
innovative activities and increasing competitiveness.
Thus, public policies are more concerned with the CI as
a source for innovation activities. The CCI are those in-
dustries, which use culture as an input and have a cultur-
al dimension, although their outputs are mainly function-
al. They include architecture and design, which integrate
creative elements into wider processes, as well as sub-
sectors such as graphic, fashion design or advertising
[10]. Furthermore, The CI are considered advanced ser-
vices and due to urbanization economies they often over-
lap in particular areas and create hubs and networks [11].
In addition, [12] argue there are synergies concerning
different branches of creative industries with their co-
location as creative hubs. Furthermore, they emphasise
synergies between creative industries and other sectors
such as High-Tech and KIBS. Gordon and McCann [13]
suggest colocation is often associated with social net-
works and ties rather than simple agglomeration for cost
reduction.

Consequently, organisations benefit when they are
located nearby and they generate attractive milieu spillo-
vers for further attraction of creative individuals [14].
These links underline the importance of creative econo-
my and its position from periphery of public policies and
governance towards the planning and governance. This
movement is also encouraged by an innovative notion of
the CI, as they maintain higher pace regarding innova-
tiveness than some high-tech sectors [3]. Furthermore,
the CI also prove their influence on economic develop-
ment from macroeconomic perspective, as they globally
contribute to revenues (cca. US$709b) and employment
(7,7m. employees). On the other hand, the CI and its
importance overlap economic and urban development.
O'Connor [15] identified the role of the CI towards the
societal change as a results of links between economy,
culture, urban planning, and competitiveness. Thus, the
change led to the progress of the creative class when
individuals utilize creativity as a source for added value
[16] [17]. As Kloudova [18] underlines creativity initi-
ates the ability to come up with original ideas and solu-
tions. Professionals, artists, scientists represent the crea-
tive class specialized in design, architecture, arts, music,
education, and entertainment. Additionally, the process
of creating added value is greater than before due to in-
formation technologies and digitalization. According to
Vinodrai [19] it allows production to be more flexible as
the labour force moves from place to place based on
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their beliefs of aesthetics, atmosphere, and emotion.
Moreover, another specific feature of the creative class
in the Cl is its way of unique outcomes, which are often
results of project-oriented production. Communities,
where the creative class is concentrated are more com-
petitive and more inclined to adopt advanced technolo-
gies [20].

Rationale for creative cities. The Cl and their orig-
inality provide basis for one of the pillars for urban com-
petitiveness, as the CI tend to encourage productivity,
regeneration of deprived areas and promoting attractive-
ness of areas in order to improve quality of life [21].
Thus, there are often secondary matters that highlight the
effect of the Cl advancement. These are mainly associat-
ed with process of de-industrialization and regeneration
on the urban level in order to attain creative cities. Crea-
tive cities became a case in the 21% century with refined
urban planning aimed for improving a quality of life.
Thus, there are various aspects of creative cities that
brand them creative. Mostly, there are cultural, intellec-
tual, technological and organisational characteristics that
are designed to create favourable atmosphere for the ClI
[22] However, current debates among scholars regarding
the creative cities is not limited solely to attraction of the
CI per se, but rather its’ retention in particular areas.
Factors influencing the retention are associated with
pleasant neighbourhood characteristics, access to local
cultural amenities, and lifestyle [23].

On the contrary, factors influencing the retention of
the CI in small and rural places are community sense,
outdoor amenities a, and time with family [24]. Howev-
er, creative cities are not solely relevant due to the crea-
tive class and communities, because they also reflect on
advantages such as customer-supplier chain and access
to qualified labour [15]. Thus, cities nowadays invest in
cultural and creative amenities in order to regenerate and
support economic development within urban planning
and design. This movement generates new ways of com-
petitiveness between cities regarding a quality of life.
Nevertheless, even creative cities might not be taken as a
whole, but rather as districts and milieus where creativity
and people concentrates. Creative districts and milieus
are specific areas, where individuals gather to communi-
ties and interact with each other, mainly with various
form of communication [25]. Creatives, social environ-
ment and mutual interaction encourage sharing new ide-
as and solutions. Moreover, this interaction is often in-
formal with the aim to achieve socio-economic devel-
opment it these areas. The creative milieu in this regard
symbolises mutual trust between individuals for
knowledge sharing. These activities in communities of-
ten expend over creative milieu in terms of spatial per-
spective. Thus, the concentration of creative communi-
ties with economic and leisure activities leads to an em-
beddedness in creative districts in urban areas [26].

Urbanized areas with favourable conditions for cre-
atives regarding work-life balance attract potential spe-
cialized labour force with related and emerging indus-
tries. As Kriitke [27] argues creative districts reflect on
specific elements such as cultural amenities, non-profit
organizations, freelancers, and volunteers that create
attractive conditions for work, leisure time and tourism.
Furthermore, creative districts can be used as a tool for
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economic regeneration of areas, as they also represent an
idea of smart specialization on urban level. Support and
development of creative districts and urban areas is also
one of the “soft” factors for localization of economic
activities and competitiveness of cities. Alberti and
Giusti [28] believe creative districts can be perceived as
one of drivers for gaining competitive advantage, mainly
due to the access to knowledge, skills, abilities and prac-
tice in technology use, communication and production.
However, these conditions differ due to various ways of
socio-economic development and governance on urban
level. Uneven development is affected by different per-
ception of creative economy as a driver for regional de-
velopment. This outline is evident among countries that
are currently at the initial stage of support for creative
industries due to low-road economic development strate-
gies [29]. These principles were previously implemented
within planning in Central and East Europe (CEE). Thus,
they now face new challenges regarding support for Cl
and development of city-regions regarding urban transi-
tion. Advancement of the CI might be thought provoking
mainly in post-communist cities that go through institu-
tional transformation, the change of social practices and
urban space for instance Prague [30]. Furthermore, it the
relevance of the CI for urban development is derived
from new socio-spatial processes by movement of young
populations to less attractive districts [31]. Hence, the
aim of this paper is to examine spatial patterns of the CI
among municipalities in the Czech Republic.

3. Data and Methods. The following three branch-
es: architecture, design, and advertisement, were selected
to represent the spatio-temporal patters of the CI devel-
opment in the Czech Republic. These branches are pri-
marily focused on commercial activities and they are
considerably associated with agglomeration and urbani-
zation benefits [7]. This selection respects the classifica-
tion of the CI for their mapping in the Czech Republic
according to Bednaf et al. [2, 30p]. Subsequently, the
data for CZ-NACE were surveyed as following: (a)
71.11 Architectural activities; (b) 74.10 Specialized de-
sign; (c) 73.11 Activities of advertising agencies. The
data was based on commercial Bisnode database that
collects data from the Register of Economic Entities of
the Czech Statistical Office and the Ministry of Finance
of the Czech Republic at national level. Collected data
refers to the registered offices of individual enterprises
as the database does not offer list of their affiliates. The
selection of enterprises into the final database respects
the procedure in Bednaf et al [2, 63-64p]. Thus, the da-
tabase excluded enterprises where neither the turnover
nor number of employees were reported. These enter-
prises were considered inactive, as they do not engage in
economic activities in last two years. Enterprises in lig-
uidation were also excluded. The assignment of individ-
ual enterprises to the selected CZ NACE was based on
their predominant activity, which is major for turnover.
Consequently, individual companies were aggregated at
the municipal level as the basis for analysis. The munici-
pal level was selected in order to limit the influence of
modifiable areal unit problem in spatial analysis as op-
posed variability of the territorial size of aggregated
units such as the NUTS 3 level, i.e. regions of the Czech
Republic.
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The descriptive statistics was employed to provide
overview of the development of selected subsectors of
the CI. Thus, frequency tables with absolute, relative
frequencies and box plots showing the development of
these subsectors over time were selected to provide the
overview. This analysis was focused on median position
and the location and length of the box and whisker plots
quartiles.

Consequently, the Differential Moran's | was se-
lected to analyse changes in the spatio-temporal distribu-
tion of selected sub-sectors of the CI in the Czech Re-
public at municipal level between 2004 and 2018.

First goal was to determine the selection of criteria
for the definition of a spatial weights matrix, which
should respect the geographical characteristics of the
studied area. The matrix was established in accordance
to Blazek [32]. Thus, the second order Queen contiguity
matrix including lower orders was selected as the most
suitable for this paper. The reason for this selection was
mainly due to the structure of suburban zones in the
Czech Republic, especially in Prague Metropolitan Area
with highest intensity of residential suburbanization [33].

As Grekousis [34] noted, the differential global or
local Moran’s I is used to identify whether changes in
the overtime are spatially clustered. Thus, it measures
the spatial patterns of the changes of the same attribute
between two different times [35]. The simulation process
within the differential local Moran's | is done by using
conditional random permutations (ibid.). Thus, to im-
plement this for out subsectors 10° permutations were
applied. Hence, this is considered as source of assess-
ment whether spatio-temporal autocorrelation exists.
Based on Koschinsky [36] the interpretation of results of
the global or local differential Moran's | is that it tests to
find out if a variable's change over time in a given loca-
tion is statistically related to that of its neighbours. Thus,
it addresses the question whether there are clusters of
changes in particular creative industries subsector 2004-
2018. A high-high cluster would be one with above-
average 2004-2018 changes in an area and its neighbours
and Low-low would be below-average changes vice ver-
sa, i.e. there is a positive spatial autocorrelation. Low-
high cluster would be small changes in the core vs. high
changes in the neighbours and high-low vice versa, i.e.
there is a negative spatial autocorrelation.

4. Mapping creative industries in the Czech Re-
public. The first part of spatio-temporal analysis of se-
lected subsectors of the Cl at municipal level provides an
overview of their structure. Moreover, in terms of time
the analysis dates back to April 2004 before accession of
the Czech Republic to the EU and current situation that
reflects the development towards June 2018. Table 1
shows the total number of 30, 882 enterprises in selected
subsectors of the CI in June 2018, of which 13,718 had
been established before accession to the EU (44.4%).
Thus, most of these enterprises were established between
2004 and 2018. Similar situation can be observed in case
of design, where 38.2% of currently active enterprises
had been established before 2004. However, advertising
had the most significant relative increase of 210.9%
from 2004 to 2018, where 32.2% of currently active en-
terprises had been established before 2004. The opposite
development can be observed in case of architecture,
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where 62.0% of enterprises had been active prior the
accession to the EU. Furthermore, there was a structural
change in subsectors of the Cl. Architecture had a domi-
nant position before accession to the EU with 54.4%
followed by advertising with 36.6% and design with 9%

respectively. In contrast, the current structure is different
due to significant increase of advertising activities with
50.5% followed by architecture with 39%, and design
with 10.5% respectively.

Table 1
Enterprises in the subsectors of creative industries in the Czech Republic (2004, 2018)
Prior to joining the EU | After joining the EU | Percentage change Total
Architecture 7,458 4,578 61.4 12,036
Design 1,241 1,999 161.1 3,240
Advertisement 5,019 10,587 210.9 15,606
Total 13,718 17,164 125.1 30,882

Source: Authors’ results based on Bisnode 2018

The second part of the analysis presents the over-
view on development of selected subsectors in time. The
beginning of the analysed period dates back to the Janu-
ary 1% 1990, when the Velvet Revolution began on No-
vember 17" 1989. Subsequently, this process endorsed
the development of private enterprises. Few enterprises,
which established prior to this date, were moved here to
limit outliers and to misrepresent the CI development.
The number of defunct enterprises can be considered
insignificant in terms of overall development and struc-
ture as it does not occur in these sectors compared to
culture and cultural industries (radio and film). Graph 1
illustrates that enterprises in subsector of architecture are
characterized by the median value of establishment

around 1998. Thus, half of all architectural enterprises
were established eight years after the Velvet Revolution
that reflects their stagnant development and the market
saturation. Quite the opposite, design and advertising are
characterized by the median value of establishment
around 2010 that means half of these enterprises were
established after 2010. In fact, a quarter of them were
established in last three years. This process indicates the
positive impact of the current peak of conjuncture within
the economic cycles in the Czech Republic. We can ar-
gue they are dynamically developing sectors in relation
to demand for innovation, flexible production, and orien-
tation to the customers' needs in the post-Fordist econo-

my.

Graph 1: Box plot of development of enterprises in the subsectors of creative industries in the Czech Republic
(1990-2018)
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Source: Authors’ results based on Bisnode 2018

Mapping spatio-temporal patters on the CI at mu-
nicipal level in the Czech Republic between 2004 and
2018 is presented by individual subsectors. The cluster
maps below illustrate both positive and negative clusters
of spatial autocorrelation. Hot spots with above-average
values of changes in an area and its neighbours between
2004-2018 and cold spots with under-average changes in
an area and its neighbours between 2004-2018 were
identified in the first place. Consequently, we identified
the spatial outliers that characterize places with small
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Design Advertisement

Subsector

changes in the core versus high changes in the neigh-
bours and vice versa.

Figure 1 demonstrates hot spots in the South Mora-
vian Regions, especially around Brno as the second larg-
est city in the Czech Republic with population of
400,000. The presence of the Faculty of Architecture and
the Faculty of Civil Engineering might be the reason for
hot spot. Both these faculties form a basis of creative
milieu and provide an education. Furthermore, an ongo-
ing residential suburbanization due to the presence of
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major TNC in ICT and precision engineering might be
another reason, which is also evident in other suburban
areas in capital cities of NUTS3 regions. Last but not
least, this subsector might be attributed to the presence
of the most important ethnographic regions of the Czech
Republic, namely Moravian Slovakia with specific
building structure. A similar description can be seen in
Moravian Vallachia ethnographic region in the east part
of the Czech Republic, around the regional capital Zlin.
The city is one of the most important centres of func-
tionalist architecture and an implementation of urban
design concept garden city on a global scale. Both Zlin

and Brno are characterized by the occurrence of path-
dependency in terms of previous influence of national
project and construction offices under socialism. There
are high-low spatial outliers near regional capitals
around the Czech Republic, including Prague. These
outliers are related to the increase in the intensity of resi-
dential suburbanization after 2004 [33]. Smaller hot
spots were identified in suburban zones of the two dis-
tricts capitals, i.e. Pelhfimov and Zd’ar nad Sazavou in
the South Bohemian Region and Vysoc¢ina Region re-
spectively in relation to local folk architecture and in-
creasing demand for individual family housing.

Not Significant (S003)
High-High (494)
Low-Low (210}
Low-High (59)

[ High-Low (422)

ol | I

Fig. 1. Differential Local Moran’s I cluster map for architecture enterprises in municipalities
in the Czech Republic (2018)
Source: Authors’ results based on Bisnode 2018

Mapping spatio-temporal patterns of design in the
Czech Republic between 2004-2018 clearly indicates the
concentration of this subsector in several centres in Pra-
gue, Pilsen, Carlsbad, Hradec Kralové, Brno, Zlin, and
Ostrava (see Figure 2). On the contrary, cold spots were
identified on the internal periphery in the eastern part of
the Czech Republic, Moravia respectively. In case of
Carlsbad (hot spot) and Hradec Kralové (high-low spa-
tial outlier) there is the path-dependency in the produc-
tion of porcelain and glass (Carlsbad) and production of
musical instruments (Hradec Kréalové). Other cases are
associated to the presence of Art faculties as places of
knowledge and local buzz. In this respect, hot spots were
identified in Brno, Ostrava and Pilsen (high-low spatial
outlier) as cities with the most important centres of ma-
chinery and transport engineering in the Czech Republic
that use design for their development.

A slightly different outlook can be observed in Fig-
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ure 3, in case of mapping spatio-temporal patters in ad-
vertising in the Czech Republic between 2004-2018. Hot
spots are significant in Prague, Ostrava, Ceské
Budgjovice, and around the regional capitals such as
Pilsen, Usti nad Labem, Brno, Olomouc, and Zlin. Pra-
gue has dominant role in this respect. This might be due
to the headquarters of national corporations and TNC in
the Czech Republic that are the most important custom-
ers for advertising of nationwide coverage. Prague is
also characterized by intense local buzz and knowledge
spill over processes linked to the benefits of urbanization
economies. On the contrary, hot spots in Ostrave and
Ceské Budgjovice might be due to their distance from
Prague and thus the opportunity to compete in prices
with advertising enterprises from Prague. Ostrava has an
opportunity to operate on the Polish market with good
transport distance of 80 km to Upper Silesian metropoli-
tan area with population of 5.3 million.
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Fig. 2. Differential Local Moran’s I cluster map for design enterprises in municipalities
in the Czech Republic (2018)
Source: Authors’ results based on Bisnode 2018
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Fig. 3. Differential Local Moran’s I cluster map for advertisement enterprises in municipalities
in the Czech Republic (2018)
Source: Authors’ results based on Bisnode 2018

5. Conclusion. The results indicate a dynamic de-
velopment of design and advertising enterprises at mu-
nicipal level in the Czech Republic between 2004 and
2018. This corresponds to their potential to be a part of
regional innovation systems, including their significant
role in the application of post-Fordist economy princi-
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ples. In contrast, subsector of architecture is more closed
compared to previously mentioned subsectors. Even
though, architecture is unique in its outcomes it has a
limited overlap in other sectors. The strengthening of
regional centres was revealed from spatial point of view.
Regional centres including Prague, might be considered
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creative cities as reflect concentration of the creative
class.

They are also characterized by appropriate
knowledge base and the benefits of agglomeration and
urbanization economies in relation to knowledge spillo-
ver and local buzz. The spatial diffusion (headquarters)
of these subsectors to suburban areas of regional centres
including and process of residential suburbanization are
essential findings of the analysis. Strengthening the posi-

tion of Ostrava as a centre for creative industries is also a
positive factor for economic revitalization of this tradi-
tionally industrial city in relation to many cluster organi-
zations. Future research should be focused on identifica-
tion or confirmation of factors that influenced spatio-
temporal patters identified in this paper. Furthermore,
whether they are related to accession to the EU and
phase of the economic cycle.
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