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Abstract

The paper focuses on the smart city concept implementation in the Czech Republic during 2007-2013. The aim is to
deliver a closer look at the implementation of the concept in the conditions of the selected Czech municipalities by means
of decoding the investments from the EU Cohesion policy. The municipalities represent small sized cities that have so
far been on the periphery of interest in smart city debate as they are neither metropolises nor do they fit the newer
concept of smart village. The analysed projects are divided into six smart city dimensions, the authors then explore
investment intensity in relation to city size and its future commitment to become a smart city by means of having a
formalized strategy. The results show that Czech municipalities invested into all smart city dimensions and infrastructure
related projects prevailed. The larger the city the more intensive investment activity confirming the relation between size
and absorption capacity. The divisive dimension that sets apart future smatrt cities is the investment into smart economy
measures which were implemented in cities that later officially undertake the commitment of smartness.
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Introduction

The regional development related activities take place at many levels of the regional and local governments using
various tools that promote the development of territories. One such tool that has been discussed in practice and
academia quite intensively in the last decade, and in some iterations even sooner, is the concept of a “smart city”
(Komninos & Mora, 2018; Mora, Bolici, & Deakin, 2017). The concept itself is a complicated one lacking a common
definition although having widely accepted dimension of connecting the development of cities to modern
technologies and innovations (Cugurullo, 2018b).

This paper aims to add to the debate that has been ongoing most intensively and to deliver a closer look at the
concept of smart city and its implementation in the conditions of the selected municipalities located in the Czech
Republic. Previous research on smart cities has been focused mostly on large cities with hundreds of thousands
and millions of inhabitants in Europe and European Union (Bakici, Almirall, & Wareham, 2013; Giffinger et al., 2007;
Manville et al., 2014) or in the Americas (Alawadhi et al., 2012), later a concept of smart village emerged and
examines approach to rural areas (Garai, Maity, Hossain, Roy, & Rana, 2017; Visvizi & Lytras, 2018). This leaves
a gap for small sized countries, such as the Czech Republic, which contain municipalities that are by its function
and layout cities in serving wider population with access to goods and services but by count of their population
have not so far been in the centre of the debate on smart city. The size of such cities often means they have limited
resources to invest into their development initiatives. Based on this limitation that the municipalities themselves
face, the authors explore the implementation of the smatrt city concept in the Czech municipalities through projects
funded from the European Union (EU) originating cohesion policy, the most prominent investment policy of the EU
and similarly important as far as public investments in the Czech Republic are concerned (European Commission,
2018). The aim of the paper is to identify the projects implemented through the cohesion policy in the programming
period 2007-2013 which can be connected to various dimensions of the smart city concept and find out whether
even smaller city like municipalities, which are prevalent in the Czech Republic, have the ability to implement the
concept of smart city via cohesion policy.

The paper is structured as follows: first part of the paper introduces the theoretical background of smart city
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concept, including its connection to the cohesion policy of the EU. In the next parts the methodology of research
and its result are introduced and discussed. Last part contains the conclusions.

Literature Review

According to United Nations (2018) research, more than half of the world's population lives in an urban area with
prediction of 68 % in the year 2050. In the EU circa 85% of population will live in cities in 2050 (Vinod Kumar &
Dahiya, 2017). The urban environment offers a tremendous potential for influencing wider regional development
and the subsequent quality of life of the population. The concept of smart city represents one of the approaches to
influence these in connection with modern technologies and innovations. As mentioned previously, the smart city
concept has an established history and in the last decade has been prominent among politicians and academics
(Guo et al., 2019). The concept itself, however, is by no means universally defined. Albino, Berardi & Dangelico
(2015) alone published paper with more than 20 collected smart city definitions from papers dated between 2000
and 2014. Cariguli et al. (2011) describe smart city as a quite fuzzy concept. As many others van Waart et al.
(2016) point out that that smart city term has no generally agreed upon definition. Hall et al. (2000) were among
the first who attempted to define a smart city. The vision they presented includes technological, environmental
aspects as well as interconnecting modern technologies with emphasis on efficiency of the entire system. Since
then, hundreds of expert studies and thousands of media reports have been published on the topic. The definition
of the concept varies considerably with regards to the scientific, geographic and economic context with Mora, Bolici
& Deakin (2017) distinguishing between the more technology oriented American branch of research and the holistic
approach of European researchers. As the example of the latter approach, Caragliu, del Bo, & Nijkamp (2011)
incorporate into their widely cited research on the definition of smart city the investments into both human capital,
traditional infrastructure as well as the infrastructure of ICT with resulting improvements in sustainable economic
growth and quality of life. At the same time, these authors include the need of environmental sustainability and
participation of the citizens on governance. In this vein, Neirotti et al. (2014) agree that the technology and
infrastructure alone does not constitute a smart city but emphasize other so called soft dimensions such as culture,
education, social security, etc.

In this approach Neirotti et al. (2014) open another way of seeing a smart city, that is through its components or
dimensions. This approach was used already in the early literature when Giffinger et al. (2007) proposed the six
types of factors of a smart city — smart economy, smart people, smart governance, smart mobility, smart
environment and smart living with the corresponding characteristics describing the competitiveness, social and
human capital, participation, transport and ICT, natural resources and quality of life. Nevertheless, the six
component approach has been echoed by Neirotti et al. (2014) themselves who suggest a classification of six
domains - natural resources and energy, transport and mobility, buildings, living, economy and people, and
government. There are also more concise approaches to the dimensions or components of smart city as
represented by Nam & Pardo (2011) who described dimensions of technology, people and community. Similarly,
Meijer & Bolivar (2016) in their literature review identified the components of technological focus, human resources
focus, and governance focus. These shortened lists of dimension in no way implicate a narrower view of the smart
city concept. In fact, when Meijer & Bolivar (2016) delve into more detailed explanation of technological focus they
identified within their extensive literature review, they repeatedly mention ICT and its benefits, transport and other
hard infrastructure. The human resources focus is oriented at people and human capital including education and
quality of life, and finally the governances focus is characterized in terms of stakeholders and their interactions
which presumably lead to connection of knowledge to action resulting in innovation.

With regards to the objective of implementing the smart city concept, it is aimed at finding the most effective
solutions to the problems of urbanized spaces with the ambition to improve the quality of life while emphasizing the
potential of modern digital technologies as a means to achieving that objective with the intensive cooperation of
the community through participative governance. With regards to municipalities, Lee et al. (2014) highlight issues
of public service quality, congestion, increase of the built-up space, environmental pollution, energy efficiency and
other inequalities affecting the public space which the municipalities can influence to a degree that is different with
each of these challenges.

The concept itself and its implementation certainly do have advantages and disadvantages attached as Angelidou
(2014) points out. There are doubts about the measurable benefits and long-term sustainability of the whole
concept and its implementation as evidenced by newly emerging studies (Cugurullo, 2018a; Taylor Buck & While,
2017; see e.g. Wiig, 2016). Nevertheless, smart city concept despite its lack of generally definition manages to
evoke general understanding of a tool that is worth introduction and implementation across European and global
large cities.

The relation between smart city concept and city size was mentioned by Neirotti et al. (2014) who suggest
advantages and draw-back for both large sized cities and small cities in terms of implementation. Although the
smart city concept was initially introduced and later studied in predominantly large cities, sometimes spilling into
national-wide concept in rather small countries area-wise (Angelidou, 2014; Pellicer et al., 2013), the spread of ICT
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and subsequent ease of implementing of some dimensions enables the concept to be introduced to smaller sized
cities as well (Boulton, Brunn, & Devriendt, 2011; Formisano et al., 2015; Oliveira & Campolargo, 2015). It is on
these relatively smaller and small cities where this research aims its focus.

The application of the smart city concept in the Czech Republic is currently a popular topic. In 2015 the Centre of
Transport Research published a Methodology of Smart City Concept (Barta, Martinek, Dostal, Mynatik, & Smarda,
2015). Ministry of Regional Development certified the methodology and as such the document represents an official
position on smart city concept implementation. Following, in 2019 a methodology co-authored by two of authors of
this paper was certified focused on the smart governance dimension. Some municipalities of the Czech Republic
have since produced strategic documents detailing their part to becoming a smart city. Such examples can be
found in large cities such as the capital Prague, second largest city of Brno, third largest Ostrava or smaller
municipalities ranging from eight to 100 thousand inhabitants. Among 205 municipalities which will later be
analysed, some 52 have already produced or are in process of producing a strategy on becoming a smart city
(Smékalova & Kucera, 2019).

The connection between smatrt cities and the EU cohesion policy is evident in the strategy Europe 2020 (European
Commission, 2010). The strategy outlines a number of sectoral policies with focus on promoting new
environmentally friendly technologies, science, research, social inclusion and competitiveness (Dobrovic, Gallo,
Mihalcova, Stolfova, & Szaryszova, 2018; Terem, Cajka, & Rysova, 2015). While “smart city” as a term is not
explicitly mentioned in the document, the link, especially in relation to technological measures, is obvious. Europe
2020 Strategy represents one of main documents for the formulation of priorities for EU cohesion policy, the largest
investment policy of the EU. As such the above mentioned emphasis on these measures is also reflected in the
way the cohesion policy is implemented in individual Member States. And while this paper looks into projects
implemented in earlier period of 2007-2013, in this period already the EU committed to studying, defining and
supporting the concept as evidenced by the Smart Cities and Communities Initiative, a technology oriented initiative
focused on meeting energy related objectives (European Commission, 2011) or mapping smart cities inside the
EU (Manville et al., 2014).

The cohesion policy in 2007-2013 period which is the focus of this paper, presented municipalities with
opportunities to find financial resources for their investments related to objectives of the policy itself, Lisbon Strategy
and later launched Europe 2020 Strategy mentioned above (Bachtler & McMaster, 2008; Ferry & McMaster, 2005;
Gajewski, 2017). In fact, as of March 2013 the municipalities and regions in the Czech Republic were beneficiaries
to approximately 30 % of EU support allocated for 2007-2013 period (Hajek, Smékalova, Novosak, & Zahradnik,
2014). Delivered through operational programmes, financed by several distinct funds at the level of the European
Union, the policy was a major source of public investments in some EU Member States and continues to be so in
present period (European Commission, 2018). As the public budget have been continually strained, especially so
in times of global financial crisis, the policy presented a welcome opportunity enabling the municipalities
investments in line with its purposes.

Research objective, methods and data

The aim of this paper is to present the implementation of smart city dimensions in the Czech municipalities through
projects funded from the EU cohesion policy in 2007-2013. Though this is a period that predates the intensive
interest in smart city, the authors presume the investments connected with its dimensions as defined by Giffinger
et al. (2007) were already being introduced as results of close connection of the strategies implemented at the
highest level of all EU policies including the cohesion policy. In essence investments made with aid from the
cohesion policy may be classified as belonging into one of the six smart city dimensions with the thought that they
are improving this particular dimension leading closed to a state of smartness.

The analysis of the projects funded from the EU cohesion policy in the 2007-2013 period is based on the list of
projects published by the Ministry of Regional Development of the Czech Republic as required by the rules of the
policy itself. The document contains information on more than 72,000 projects implemented in the period of interest.
These projects were described with multiple attributes: a brief description of the project, title and number, funding
operational programme, title and identification number of beneficiary, the institutional sector of the beneficiary, its
legal form, budget and location. The first step was to identify the projects implemented by municipalities. This step
was operationalized by selecting those projects that were implemented either by municipalities or by legal entities
founded and owned by municipalities. The municipality founded and owned entities were mainly schools, municipal
transport companies, municipal technical services and selected health and social service related entities. This
reduced the number of projects to approximately 28 thousand.

These were the projects implemented by all municipalities in the Czech Republic, small and large alike. However,
since the paper aims to focus on municipalities that are by its function and layout in terms of local population
magnitude cities as seen in them serving wider population with access to goods and services but by count of their
population have not so far been in the centre of the debate on smart city, a further reduction was necessary. In
order to analyse such municipalities, the authors chose to work with cities that are centres on the micro-regional
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level of the Czech Republic. These are called municipalities with extended powers in the Czech legislation. There
are 205 such municipalities which serve to a wider region and contain almost half a population of the Czech
Republic (Soukopova, Nemec, Matéjova, & Struk, 2015). These municipalities differed widely in population during
the period of interest, as of 2013 between 2,8 and 378 thousand of inhabitants. Most of them however, would not
be considered large or even mid-sized cities from the Europe-wide point of view as the population of only four of
them exceeded hundred thousand of more, 20 exceeded 50 thousand (Czech Statistical Office, 2013). The
reduction on projects implemented by these municipalities resulted in database of 7,1 thousand projects.

The second step of analysis was to choose projects that were related to the concept of smart city. This step was
operationalized by a combination of the following:

1) an analysis of the operational programme documents to identify the most likely programs which could fund such
projects,

2) analysis of the titles and descriptions of the projects and connecting each project to a dimension of smatrt city it
enhanced. The process was based on the theoretical background mentioned above and divided the projects among
those related to smart economy, smart people, smart governance, smart mobility, smart environment and smart
living as illustrated in Giffinger et al. (2007).

Next, the analysis focused on individual smart city dimensions and relation of investment amount and frequency of
projects in relation to city size. Given the non-normal distribution of project number and total investment amount
among the municipalities confirmed by Shapiro-Wilk test, non-parametric test of Spearman’s rho was used to obtain
the results.

In order to uncover whether there is a difference between the municipalities that would call themselves smatrt cities
in present or future and have devised and/or applied strategies to that end, Man Whitney U test was used comparing
per capita investments in all six smart city dimensions individually between the group of municipalities that
proclaimed themselves on the path to smart city and those that did not.

Results and discussion

During the observed 2007-2013 period, the 205 municipalities with extended powers in the Czech Republic
obtained CZK 98,8 billion, approximately € 3,8 billion, in 7,1 thousand approved projects. These were then divided
into six abovementioned smart city dimensions as seen in table 1. The table indicates that the investments were
particularly focused on the environment and living dimensions of smart city concept. More than due to the choice
of the municipalities, this is a consequence of targeting various areas in order to meet EU regulations, especially
with the environment oriented projects in mind. The Czech Republic, as many other newer Member States of the
EU, used the Cohesion policy funding to improve compliance with the environmental legislature of the EU, a
process that was and still is quite costly (Streimikiene, Klevas, & Bubeliene, 2007; Streimikiené & Mikalauskieng,
2016; Toshkov, 2008). The increased investments seen to be aimed at the living dimension of smatrt city are in part
due to rather broad area this dimension encompasses and in part due to investments into public spaces, sports,
cultural and other facilities frequently owned by the municipalities. These were long underfinanced in the Czech
Republic and the cohesion policy presented an opportunity to improve this situation (Jahoda, SeleSovsky, &
Pekova, 2006). Mobility investments were quite costly per project and included investments into infrastructure of
municipal roads and transport systems. Governance dimension comprised of investments into municipal ICT
systems, strategic and land use planning, social services provided directly by the municipalities, education of the
civil servants. There was, unfortunately, little evidence of investments into participative processes, rather the
investments frequently aimed at improving the transparency of decision-making. Investments into people were
focused on municipality provided educational services both in terms of quality and in terms of capacity of the
educational facilities. The smallest amount of investment was directed at economy dimension. This comprised of
creating business incubators and industrial zones. A matter, that is in majority of cases not in the hands of
municipalities but rather handled by NUTS 3 regions of agencies with national-wide scope. While the entrepreneurs
in the Czech Republic generally consider the assistance of municipalities as insufficient (Machacek, 2017) and the
administrative barriers as daunting (Belas, Belas, Cepel, & Rozsa, 2019; Kljucnikov & Sobekova Majkova, 2016;
Kozubikova, Kotaskova, Dvorsky, & Kljucnikov, 2019), it must be said there is an interconnectedness of
investments and ones made in one dimensions may positively influence other as is the case of mobility investments
improving both entrepreneurial conditions and environmental ones (Chen, Ardila-Gomez, & Frame, 2017).

The overall prevalence of infrastructural investment may suggest that the municipalities may later associate the
smart city concept especially with modern technologies as is the case especially in rural and peripheral regions
(Desdemoustier, Crutzen, & Giffinger, 2019). However, given the finding on European smart city initiatives reported
by Neirotti et al. (2014), they are not surprising as these authors also found high activity in these areas. On the
other hand, they also report many activities concerning smart economy, which is not yet the case in the Czech
Republic on the level of municipalities.
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Table 1. Project distribution among smart city dimensions.

g_mart city Economy People Governance Mobility Environment Living
imension
No. of project 16 1581 1273 423 2603 1243
Mil. € invested 18,7 169,1 197,4 513,8 1328,7 1576,3
Smart city 16 1581 1273 423 2 603 1243
dimension

Source: Ministry of Regional Development of the Czech Republic 2016; author's calculations

In closer look at the individual smart city dimensions, the correlations were calculated to find out whether there is a
significant relationship between the size of municipalities and number of projects or amount of investments (details in
table 2). The results indicate, that there is indeed a positive correlation between the size of municipality involved and
the number of projects in all smart city dimensions with the exception of economy dimension which was in itself very
sparingly represented. The same is valid for number of projects. The highest positive correlation was found between
the size of city and number of projects in people and living dimensions. In terms on amount invested, the relationship
was particularly strong with regards to living, governance, and environment dimensions. Indicating that the larger
municipalities have larger absorption and administrative capacities to proceed with these investments.

Table 2. Correlation coefficient, correlation to population size.

girrnnaerr:;gﬁ Economy People Governance Mobility Environment Living
No. of project ,244 JTT** A75%* JAT3** ,A23%* ,640%*
Mil. € invested ,088 ,492*%* ,597** ,552*%* ,585** ,634%*
Smart city 244 JTT** A75%* JAT3** ,A23%* ,640%*
dimension

**_Correlation is significant at the 0.01 level (2-tailed).

Source: Ministry of Regional Development of the Czech Republic 2016; author's calculations

The authors also attempted to uncover a possible relationship between these early investments and a latter
tendency to achieve the status of a smart city formalized by an existing strategic documents that would detail the
process of becoming a smart city on the level of municipal strategic planning. Such documents were in 2019 in
force or in stages of preparation in 52 out of the 205 municipalities.

The attempt was to distinguish whether there is a significant difference in smart city dimensions investments per
capita between the cities with and without such a strategy. The Mann Whitney U test indicated that there are some
differences in mean ranks. The only statistically significant result was noted in per capita investment in economy
dimension. The municipalities who later declared themselves to be on path to being a smart city invested into
economic dimension rather more intensively proving a deeper understanding to the importance of this particular
dimension. Aside from that, while statistically insignificant, the results indicated larger per capita investment on part
of these smart city bound municipalities to living and mobility dimensions, lesser into environment and rather similar
into governance and people.

Conclusion

The smart city concept is currently a pertinent part of academic and political debate and the interest in
understanding the concept and its implementation is continuing worldwide (Guo et al., 2019; Neirotti et al., 2014).
This contribution aimed at a more detailed look on the nascent implementation of the concept in the Czech
Republic where selected municipalities have taken the step to formalize their commitment to becoming smart cities
quite recently (Smékalova & Kucera, 2019). The cities of the Czech Republic, however, are mostly rather small
from European let alone global point of view and as such have been so far on the periphery of debate on smart
cities which concentrates on cities of larger size. Therefore, this paper aimed to add to the debate on smart city
and its implementation by a detailed look on investments made towards its dimensions as defined by Giffinger et
al. (2007) in selected Czech municipalities. The focus was on period 2007-2013 and the investments made with
the aid of Cohesion policy of the EU, a most prominent investment policy of this organization. Limits of the research
are given mainly by the selection of municipalities which was based on administrative division of the Czech
Republic and thus may have omitted such municipalities that are committed to becoming a smart city, yet not parts
of this administrative structure.

The results indicate that in the period of interest 205 municipalities that serve as micro-regional centres in the
Czech Republic made multitude of investment into all six smart city dimensions with notably strong investments
into infrastructure especially connected with environment and living dimensions owing to the previous
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underfunding of these situation (Jahoda et al., 2006) and the necessity to comply with EU legislature (Streimikiene
et al., 2007; Streimikiené & Mikalauskiené, 2016; Toshkov, 2008). Smallest investments were made in dimension
of smart economy indicating that the municipalities perhaps have yet identified this part of smart city approach as
important. However, the investment in smart economy dimension were the factor that significantly distinguished
those cities, that later formalized their efforts to become a smart city by a strategic document. This suggest that
the Czech municipalities were concentrated on infrastructure investments and they might use the concept of smart
city to further these investments rather than investments into soft human resources, governance and participatory
measures thus not fully grasping all that is encompassed in the label “smart city”. This, too, presents an opportunity
for further research that can focus on investments in the present period of cohesion policy 2014-2020. This period,
too has offered substantial monetary resources for municipal investments which were used to point many a city
on path towards smartness. Early overviews of the projects so far indicated an increased interest in community
and transparency oriented project which may help deepen the understanding of smart city as a broader than
technological concept. However, with the EU Cohesion policy focusing on green, sustainable, inclusive and
competitive economy, the efforts and investments going into improving the mobility and environmental aspects of
smart cities are likely to remain extensive as well. Alongside the analysis of newer period, further research
concerning the understanding of smart city as a concept by the municipal officials and public servants is also in
order as these individuals and collective bodies effectively decide whether a city will undertake the commitment to
be smart and what path to achieve the goal is taken.
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