
Geographia Polonica
2021, Volume 94, Issue 4, pp. 483-502
https://doi.org/10.7163/GPol.0216

INSTITUTE OF GEOGRAPHY AND SPATIAL ORGANIZATION
POLISH ACADEMY OF SCIENCES

www.igipz.pan.pl

www.geographiapolonica.pl

THE ROLE OF LOCALITY AND PLACE-SPECIFIC 
DEVELOPMENT PATHS IN CREATING SMART CITIES:  
THE EXAMPLE OF MIDDLE-SIZED HUNGARIAN CITIES

Ádám Szalai      • Szabolcs Fabula

Economic and Social Geography Department
University of Szeged
Egyetem u. 2, 6722 Szeged: Hungary
e-mails: szalaiad@sol.cc.u-szeged.hu • Fabula.Szabolcs@geo.u-szeged.hu

Abstract
Smart cities have spawned a global discourse, which is, however, dominated by notions and theories originat-
ing from major metropolis regions in the Global North/West, as well as by quantitative approaches. Drawing 
on case studies from Hungary, this paper aims to reveal how place-specific factors influence smart-city devel-
opment and to discover the characteristics of this development in the Hungarian context. For this purpose, 
qualitative research methods, namely a content analysis of policy documents and semi-structured expert in-
terviews, were used. Based on the results, we distinguished four development paths: representative, stalled, 
organizational model, and focused smart city. Findings broaden the general understanding of smart-city devel-
opment, providing policy recommendations for the future adaptation of the concept.

Key words
smart city • Hungary • case study • global-local context • medium-sized cities

Introduction

The smart city has become a leitmotif of urban 
development in the last two decades, rooted 
in the eco-city concept and the sustainable 
urbanism paradigm, placing technology and big  
data at the core of urban research and policy. 
As an inevitable outcome of the expansion 
of information and communications technol-
ogy (ICT), there are wide-spread efforts all 
over the world to incorporate software-based 
solutions into the urban tissue, substantially 

transforming everyday city life. These tenden-
cies are mirrored by the global triumph of the 
smart-city concept and by the mushrooming 
of local smart-city initiatives worldwide.

The smart city is not only a material reality, 
however, as it can also be considered a global 
discourse centered on the main idea that con-
temporary urban space is increasingly shaped 
by technological innovation, data-driven deci-
sion making, creativity, and entrepreneur-
ship (Szalai, Á. 2020). From a geographical 
perspective, it is important to note that this  

https://orcid.org/0000-0002-8786-0470
https://orcid.org/0000-0001-7152-8409


484 Ádám Szalai • Szabolcs Fabula

Geographia Polonica 2021, 94, 4, pp. 483-502

is an open discourse. Since the smart city 
does not have a generally accepted definition 
or universal practical model, various actors 
in different geographical settings constantly 
renegotiate and reinterpret the concept. Thus, 
several scholars have pointed to the impor-
tance of social participation in smart-city 
development, calling smart-city advocates 
from different disciplines and geographical 
contexts to join the discourse and share their 
interpretations of the concept (e.g., Leitheiser 
& Follmann, 2020). In addition, the smart-city 
discourse establishes connections between 
geographical scales, contributing to their 
reproduction. Therefore, smart-city research 
should pay attention to global as well as local 
processes and discuss their interrelatedness 
instead of separating them from each other 
(e.g., Varró & Bunders, 2020).

This paper expands our knowledge about 
smart cities in two respects. First, following 
Shelton et al. (2015) and Joss et al. (2019), it is 
argued that being a global discourse, many 
phenomena related to smart cities cannot 
be perfectly explained without considering 
local circumstances. Each geographical 
place consists of specific features with 
regards to social institutions and economic 
life, influencing the local interpretations 
and implementations of global concepts 
such as the smart city. This is particularly 
true for medium-sized cities, and although 
these urban areas have several specificities 
compared to global metropolises, smart city 
discourse tends to focus on this latter group 
(Giffinger et al., 2007, Noori et al., 2020). 
Discovering and understanding place-specific 
factors are crucial to adapt the smart-city 
concept in order to cater to the needs of urban 
inhabitants, as necessary interventions 
in various cities might be completely different 
from each other. This brings us to the second 
point, that is, the global smart-city discourse 
has recently incorporated many ideas from 
the Global South (Datta, 2018; Mouton, 2020) 
and from Central Eastern European (CEE) 
post-socialist countries (Pašalić, 2021 et al; 
Sikora-Fernandez, 2018). However, as notions 
and theories from cities in the Global North/

West still dominate the discourse, it is worth 
conducting research in other parts of the 
world, such as the CEE area. Furthermore, 
in the international literature, there is an 
overrepresentation of quantitative research 
focusing on city ranking (Nagy et al., 2018; 
Giffinger et al., 2007) and of studies dealing 
with the technological aspects of smart cities.

Considering such issues, the present 
study focuses on local factors that influ-
ence smart-city development. Therefore, its 
main aim is twofold: to scrutinize the global 
understandings of smart cities from a Hun-
garian perspective, with special attention 
to the constitutive elements of the concept, 
and to enhance these understandings based 
on experiences from local case studies. 
In addition, this paper provides policy rec-
ommendations for the city-level adaptation 
of the smart-city concept, which are applica-
ble in other contexts. For this purpose, smart-
city developments in five Hungarian provin-
cial cities (Debrecen, Győr, Miskolc, Pécs, 
and Szeged) are compared to each other. 
Therefore, this research applies a case-study 
approach using qualitative research meth-
ods, namely, content analysis of policy docu-
ments and expert interviews.

The rest of the paper is divided into four 
sections. First, the theoretical framework 
of the study is outlined, and a literature 
review on smart cities and CEE engagements 
with the concept is provided. In the second 
part, the research methodology and the case-
study areas are presented. The third section 
describes the empirical results on Hungarian 
smart cities and contrasts them with inter-
national experiences. Finally, the study ends 
with some concluding remarks and policy 
recommendations regarding the local adap-
tation possibilities of the smart-city concept.

Global–local dualism  
in the smart-city discourse:  
A literature review

Smart cities have evolved over the last two 
decades into a global scientific and poli-
cy discourse (Meijer & Rodríguez Bolívar,  

Figure 1. The bibliographic network of the term ‘smart city’ generated in VosViewer

Source: compiled by the first author of the present article.
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2016; Echeberria et al., 2020). This discourse 
is extremely diversified, as illustrated by the 
connections between the ‘smart-city’ con-
cept and other related scientific terms. At the 
initial stage of our research, such links were 
visualized by applying the co-occurrence 
analysis method in VosViewer, a software 
used to map out the interrelations between 
thematic fields, notions, phenomena, and 
the most frequently investigated geographic 
areas within a particular subject. The input 
data for the visualization derives from the 
Scopus publication database. The results 
for the keyword ‘smart city’ (35,823) have 
been narrowed down twice: on the one 
hand by keywords: records related to urban 
research, such as urban planning, urban 
development, urban growth were selected 
(2079 results) and then by subject areas 
of social and earth sciences (800 results). 

The generated CSV file was used as bib-
liometric data in the VosViewer software, 
in which the number of minimum occurrenc-
es was minimized to 50 during co-occurrence 
analysis. The output of the analysis consists 
of a bibliometric network diagram (Fig. 1). 
The extreme complexity of the co-occurrence 
network in our diagram corroborates the 
idea that the smart city does not have a sin-
gle common definition and that the discourse 
around smart cities remains open and con-
stantly changing (Neirotti et al., 2014; Varró 
& Bunders, 2020). Furthermore, the diagram 
illustrates the interconnections among geo-
graphical places and scales, highlighting 
the overrepresentation of some areas (e.g., 
cities and countries) in the discourse and 
underlining the importance of geographical 
place and locality in smart-city development  
(Angelidou, 2017; Caprotti & Cowley, 2019). 

Figure 1. The bibliographic network of the term ‘smart city’ generated in VosViewer

Source: compiled by the first author of the present article.
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In the remaining part of this section, these 
issues are discussed in a detailed manner.

Regarding the content of the smart-city 
concept, it seems clear that most of the defi-
nitions emphasize the primacy of ICT (Hall, 
2000; Roy et al., 2001; Batty et al., 2012). 
For example, a ‘smart city’ is often attached 
to the 'intelligent city' concept, the latter 
focusing on skills and creativity as the prima-
ry resources in a knowledge-based economy, 
accentuating the increasing connectedness 
between knowledge and urban development 
(Yigitcanlar, 2015). Other authors (e.g., Vano-
lo, 2014; de Jong et al., 2015) have pointed 
to environmental protection and sustainabil-
ity as the central elements of a smart city, 
as many smart-city projects have objectives 
such as decreasing and monitoring energy 
consumption or establishing and promoting 
alternative transport systems. According 
to another common idea, the burgeoning  
of smart-city developments is rooted in their 
potential economic benefits (Caragliu  
& Del Bo, 2018). Consequently, urban poli-
cymaking based on smart devices primarily 
fosters the performance of a smart economy, 
including e-commerce, e-business, e-ser-
vices, and software development, whereas 
other impacts can be considered positive 
externalities of smart development (Cam-
ero & Alba, 2019). In contrast, humanistic 
and community-centered approaches call 
for enhancing social capital and applying 
community-led development (Caragliu & 
Del Bo, 2018). Such development techniques 
are grounded in stakeholder-driven planning, 
which synchronizes corporate interests and 
cities’ development goals through coop-
eration schemes or joint monitoring organi-
zations. One of the prerequisites of such 
a development model is the availability 
of data obtained through resident satisfac-
tion surveys and from utility companies, law 
enforcement agencies, health providers, and 
civil organizations (Szalmáné Csete & Buzási, 
2020). The factors that have been discussed 
in the present section are the most often 
cited elements of the smart-city concept. 
Critics of the global smart-city discourse 

(e.g., Söderström et al., 2014; Kitchin, 2015; 
Sharifi, 2019), however, have warned us that 
focusing only on the factors discussed above 
while neglecting others could lead to the fal-
lacy that a smart city is a blueprint with ‘one- 
-size-fits-all’ solutions. As they have argued, 
such a universalist approach can cause the 
failure of smart-city projects.

Thus, the smart-city concept can hardly 
be comprehended or successfully applied 
without investigating local social context. 
Ideally, smart-city projects are in a syn-
ergic relationship with each other, formu-
lating a coherent city-scale strategy, and 
they are in line with other local develop-
ment documents (Angelidou, 2017; Buck & 
While, 2017). It should also be considered 
that, despite the potential of the smart-city 
concept, its successful implementation can 
be hindered by challenges related to organ-
izational structures (Ruhlandt, 2018) and 
to political and administrative geographies 
(Coletta et al., 2019). Moreover, during the 
implementation of smart strategies, it is 
indispensable to analyze the local environ-
ment and to interpret and reconceptualize 
smart cities and other related notions (e.g., 
innovation) to adapt them to the needs 
of city dwellers. As part of this reconcep-
tualization, local actors should be empow-
ered to enable them to actively shape the 
future vision of their cities (Komninos et al., 
2013). It is also important to grant equal 
rights to each social group to participate, 
making space for diversity in the smart-city 
discourse, as different actors can inter-
pret smart development very differently  
(Desdemoustier et al., 2019).

Furthermore, smart-city development 
might become a source of conflicts, as this 
new policy paradigm can induce rearrange-
ments of local power relations. This process 
might give rise to new socio-spatial inequali-
ties, as local economic and political elites 
seek to establish and maintain the hegemony 
of their own smart-city narratives (Valdez 
et al., 2018; Bär et al., 2020; Breslow, 2020; 
Leitheiser & Follmann, 2020). All things con-
sidered, we agree with the idea that a smart 



487The role of locality and place-specific development paths in creating smart cities…

Geographia Polonica 2021, 94,4, pp. 483-502

city is a discourse network, permeating and 
binding together various geographical scales 
(Joss et al., 2019; Szalai et al., 2021), in which 
local actors adopt global concepts, interpret-
ing and reshaping them according to their 
local contexts but contributing to the global 
discourse as well. Therefore, to properly inter-
pret the concept of a smart city and exploit its 
potential, it is always necessary to know the 
local context, especially the knowledge base 
of those involved in local development.

The importance of the local context 
is especially pronounced with relation to 
medium-sized cities (population of 100- 
-500 thousand inhabitants). The role of pub-
lic policy in creating an appropriate envi-
ronment, the so-called smart city ecosys-
tem (Ruohomaa et al., 2019), is even more 
dominant at the scale of medium-sized cit-
ies. Well-designed ecosystem allows private 
actors to participate as much as possible 
in the development process, while involving 
local residents, tourists, city authorities and 
other stakeholders, because the introduc-
tion of ICT-driven models often fails as they 
do not fit the characteristics and expecta-
tions of the different spheres of the city 
(Panagiotopoulou, M. et al. 2019). According 
to Hajduk, S. (2016), a city can be a smart 
city if it has the proper development docu-
ments and institutional system, intellectual 
resources, and infrastructure. 

Considering local factors in smart-city dis-
course is also important in the case of post-
socialist CEE cities. Recent studies underpin 
that smart-city developments in this region 
differ considerably from their Western 
European counterparts. There is a remark-
able delay among Western and Eastern EU 
countries, furthermore, smart city solutions 
are still viewed as a novelty in the countries 
of the post-communist bloc, CEE cities are 
far from being leaders ‘in terms of number, 
scale and scope of ongoing smart initiatives 
(Ibanescu et al., 2020). Smart cities in CEE 
are part of a current practice of planning 
and development, but the concept is not yet 
fully integrated in the management of cities 
(Ibanescu et al., 2020). The main differences 

are related to the market size of smart-city 
solutions, the performance of ICT sector 
investments, the existence of good smart-
city examples and practices, the number 
of scientific publications related to smart 
cities, and residents’ digital capabilities 
(Pašalić et al., 2021).

It is also typical of CEE countries that, 
in recent decades, with EU integration and 
adoption of the common cohesion policy, 
development practices have changed mark-
edly, as reflected, for example, in the ‘pro-
jectification’ of urban planning and policy 
(Nagy, 2012). EU cohesion policy and the 
prospects of funding have been important 
drivers of the ‘Europeanization’ in the area 
(Varró & Szalai, 2021). Drawing from their 
experiences in Poland, Gontar et al. (2013), 
for example, asserted that, as long as only 
unrelated and isolated projects are imple-
mented, we can barely talk about the for-
mulation of ‘real’ smart cities; according 
to their study, no Polish city met this crite-
rion at the beginning of 2010s. Their results 
are corroborated by Kustra and Brodowicz 
(2016), who compared smart-city devel-
opments in Warsaw and Barcelona. They 
found that, while smart-city projects in Bar-
celona have arisen from a comprehensive 
city-wide smart development strategy, simi-
lar projects in Warsaw show inconsistency 
and depend on external funding opportuni-
ties, focusing almost exclusively on public 
transport and energy efficiency. All in all, 
one of the main challenges for smart-city 
development in the CEE context is to join the 
‘smart/intelligent’ label to potential funding 
opportunities, already existing resources, 
general development objectives, and local 
needs. Furthermore, although the national 
and local authorities in CEE countries have 
largely adopted EU funding guidelines and 
methodological recommendations, strate-
gic urban planning in this region is still ham-
pered by project-based funding, short-term 
financial interests, and the fact that nation-
al and local governments often adjust their 
policies in response to electoral cycles (Siko-
ra-Fernandez, 2018).
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Another critical point in CEE smart-city 
development is the issue of public par-
ticipation and the related governance and  
coordination schemes. One of the obstacles 
to broad public participation is that a signifi-
cant part of the population in these countries 
has limited knowledge of the smart-city con-
cept and the potential benefits of ICT tools, 
as recently demonstrated by case studies 
from Sankt Petersburg (Vidiasova & Cronem-
berger, 2020) and from Kosice and Maribor 
(Klimovsky et al., 2016). Another challenge 
of smart-city development is the relatively 
low level of local autonomy and compe-
tence. In Hungary, for instance, an extensive 
recentralization process has been occurring 
since 2010, which results in the decreasing 
administrative and financial independence 
of local municipalities, strengthening politi-
cal clientelism, and growing influence of the 
national government on smart-city develop-
ment (Pálné Kovács, 2019; Varró & Bunders, 
2019). The limited decision-making power 
of local governments can also be observed 
in Czechia, where various ministries are 
responsible for development; thus smart-
city programs can only be implemented 
through cooperating and bargaining with 
these national-level actors (Janurova et al., 
2020). To conclude this section, greater pub-
lic involvement, democratic participation, 
local autonomy, and cooperation between 
local municipalities should be encouraged 
in CEE smart-city development (Kollar et al., 
2018). Thus, there is a need for research 
practices that bring the ideas and concep-
tions of local actors to the fore. Consider-
ing the lessons from the literature review 
above, the present paper investigates the 
smart development plans of Hungarian 
middle-sized cities, addressing the following 
research questions:
1. What are the characteristics of the inter-

pretation and implementation of the 
smart-city concept in middle-sized Hungar-
ian cities?

2. What are the lessons of these experiences 
for smart city discourse and smart city 
developments? 

Research methodology  
and case-study areas

Research methods

As seen in the theoretical section, in the pre-
sent paper, the smart city is considered a glob-
al discourse, which is nonetheless inseparable 
from local material conditions. Therefore, 
a subjectivist-constructivist methodological 
approach was selected for this study, accord-
ing to which not only the directly visible and 
verifiable features of reality can be explored 
but also the underlying meanings arising from 
the actions and relationships of individual 
actors and organizations (Gelei, 2006).

The present study deals with smart-city 
developments implemented in a group 
of Hungarian cities, as well as with the local 
interpretations of the smart-city concept. 
Methods for data collection include the con-
tent analysis of secondary sources and the 
analysis of semi-structured expert interviews. 
The secondary sources used include national- 
and local-level policy documents. National-
level documents (e.g., the Digital Welfare Pro-
gram of Hungary 2.0) are important because, 
as demonstrated in the literature review, 
in CEE countries, national governments 
play a crucial role in smart urban develop-
ment. Local-level document types include 
the Urban Development Concept (UDC) and 
the Integrated Urban Development Strategy 
(IUDS): The former provides a long-term out-
line for the development of a particular city, 
whereas the latter sets out how the finan-
cial resources allocated to the objectives 
of the current European Union programming 
period are to be spent at the local level. 
Besides the above two, other documents 
related to smart development include the 
Sustainable Urban Mobility Plan (SUMP) and 
the Sustainable Energy and Climate Action 
Plan (SECAP), as they deal with issues that 
constitute important elements of the smart 
approach, such as transport, energy efficien-
cy, and climate protection (Tab. 1). The focus 
of the content analysis was threefold, includ-
ing (1) the interpretations of the smart-city  
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concept, (2) the main objectives of local 
development with regards to smart cities, (3) 
and connections of smart-city initiatives with 
other policy areas.

The group of the interviewees consisted 
of employees working at national-level govern-
ment agencies (three individuals), researchers 
dealing with smart cities (3), private entrepre-
neurs (3), and local smart-city executives (3). 
The involvement of these experts increased 
the relevance and reliability of our study, 
as they had considerable practical experi-
ence in the implementation of smart-city pro-
jects. A total of 12 semi-structured interviews 
were conducted face to face or by telephone 
between September and December 2019. 
Some of the interviewees were approached 
directly through personal meetings at the-
matic conferences or via email/phone after 
spotting them in the media, whereas others 
were recruited by using a snowball sampling 
method. The length of the interviews ranged 
between 25 and 95 minutes, with an average 
of 65 minutes. The main aim of the interviews 
was to discover how the interviewees had 
become involved in smart-city development, 
identify the main goals of local actors with 
respect to smart cities, and determine the 
main conflicts and contradictions in Hungar-
ian smart-city development. All interviews 
were recorded and transcribed verbatim. 
As an initial stage of analysis, open cod-
ing of the interviews was carried out, which 
involved reading the transcripts line by line, 
applying open codes, and identifying the main 
ideas and concepts related to the research 
questions (Sallay & Martos, 2018). During 
the process, every line of the transcripts was 
analyzed carefully to reveal what information 
the line in question contained with regards 
to the original research question. Then, the 
initial codes (ideas) were grouped into cat-
egories. As the interviewees belonged to dif-
ferent spheres of the economy and society, 
they emphasized different aspects in relation 
to smart-city initiatives. Analyzing the pol-
icy documents and interviews, in this study, 
we intended to reveal the similarities and dif-
ferences between the ideas of various actors.

Case-study areas

For the purpose of our study, five Hungar-
ian cities were selected as case-study areas. 
This selection can be justified by the com-
parability of these cases: All of them are 
major urban centers in Hungary, although 
they can be considered medium-sized cit-
ies at a European scale (Dijkstra & Poelman, 
2012). After Budapest, the capital city, all 
of them belong to the second level of the 
settlement hierarchy in Hungary. Their func-
tional roles show considerable similarity, but 
their geographical remoteness from each 
other (Fig. 2) precludes any kind of economic 
shadow or agglomeration effect. Further-
more, these cities are suitable for smart-city 
research in Hungary due to their very size, 
as they have a complex and service-based 
economic structure, and serve as centers 
of higher education, and have a high innova-
tion potential and a large, skilled workforce 
pool (in Debrecen, Miskolc, Pécs, and Sze-
ged) or less human capacity but internation-
ally strong and locally well-embedded indus-
trial bases (see Győr, where a major Audi 
automobile manufacturing plant is located). 
Another selection criterion was that each 
case-study city should have a well-identifi-
able smart-city initiative, whether a com-
prehensive city-level development strategy 
or separate projects. It should also be noted 
that, in the last two decades, these cities 
were among the main beneficiaries of poli-
cies (e.g., the Polus Program and the Modern 
Cities Program) that aimed to dynamize the 
economic life in areas outside Budapest and 
decrease regional inequalities in Hungary 
(Rechnitzer, 2019). As a result of neoliberal 
regional policies, the concentration of crea-
tive industries is rising in Hungary; thus, the 
case-study areas form a circle of cities in the 
country that have the potential to attract cre-
ative industries and labor outside Budapest 
through their cultural endowments and roles 
as educational centers (Kovács et al., 2019). 
It is also worth noting that because all these 
cities are located in the same country, the 
national policy context and administrative  
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structure is the same for each of them, mak-
ing the comparison more feasible. Conse-
quently, although this comparison is not 
an international one, our objective is not 
to draw a general model of smart urbanism 
in Eastern Europe but to explore local spe-
cificities that influence smart urban develop-
ment in the region.

Discourses related to smart city 
development in the regional 
centers of Hungary:  
Results of the empirical research
Our analysis in selected Hungarian cities 
confirmed that the local context substan-
tially influences smart-city developments. 

Miskolc

Debrecen

Győr

Szeged

Pécs

Budapest

0 50 100 km 

Figure 2. The location of the case-study cities within Hungary 

Source: compiled by the first author of the present article.

Table 1. Basic data on the case-study areas and their smart city-related characteristics

Case-study city Population Analyzed policy  
documents

Institutional  
background

International  
activity

Debrecen 201,432 UDC, IUDS, SUMP, 
SECAP, Smart-City 
Strategy

EDC Debrecen

Szeged 160,766 UDC, IUDS, SUMP, 
SECAP, Smart-City 
Strategy

Administered by local 
municipality 

CIVITAS
Elliptic,
Urban Innovative 
Actions

Miskolc 154,521 UDC, IUDS, SUMP, 
SECAP, Smart-City 
Strategy (not publicly 
available)

Miskolc Holding Remourban,
Rebus,
TRAM

Pécs 142,873 UDC, IUDS, SUMP, 
SECAP

-

Győr 132,038 UDC, IUDS Administered by local 
municipality 

Notes: UDC = Urban Development Concept; IUDS = Integrated Urban Development Strategy; SUMP = Sustainable 
Urban Mobility Plan, SECAP = Sustainable Energy and Climate Action Plan
Source: compiled by the first author of the present article based on TeIR (Spatial Information System, Hungarian 
Central Statistical Office).
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After reviewing the main projects, it became 
clear that these cities took significantly dif-
ferent development paths from each other; 
that is, it is not worth subjecting smart-city 
ideas to a coherent pattern—even in a rela-
tively small country like Hungary. Although 
there are also central efforts for smart 
developments in Hungary, the motiva-
tions of becoming a smart city vary on the 
local level. Expert interviews revealed that, 
although the global elements of smart-city 
discourse are also integrated into the con-
cepts of local stakeholders, their mindset 
is strongly affected by local development 
needs and opportunities. During the elabora-
tion of the interviews, we initially identified 
21 relevant topics, but in the second round 
of the analysis, some topics were merged 
with existing topics due to their relevance 
or the similarity of their content. The top-
ics were classified along two dimensions 

because we found through the processing  
of the interviews that they are related 
to the content of the topics that emerged. 
One dimension concerns the relationship 
of interviewees to smart-city developments, 
and the other involves the factors associ-
ated with different territorial levels, which 
influence the implementation of smart-city  
developments (Fig 3).

The interviewees were grouped by their 
attitudes as either skeptics or proponents. 
The skeptics doubt the emergence of the 
smart-city concept in Hungary. In their point 
of view, most Hungarian cities interpret the 
prospects of smart cities in a limited nature, 
which can be explained by Hungarian devel-
opment policy, which focuses on representa-
tive ‘hard’ developments. This view lacks the 
holistic approach to the city as a system and 
uses the term ‘smart city’ as a buzzword, 
taking the concept as a political product. 

• Smart city, as ‘hype’
• Architecture-centered 
    approach, planning deficit 
• Lack of audit
• Fixation to EU funds

• Common interest
• Chances are given 
    to implement projects
• Calls for funds
• International cooperation

Attitude
Skeptics Proponents

Interpretation of smart city concept
in Hungary 

• International projects
• Being a member of city 
    networks: exchange 
    of experience 
• Govermental support
• EU policies

• Policymaker intentions
• Local professional apparatus
• Cooperation with companies
• Holistic target system, 
    determination of strategic 
    framework 

Determining factors
External Local

Figure 3. The relationship of the interviewees with the smart-city concept and the most important 
influencing factors of smart-city development in Hungary. 
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On the project level, it is limited to infra-
structure developments such as the creation 
of public Wi-Fi networks, video surveillance 
systems, or city cards. According to our 
interviewees, these developments do not 
contain fundamental novelty and are loaded 
with privacy concerns. City card systems 
demand widespread integration of local 
services, and the government should spark 
interest among residents about using the sys-
tem. However, the implementation of smart-
city projects is fundamentally influenced not 
only by budgetary resources but also by the 
existence of local knowledge and informa-
tion, which requires a systematic audit and 
situation assessment of the given settlement. 
Otherwise, inconsistent and isolated pro-
jects will be executed or even canceled (see 
the examples of Győr and Pécs for one and  
the other scenario below).

As some interviewees stated, neither the 
quality of regional policy in Hungary nor the 
fragmented municipal structure is beneficial 
in the implementation of successful smart-
city projects, as the question of ‘critical 
mass’ is raised:1 Is it necessary or even pos-
sible to define a critical mass (population, 
which represents the potential size of the 
smart-services market) against which smart-
city investments become economically sus-
tainable? In view of another aspect of ‘criti-
cal mass’, the ‘mass’ of available smart 
services makes a city smart. The smart city 
as a notion, because of its fuzziness, remains 
difficult to translate into a political product, 
which is why some policymakers are not moti-
vated to execute smart projects. One of the 
interviewees from the market sphere saw 
the solution in the creation of a rating sys-
tem; cities should tender for dedicated 
funds, implementing projects linked to each 
other to obtain a ‘smart-city title’. However, 

1  Currently, there are 3155 legally independent 
municipalities in Hungary, and in one third of them, 
the population is less than 500. Apart from the capital, 
Budapest, which has 1.7 million inhabitants, there are 
only seven cities that reach population size of 100,000, 
among which Debrecen is the only one above 200,000. 

this may lead to the phenomenon of ‘urban 
labeling’ identified by Hollands (2008), 
in which the smart city serves as means  
of communication that covers the gap.

Skeptics have mostly pointed out that 
many cities consider the smart city as a goal 
to be achieved, although it should be used 
as a tool to implement synergistic projects 
in a specialized way, concentrating on focus 
areas. However, doing so requires good exam-
ples to follow so that cities can learn from 
each other and implement the best solutions 
from the same supplier using cost-effective 
solutions. Furthermore, instead of a budget-
ary approach, market participants would 
expect cities to have a business mindset 
that would guarantee the economic sustain-
ability of developments. This idea is based 
on smart-city solutions that serve real  
community needs.

Conversely, proponents highlighted the 
potential of implementing the smart-city con-
cept, as data collection and processing offer 
immense opportunities to make smart cit-
ies better-managed cities. According to this 
group, data-based urban development can 
represent a tool of local urban policy and 
decision making that manages the subsys-
tems (e.g., land use, economic development, 
and transport) in a unified GIS database. 
Thus, the opportunity arose to rethink city 
development strategy documents (e.g., 
IUDS), in which process engineering and 
the response-level solution of urban prob-
lems are given greater emphasis. Further-
more, the elements of the smart-city con-
cept can be linked to horizontal principles, 
such as sustainable development or equal 
opportunities. Proponents mentioned the 
existence of a proper institutional back-
ground as a crucial issue both in the case 
of strategy framing and implementation, for 
which several positive examples were high-
lighted. In Debrecen, the Smart City Work-
ing Group at the municipality-owned Debre-
cen City and Economic Development Center 
(EDC) works closely with the city admin-
istration. They are responsible for devel-
oping and reviewing the city’s smart-city  
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strategy, partnership cooperation, project 
management, and socialization.

In Miskolc, the Miskolc Holding group 
of companies unifies public utility service 
providers and IT activities and is responsible 
for project implementations commissioned 
by the local government, which applies for 
development funds. According to the inter-
viewees, experience shows that smart urban 
development embedded in an appropri-
ate organizational framework can function 
more effectively as a result of the existence 
of competencies, the appropriate alloca-
tion of tasks, and the efficient mobilization  
and use of funds.

Proponents also suggested that the EU 
and national (such as the Modern Cities Pro-
gram) strategic frameworks also promise 
significant fundraising potential for smart-
city development, but cooperation between 
stakeholders is indispensable. The key is an 
effective process of reconciling interests and 
the willingness on the part of the city admin-
istration, as well as the creation of a local 
strategy, which can also be a useful input for 
international tenders. Taking part in interna-
tional projects and city networks helps in the 
implementation of smart-city projects. Exam-
ples are the cities of Szeged and Miskolc. 
The former executed several projects in coop-
eration with international partners in the field 
of public transport (such as onboard vending 
machines, battery-powered trolleybuses, 
data consumption, and weight-based pas-
senger counting), and cashless payment solu-
tions. Miskolc’s international activities include 
know-how transfer and the development 
of cycle transport-supporting applications.

Beyond unraveling the general factors 
influencing smart-city development in Hunga-
ry, we also investigated how these factors pre-
vailed in chosen sample areas and how these 
cities performed as smart cities. Although 
Hungary is a relatively small country that has 
a national policy framework regarding smart 
development (e.g., see Government Decree 
56/2017 [III. 20.] and 252/2018 [XII. 17.]), 
the motivations and circumstances of cre-
ating smart cities vary on the local level. 

Based on an analysis of expert interviews and 
secondary data sources, we identified four  
different development paths:
• representative smart city—Győr;
• stalled smart city—Pécs;
• organizational model—Debrecen, Miskolc; 

and
• focused smart city—Szeged.

Győr started smart-city developments 
in the conjuncture period, which emerged 
around the organization of an international 
sports event called the European Youth 
Olympics Festival in 2017. The agreement 
between the municipality and the E.ON ener-
gy company (For Green Olympic Games and 
Energy of Tomorrow, Smart City Agreement) 
aimed at implementing sustainable invest-
ments in terms of energy. As part of this 
plan, a new dormitory wing, a solar park, 
and public lighting developments were 
completed. The energetic focus remained 
later: The local district heating provider 
introduced smart metering and installed 
smart poles in the city’s parks. However, 
the intention of becoming a smart city, 
which appeared several times in the begin-
ning on a rhetorical level, was not embod-
ied in the strategy, as other elements of the 
smart-city concept were not included in the 
toolbox of local development policy, such 
as open data platforms or community plan-
ning alternatives. A competent interviewee 
from Győr emphasized that some projects 
were executed incidentally, with the smart 
city interpreted only by subsystems, in con-
nection with the principle of a compact city. 
“As far as I can judge, the smart-city concept 
died in Győr. These developments only have 
political importance. That is why they are 
ad hoc” (research fellow, Győr).

Pécs relies on the smart-city concept in its 
IUDS. However, due to the political and finan-
cial instability in the city, together with diffi-
culties of structural change stemming from 
the city’s industrial past, the development 
of the city based on smart principles stalled, 
limited to the development of a local bus 
schedule and emergency mobile app, as well 
as the procurement of electric buses.
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Debrecen and Miskolc both have profes-
sional organizations responsible for smart-
city developments, which, thanks to their 
knowledge base and human resources, 
are at the forefront considering both the 
strategic-thinking and project levels in Hun-
gary (such as e-ticket and intelligent parking 
systems, biogas plants, and smart meters). 
The organizational background guaran-
tees participation in international projects 
(see Miskolc) and self-reflection (Debre-
cen’s smart-city strategy was adopted after 
three revisions; Miskolc’s is not yet public), 
so these cities have a definite vision of future  
developments, unlike Pécs and Győr.

Szeged introduced the smart-city concept 
in 2016. Since then, the city has implemented 
pilot projects, which have payback poten-
tial in two aforementioned focus areas (i.e., 
public transport and cashless payment solu-
tions) to achieve social benefits. The city’s 
smart-city developments are in line with the 
third specific goal from IUDS: “Increase the 
city’s capability to maintain its population, 
by development of public spaces and urban 
environment, revitalization of deteriorated 
areas, integration of new areas, and sup-
port sustainable transportation systems” 
(IUDS page 11). The document highlighted 
that Szeged, a city with county rights, intends 
to ensure a better, more efficient connec-
tion of infrastructure systems and services 
by applying smart technologies, applying the 
tools of the ‘smart city’ concept (IUDS page 
12). The cited objectives also appear in the 
target system of the city’s smart-city strat-
egy as follows: “Szeged, Cashless City” and 
“More Livable Szeged for Urban Citizens” 
(Szeged Smart-City Concept, page 32).

Skeptics and proponents both underlined 
that the upcoming 2021-2027 EU program-
ming period will have new fund-allocation 
structures and objectives, of which innova-
tion and environmental protection stand out. 
With regard to IUDS for the current cycle, 
which expired in 2020, the question arises: 
What is really needed, a revision of existing 
strategies or the creation of development 
documents on a completely new basis (based 

on smart strategy and principles) that aim 
at fostering urban technological innovation? 
Therefore, there is a need for a comprehen-
sive strategic approach and broad social 
inclusion so that different actors can work 
together to define what they mean by smart-
city development at the local level (Leitheiser 
& Follmann, 2020). For this reason, it remains 
an important area of research to examine the 
links between smart-city initiatives and the 
activities of the administrative and political 
actors associated with them.

Conclusions and policy 
recommendations related 
to smart-city developments

In this paper, through an analysis of case 
studies from Hungary, we have shown how 
location-dependent factors and the spe-
cific context result in different development 
paths in terms of smart urban development. 
We argued that the smart city is a global 
discourse, which basically focuses on the 
(large) cities of the Global North, can 
be better understood by knowing about  
local characteristics. 

In response to our first research question, 
which focuses on the characteristics of Hun-
garian smart city interpretation and imple-
mentation, first of all, it is important to note 
that the commitment of the central and local 
state is of crucial importance regarding 
local development projects. This is mainly 
because of hierarchical patterns of govern-
ance (Masik et al., 2020) as well as central-
state and EU development policies, which 
factors are appreciated in the fundamentally 
under-resourced CEE context (Varró & Bun-
ders, 2020). Hungarian settlements followed 
different paths compared to the general 
global narrative and to each other as well. 
Our results support the findings of previous 
works (see Calzada, 2017; Caprotti & Cow-
ley, 2019) that smart-city thinking cannot 
be lumped together, especially on the scale 
of medium-sized cities in Europe, which con-
stitute a specific group. It can be observed, 
for example, that some developments are not 
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only based on purely ‘smart’ intentions but 
on thematically more specific, well-defined 
local goals and aspirations that started the 
smart development process (as in the case 
of Miskolc for the protection of the local envi-
ronment and joining the green cities move-
ment). The technocratic, ICT-dominated mod-
el often emerges in the literature (Yigitcanlar 
et al., 2018; Kitchin et al., 2019). However, 
in Hungary (at least in the case of the stud-
ied cities), this is not perceptible. In the case 
of the examples in Hungary discussed in this 
paper, the fund absorption capability in spe-
cific settlements plays an important part, 
which is largely determined by the quality 
of the local policy and the development path 
chosen by the city administration.

Institutional path-dependencies and cen-
tralized urban policy practices often shift the 
focus to representative, mainly hard infra-
structure developments. As a consequence 
of the dependence on EU funds, cities strive 
to maximize available EU tenders and find 
potential development partners. Thus, 
in contrast to the ‘desirable’ development 
process (in which projects are preceded 
by a situation analysis and assessment in the 
strategy-framing process), one can often 
encounter examples in Hungarian develop-
ment practice (e.g., in Miskolc among the 
cities examined) in which it is possible that 
cities call for funds at first and then create 
a development strategy. 

Networking and collaboration were gener-
ally common topics in the expert interviews. 
On the one hand, the participation of Hun-
garian settlements in cooperation programs 
was found to be low in both Hungarian and 
international comparisons which seems to be 
an obstacle in terms of the sharing of good 
practices. As a result, the chances of Hungar-
ian cities—which already struggle with a lack 
of resources (e.g., fewer innovation- and 
technology-oriented enterprises and a lower 
number of specialists in smart-city develop-
ments)—to implement a larger international 
project are further reduced. The experi-
ence is similar in the Polish context, where 
lack of resources, knowledge, experience  

and technical capacity, also forces cities 
to consider implementing smart solutions 
thoroughly. However, ITI programs (such 
as in the Gdańsk-Gdynia-Sopot region) are 
a potentially forward-looking examples, which 
appropriate smart approach on regional level 
regarding issues (e.g. transit, thermo-modern-
ization) which affect neighbouring municipali-
ties (Masik et al 2020). 

On the other hand, the coordination of the 
local government and the market side is also 
a cardinal issue from a development point 
of view, especially in the increasingly cen-
tralizing Hungarian governmental structure, 
in which local governments have limited  
competencies (Pálné Kovács, 2019). 

In order to answer the second research 
question, we want to contribute to the smart 
city discourse with a PESTLE analysis (Fig. 4), 
based on the work of Kustra and Brodowicz 
(2016), in which we summarized the most 
important influencing factors of smart-city 
development in Hungary. PESTLE analysis 
is an upgraded version of the PEST analysis, 
further developed by taking into account the 
legal framework and environmental factors. It 
is important to note that these political, eco-
nomic, social, technological, legal, and envi-
ronmental factors reflect the situation in Hun-
gary, but according to our assumption based 
on the smart-city literature, many of them can 
be applied not only in Hungary but in other 
CEE countries and globally as well. 

Based on the lessons learned, we suggest 
a series of measures aiming at increasing the 
success of future smart initiatives.
• There is a need for a more sophisticated 

foundation of such developments, includ-
ing not only the implementation of pro-
jects but also the long-term maintenance 
and continuous filling of the smart ser-
vices offered, which basically requires 
viewing urban tasks as a service provided 
to residents. A potential tool for this pur-
pose could involve helping municipalities 
create a problem map to match their 
needs and identify smart solutions that 
offer possible alternatives with a solution 
map. In creating this tool, residents need 
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to become active actors. Furthermore, 
other city users, such as tourists, should 
be involved not only as data providers via 
smart devices but as locally embedded 
‘experts’ (Calzada, 2017), thus increas-
ing the embeddedness of different needs 
in developments. Nevertheless, as we 
discussed above in the literature review, 
residents trust smart devices less; thus, 
a development policy ought to consider 
providing information to people and sen-
sitizing them. Smart cities demand smart 
management and planning with a holistic 

approach. Hence, cities have free access 
databases (Ogrodnik, 2020) to make deci-
sions by using locally collected data and 
GIS databases and involving local inter-
est groups according to a well-founded 
educational and communication strategy. 
The awareness of the local population and 
the involvement of actors legitimize the 
interventions. Therefore, bottom-up initia-
tives and the incubation of local business-
es should be further supported.

• Magnaghi et al. (2021) argue, that the 
main impediment to the smart strategy  

P Political

• Exact political will is one of the preconditions for becoming a smart city. 
• It is questionable whether local policymakers create political products from smart-

city projects.  
• Planning continuity and coherent developments are necessary linked to each 

other. 
• Regarding financial dependence, municipalities, which have small budgets, abso-

lutely depend on central subsidies, so even more recoverable developments are 
needed to reduce operating costs.  

• Residents' motivations are often unknown; therefore, alternative (innovative)  
approaches are required for the assessment of current situation.

• The potential adoption of best practices relies on centrally coordinated pilot 
projects. 

E Economic

• Working business models are essential.  
• Economic sustainability is a basic issue. 
• The payback time of projects is vital.  
• Important funding questions remain: Without subsidies, can cities finance their 

projects with financial market loans?  

S Social

• The local society has to be empowered through community involvement.
• One of the tools for this is crowdsensing (i.e., the use of data collection by resi-

dents).
• Continuous partnership coordination must occur between different social groups.
• Smart-city projects should basically serve community needs and goals.

T Technological

• The technological environment is rapidly changing along with the rapid obsoles-
cence of smart solutions.

• Open data platforms are rudimentary (of the examined cities, Pécs and Győr 
do not have an open data website at all).

L Legal

• Smart-city Government Decree (56/2017. [III. 20.]) describes the notion of the 
smart city and smart-city methodology.

• The professional support organization of the Prime Minister’s Office, the Lechner 
Knowledge Center, is responsible for catalyzing smart-city development, creating 
planning guides and a project database, and consulting.

• However, there is no mandatory legal framework for strategy creation. 

E Environmental
• Environmental considerations take priority together with smart-city solutions.  
• The completion of ‘green goals’ is manifested in energetic and electromobility 

developments.  

Figure 4. PESTLE analysis of influencing factors considering smart city development in Hungary. 

Source: compiled by the first author of the article
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execution for medium-sized cities con-
cerns the administrative fragmentation, 
which hinders strategic decisions capa-
ble of involving a larger area. Conse-
quently, smartness should be treated not 
as a punctual phenomenon but with a holis-
tic outlook. From our case studies, the City 
of Debrecen serves as a good practice, 
where the Smart City Working Group 
at the municipality-owned Debrecen City 
and Economic Development Center (EDC) 
works closely with the city administration, 
providing a well-functioning institutional 
framework for smart development.

• Municipalities with knowledge and institu-
tional deficits need models that are already 
functioning. Implementing working mod-
els is also crucial for testing operational 
models: The model based on the sale and 
purchase of services coming from external 
partners must be replaced by a real opera-
tional and (also economically) sustainable 
model, which determines who is responsi-
ble for operating a given smart develop-
ment, how incoming data will be processed, 
and for what purposes and on which rate 
the smart services will be upgraded. To 
control this aspect, a dedicated manage-
ment organization is needed, the opera-
tion of which is based on the coordination 
between municipalities and government 
levels. These types of development should 
be given priority in terms of support.

• The basis for creating and maintaining suc-
cessful smart cities consists of local knowl-
edge and process design, which require 
an organizational background. Experience 
shows that cities that have an apparatus 
responsible for smart developments are 
more successful. Therefore, the further 
training of municipal professionals and the 
extension of the already announced “digi-
tal regional development expert” training 
should be strengthened. The advantage 
for latecomers of CEE countries is that they 
can learn from the experience of pioneers 
and early investors; the most advanced ICT 
infrastructure available can be deployed, 
and proven solutions can be applied.

• Smart-city strategies must include trans-
parent funding frameworks for the local 
government, the central and/or regional 
government, and market participants, 
especially regarding the involvement of the 
latter in terms of which products and ser-
vices they can contribute to the develop-
ment goals. Consequently, it is advisable 
to allocate dedicated smart-city funds for 
the development of smart services.

• As a result of COVID-19, the expanding 
teleworking phenomenon will acceler-
ate the digitalization of everyday life and 
work, which is a key area of support for 
European Union policy. The epidemic cri-
sis could accelerate the implementation 
of new developments that improve the 
population’s quality of life, which could 
potentially be funded by the EU’s 2021-
2027 budget. The most important task 
of urban researchers and urban planners 
is therefore to participate in the planning 
of smart cities in a rapidly changing envi-
ronment, striving to reduce negative spa-
tial and social impacts (such as the inten-
sification of suburbanization and private 
transport, as well as the exclusion of low-
er-status social groups) and to minimize 
the spread of the virus (e.g., by sharing 
real-time data as quickly as possible using 
intelligent camera systems [Kunzmann, 
2020; Kummitha, 2020]).

• Concerning the possible tasks of geogra-
phers in the field, researchers should per-
form vital role even in practice and in the 
communication of smart developments. 
Research in urban studies can establish 
scientific basis of potential projects, which 
lead to efficient project prioritization. 
Scientists need to enter communication 
and dissemination process both before 
and after the practical implementation, 
in order to make potential users, the urban 
residents to be able to understand the 
mechanism of smart developments, and 
to realize their benefits in everyday life. 

• Overall, the basis of creating well-function-
ing smart cities is the capability to keep 
balance between business interests  
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and innovations, meanwhile finding the 
right project prioritization. With this 
research we have dedicated interest 
on Hungarian experience and its ramifi-
cations for understanding smart city not 
as a petrified paradigm but as a process 
of constantly changing way of making 
urban policy.
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