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Abstract

The article deals with Smart City concepts and strategies of selected cities in the Czech Republic. The concept of Smart
City has become a point of interest in scientific publications and in public sector over the past ten years. It is a concept
of applying sustainable development of cities principles based on the use of modern technologies to improve quality
of life and make governance more efficient. This concept is widely used in the field of transport, which can be more
effectively addressed by using appropriate information and communication technologies. The article presents
an approach to this issue in the Czech Republic with a focus on recommendations and methodologies provided
by the Ministry of Regional Development. The concepts and strategies of selected cities are analysed and then
compared, with a particular focus on transport in the context of recommendations and methodologies.
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1. Introduction

Sustainable urban development poses a major challenge to the planet's future in the 21st century, relative
to the contribution and adaptation to climate change, natural resource consumption, energy transition (oil transition),
population mobility, well-being and security, pollution, global economic growth [1, 2]. In the context of Smart City,
urban traffic can only be dealt with as a single unit, i.e. by comprehensive regulation of freight, individual, public,
cycling and pedestrian traffic. The European methodology for Sustainable Urban Mobility Plans (SUMP) serves this
purpose. The last decade has transformed societies in an unprecedented way. The development of communication
technologies is deeply reflected in almost all people's activities. Information technologies greatly influence the way
people do business, how people organize human societies and how people care about the environment: the three pillars
of sustainability. The transport sector is one of the fastest growing economic areas in Europe and worldwide. The article
presents an approach to this issue in the Czech Republic with a focus on recommendations and methodologies provided
by the Ministry of Regional Development. The concepts and strategies of selected cities are analysed and then
compared, with a particular focus on transport in the context of recommendations and methodologies.

2. Theoretical Background

SUMP is a modern and very current topic. The term SUMP is found in scientific articles over the past 5 years
[3, 4,5, 6, 7]. The SUMP is a strategic plan proposed by the European Commission as a policy tool for a new planning
paradigm in the Europe. SUMPs are local transport plans that should include a long-term and sustainable vision
of cities, be based on extensive citizen and stakeholder participation processes, and serve as a means of coordinating
cross-sectoral policies in order to respond effectively to people's mobility needs [8]. The SUMP concept considers
a functional urban area and assumes that plans will be developed in collaboration across different policy areas and
sectors across different levels of government and administration and in cooperation with citizens and other stakeholders
[9]. Various options are available for urban mobility, including congestion charges, car sharing systems, eco-driving
support, etc. [10]. There are currently many examples of the application of these measures in European cities; for
asummary of the applications see [11]. According to the European Commission and the Green Paper on Urban
Mobility [12], urban transport in the European Union is responsible for almost 40% of CO, emissions from the total
transport sector and 70% of other pollutant emissions [13]. Cities are in charge of developing a SUMP, whose main
objective is to provide and promote alternative means of transport for passenger cars [14]. Mobility is a factor



contributing to urban energy consumption. In terms of energy, mobility is a part of the transport sector, and therefore
the characteristics of urban mobility need to be taken into account when planning transport issues [15]. Mobility is
heavily dependent on the private car and its use has asignificant impact on fossil fuel consumption [16]. The
relationship between urban development and mobility is largely dependent on the modes of transport and the speed at
which they move [17, 18].

The need for the active participation of all sectors of society in consultations and decisions on sustainable
development and urban future planning was already formulated in the Brundtland Report in 1987 [19]. It was soon
recognized that sustainable mobility planning had to be complemented by processes to address the impact of increasing
urban traffic. In Europe, some countries have adopted, at an early stage, comprehensive transport planning policies that
would lead cities to develop and implement these plans [20]. The term Smart City concept is a very important term in
the context of SUMPs. Recently a new concept of urban management called Smart Cities or the Smart City concept has
been found in scientific literature, as evidenced by numerous articles and conferences and various other activities taking
place on this subject almost daily [21]. Smart City is a fuzzy concept that is not yet well defined and not fully
understood [22, 23, 24]. There are many ways and directions that try to explain what a Smart City concept is and what
it actually includes [25]. Popular descriptions of the Smart City concept include: sustainable development, intelligent
and associated urban systems, innovative urban approaches, especially in spatial planning and urban planning [26].
In fact, the whole Smart City concept is designed and focused on finding smart ways of accessing and developing
the interconnection of innovative and modern technology solutions that will enable everyone in the city to achieve
better coexistence in an urban environment [27]. At a global level, different priorities in the development of Smart
Cities: in North America the focus is on smart grids, in Europe for recovery and sustainability, in Asia more
on urbanization and eGovernment issues, and most in Latin America to promote transport. The fact is that a Smart City
is not a top-down concept, but a bottom-up concept, because the Smart City concept is based on the use of technology
to solve urban problems [28].

3. Materials and Methods

In Europe, there still doesn’t exist any unified methodology for the Smart City concept. Most of the cities go
their own way in order to gain new experience following with their pros and cons sharing. The methodology of the
Smart City concept is available on the website of the Ministry for Regional Development of the Czech Republic [29].
This methodology is intended as a guide on how to access to the Smart City solutions. It defines Smart City attributes
that result in a unified table which consists of 16 components (see Table 1).

Table 1
The overview of the Smart City concept components
Higher unit nr. Component Example of use
1 Political commitment Smart city vision
A: organizational 2 Organization and responsibility City department and responsible person
3 Strategy / action Plan Strategic and action plan for vision
implementation
4 Cooperation and long-term partners Working group (with minutes)
1 Activates and connects Application / website for collecting ideas
and comments
2 Creates and manages communities, Motivation and support programs for
B: community supports a self-development residents
3 Shares (sharing economy) Sharing concepts (housing, workplaces,
means of transport, etc.)
4 Cultivates a public space Zoning plan visualization, street space
categorization
1 Area coverage Technology and fullarea regulation
2 Multipurpose solution One investment / technology to cover
C: infrastructural multiple purposes, a system synergy
3 Integrated solution One central administration subject
4 Open solutions Open data
1 Quality of life: a digital, open and Variety of services, space for business
D: final cooperative city
2 Quality of life: a healthy and clean Environmental impact on residents
city
3 Quality of life: an economically Financial impact on residents
interesting city
4 Brand with a great reputation Media image of Smart city programs

Source: [29]



They also represent a unified step-by-step procedure leading to the real social change which the concept sets.
These components are divided into 4 consecutive higher units (organizational, community, infrastructural and final).
The Smart City concept presents a program change driven by the city management. It is a sequential process, not only
an actual state.

The aim of the article is to analyze and compare Smart City concepts of selected cities with a particular focus on
transport in the context of the methodology. The concepts of cities Pardubice and Hradec Kralové were monitored. Both
are regional cities with over 90 thousand of inhabitants [30].

In Table 2 below there are listed fundamental characteristics of the two selected cities, as mentioned above.

Table 2
Fundamental characteristics of the selected cities
Pardubice Hradec Kralové
Number of Inhabitants 90 335 92 917
Area [m’] 83 106
Private/personal cars * 263 037 290 255
Motorcycles * 69 325 71977
Buses* 1171 752
Public City Transport (number of lines) 35 42

* The data is for Pardubicky region, Kralovéhradecky region respectively
Source: [30, 31]

These two cities have been selected for the reason that the abovementioned methodology should be used,
as recommended, primarily for implementation of Smart Cities programs in a more complex manner and such
conditions can be expected mainly in large cities and agglomerations. The methodology, for this objective, creates own
categorization of cities. This categorization of cities includes the size of cities in the CR (defined by the number
of inhabitants) as well as functional typology of cities and municipalities under the overall structure of settlements (that
means the functional category of municipalities/ranking of a municipality, administrative and territorial divisions and
other functions that a municipality provides to its wider area according to its rank). Both of the selected cities are cities
of Category B (from 40 th. to 150 th. inhabitants); these are larger cities with a more developed public transport system,
statutory towns.

To meet the objectives of this article content analysis has been carried out. This analysis is based on publicly
available documents and information that is available on web pages of both cities. The recommendations from the
methodology were used to assess the level of fulfilling the individual components of the methodology for
transport — points from a pre-defined points scale/rank were allocated. For the purposes of this article the evaluation
scale 0 — 5 was applied, the higher the evaluation the higher the level of quality of the fulfilment of the individual
criteria/lcomponent. The authors of this article did the evaluation independently. The total points evaluation represents
the arithmetic average of the points allocated to the individual components of the concept by the individual evaluators.

This evaluation was realized with the knowledge that the concept of Smart City can be implemented only by
using overall system approach to the individual city agendas that must be mutually interlinked. This is indeed a complex
process that requires the achievement of synergy effects. In the framework of this article and with regard to the used
methods the individual components of the concept were evaluated in an isolated manner and only based on publicly
available information. For complex evaluation it was essential to execute more complex analyses.

4. Results and Discussion

Table 3 shows how the cities Pardubice and Hradec Kralové meet individual components of the Smart City
concept in the field of transport.

From the results of the analysis (see Tab. 3) it issues that both cities got the highest number of points in the
Component A.1, that is Political Commitment and Visions that are included in the strategic plans of both these cities or
alternatively their are included in political program statements. They give attention to building a well functioning
transport system that would be environmentally friendly with a major role of public transport in these systems.

Promotion of knowledge of these issues as well as developing outstanding reputation is supported by component
D.4. which is represented by various press statements and short information programs broadcasted in local televisions
(EastBohemia broadcasting and Hradec internet television). Pardubice fulfils component A.2 by the act of establishing
committee for strategy and Smart City; Hradec Kralové has established commissions for transportation and for cycling
promotion; both commission closely cooperate with city strategy development department. Both Pardubice and Hradec
Kralové have city strategy documents available, (strategy concepts respectively) of Smart City. Pardubice put focus on
intelligent parking, electro mobility development, bike and car sharing and on having smart transport information
available. In the strategy document the most advanced concept is the concept of the system for monitoring



available/free parking spaces. Hradec Kralové divides the concept of Smart City in the transport area into 4 main areas.
These are: Hradec Kralové as the city of cyclists, transport organization (that includes: intelligent transport system and
smart parking) smart public transport and electro mobility. When regarding the transport system as a whole unit both
cities have the most developed strategy for cycling transport. In relation to this these cities have established special web
portals www.pardubike.cz and www.cyklohradec.cz that serve the purpose of information exchange. The support to
cycling transport takes the form of organization and implementation of various events (for instance events “Cycling to
Your Work Place* and “Mobility Week”). Both cities have also week areas. These areas are: lack of e-portal for
collection of comments and ideas from citizens. Citizens of both of these cities can only participate in public hearings;
they can submit their comments/feedback only via the official filing/registry office or via the relevant officer. Regarding
the development of strategic partnerships in the Smart City area Pardubice city cooperates with Smart City Point and
Hradec Kralové co-operates with s GIST, s.r.o.

Table 3
Fulfilment of the Smart City concept in the field of transport in selected cities
Higher unit nr. Component Pardubice Hradec Kralové
Political commitment 3.3 3.5
A: organizational 2 Organization and 2.3 2.5
responsibility
3 Strategy / action Plan 2.8 2.5
4 Cooperation and long- 2.2 2.0
term partners
1 Activates and connects 0.8 1.0
2 Creates and manages 15 1.2
communities, supports a
B: community self-development
3 | Shares (sharing economy) 1.5 1.2
4 Cultivates a public space 2.3 2.2
1 Area coverage 1.7 1.5
2 Multipurpose solution 0.7 0.5
C: infrastructural 3 Integrated solution 2.2 1.2
4 Open solutions 0.8 0.7
1 Quality of life: a digital, 2.2 2.8
D: final open and cooperative city
2 Quality of life: a healthy 1.7 2.2
and clean city
3 Quality of life: an 0.0 0.0
economically interesting
city
4 Brand with a great 3.0 2.8
reputation

Source: [authors based on 32, 33]

Transport research is done to find out more about the transportation behaviour of citizens under the infrastructure
area. Pardubice, compared to Hradec Kralové, uses more of cycling counters that are located in major transport points
where large flows of cyclist are expected. Regarding public municipal transport both cities strive to provide better
information to citizens by means of information boards that contribute to easier transport in the city. Pardubice operates
Geoportal. On this Geoportal citizens can get information about parking and about transport situation (for instance
about existing and planned road closures, about traffic accidents and similar). Hradec Kralové currently focuses mainly
on integrated parking system developed based on licence/concession agreement with company ISP Hradec Kralové,
a.s.. In the area of open data (C.4) Pardubice offers results of transport research and as well provides information via the
abovementioned Geoportal where any citizen can obtain various information in order to improve the quality of life in
the city. Hradec Kralové established the portal Opendata that has a large potential. However currently it does not
provide much useful information. Regarding communication via social networks Hradec Kralové is more advanced
since Hradec communicates also via Youtube, Instagram and via its own Internet television next to the already standard
communication channels (Facebook and Twitter). In the quality of life area both cities show approximately same results
and in both cities support to cycling transport and preservation of green areas in the city are the dominating activities.
Currently there are no economic incentives for citizens not owning/using cars compared to citizens owning more that
one car. The future will show whether those citizens, whose behaviour is more environmentally friendly, compared to
conventional behaviour, receive any economic benefits for such behaviour.

Figure 1 shows summary results of evaluations for individual higher units for both cities. The resulting value
of the higher unit is calculated as an arithmetic average/mean of evaluations and their individual components.


http://www.pardubike.cz/
http://www.cyklohradec.cz/
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Fig. 1 Smart City Framework with 16 hierarchically organized components [source: authors]
5. Conclusions

The objective of this article was to analyse and consequently compare Smart City concepts in the area
of transport in selected cities with the methodology recommended by the Ministry for Local Development of the Czech
Republic. Cities Pardubice and Hradec Kralove are currently in the initial, preparatory phase respectively in the area
of smart solutions in transport. The Smart City concept has political commitment, which is obvious from strategy plans
of both cities and from various media presentations that promote the Smart City idea. In the area of transport both
of the analysed cities are most developed in the area of cycling transport. In this area they have already developed and
designed strategy and action plans that are step-by-step implemented. From the analysed documents it is clear that both
cities have already defined the key issues in the transport area, which have to be dealt with. Among such issues are
the growing number of transport vehicles and the related parking issues and the transport density and intensity within
the city issues. Both cities have available solutions in place that shall be step-by-step implemented while they strive to
utilize synergy effects (for instance building an intelligent transport system within the Hradec-Pardubice
agglomeration).
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