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Abstract. The realisation of smart cities has attracted much attention in recent years 
from  private and governmental actors, as a means to make cities more efficient, 
climate friendly and socially inclusive through the use of modern technology. 
However, few studies examine how smart cities are framed and understood within 
the public sphere. The aim of this study is to compare how domestic smart city 
initiatives are reported in the news of their respective countries, and to clarify the 
differences and similarities in media content. In this paper, we present the initial 
findings of our planned long-term comparative news content analysis. As a first step, 
we analysed national newspaper articles published between 2011 and 2019 in Japan 
and Slovenia. Our corpus consists of 41 Japanese and 20 Slovenian articles, written 
in relation to domestic smart city initiatives. In total, we identified 14 themes, five 
of which were common in both countries, while the remaining nine appeared 
exclusively in the news of one country. Our conclusions indicate that the news in 
both countries differ in what application domains of Smart Cities are discussed (e.g. 
natural resources and energy, transportation and mobility). We establish a procedure 
for further cross-cultural analyses, necessary to understand how smart cities are 
framed in the public sphere. Thereby, we contribute to further discussion on the 
nature and definition of smart cities and how they are communicated. 

Keywords. Smart cities, news media, cross-cultural, newspaper content analysis, 
Japan, Slovenia. 

1. Introduction 

According to the United Nations Department of Economic and Social Affairs [1], the 
urban population in the world has grown rapidly from 751 million in 1950 to 4.2 billion 
in 2018. By 2050, 68% of the global population is projected to live in urban areas. In 
conjunction, the number of cities with more than 10 million inhabitants will increase by 
ten, from currently 33 to 43 by 2030. This development brings with it problems, such  
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Figure 1. Overview of research design 

 
as insufficient housing capacity and a lack of job opportunities, leading to an increase in 
poverty. It also poses challenges to inhabitants’ health and the environment [2]. To 
mitigate such challenges, the use of modern Information and Communications 
Technology (ICT) to design and build economically and socially sustainable “smart 
cities” has received widespread attention [3,4]. 

In general, smart cities are presented as a complex and digital ecosystem that 
includes a network of governmental, academic and business institutions, and citizens; 
however, a universal definition of smart cities does not exist. Mora and Deakin [5] 
surmise, “Researchers seem to agree in picturing the smart city as an urban environment 
in which an ICT-driven approach to urban sustainability is activated”. However, the 
concrete understanding of what constitutes a smart city differs among researchers, 
governmental institutions, the industry and among citizens [5], and indeed from city to 
city and country to country [6]. We have, therefore, no clear and concise way to define 
what exactly smart cities are or how they should be realised. Research on smart cities 
has, so far, been focused on economic and technological aspects, disregarding the social, 
cultural and environmental dimensions necessary for ICT-related urban innovation [7]. 

This study examines how smart cities are portrayed in the public sphere in different 
localities by analysing Japanese and Slovenian newspaper articles on domestic smart city 
initiatives (Figure 1). We thereby hope to provide insights into what kind of information 
on smart cities the general public is exposed to, and how public discussions are shaped 
in relation to this topic. Citizens themselves are core stakeholders of smart city 
development, but the public discourse, especially outside  Western Europe and the US, 
has so far been neglected in prior research. 

Based on a content analysis of 41 Japanese and 20 Slovenian daily national 
newspaper articles, we identified 14 thematic structures in articles related to smart cities. 
Five of those were found in both Japan and Slovenia, while 9 themes were found 
exclusively in only one of the countries. We also examined which constitutive elements 
of a smart city were mentioned concretely in each article. The results of this study are 
the first step towards a systematic examination of the public discourse on smart cities in 
different localities. Such an examination can provide valuable input into discussions on 
what does, and what should, constitute smart cities, and on how such concepts are 
communicated to the public. 
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2. Background 

Since the first publications on the topic in 1992, research into how to realise smart cities 
has gradually intensified and grown in scope [7]. Research papers related to “smart city” 
or “smart cities” in academic databases, have increased since the end of the millennium, 
currently reaching the highest number of research activities in the past two years. Gupta 
et al. [8] categorized the popular research areas on smart cities. They found that themes 
such as design and management of smart cities, innovation and technology and citizens’ 
engagenemnt have been extensively studied, while the focus on their social impact on  
society is moderate.  Especially in this field, the lack of a common definition for smart 
cities is noted by several researchers [9,10]. In their literature review, Mora et al. [7] 
came to the conclusion that researchers generally agree that a smart city is an urban 
environment utilising an ICT-driven approach to urban sustainability, but also point out 
thematic and definitional differences between the academic literature [11-13], pursuing 
a holistic view, and business reports, focusing on the technological dimension of smart 
cities [14,15]. Despite the lack of a common definition of smart cities, researchers have 
conducted cross-cultural analysis of smart city concepts on the regional and global levels.   

On the regional level, Vanolo [16] compares how smart cities are outlined 
conceptually in policy papers produced by the Italian government and municipalities, to 
documents from the Commission of the European Union. Similarly, Haarstad [17]  
conducted a comparative text analysis, focusing on sustainability, in documents from the 
European Union and Norway. On a global level, Joss et al. [18] analysed documents 
retrieved on the 27 cities with the highest hit-count for “smart city” world-wide, using 
co-occurrence and concordance analysis. These approaches showcase a focus on official 
policy papers to examine the current discourses on smart cities, and are limited to 
material available in English; however, systematic reviews on how the public conceives 
smart cities are rarely seen. 

Therefore, in this paper, we conduct a comparative content analysis aimed at 
clarifying how smart cities are framed in the public sphere, by investigating news articles 
in national newspapers. Newspapers are still a premier source of information for a broad 
range of people, and highly influential in shaping public discourse. By comparing news 
articles from two countries, we can draw conclusions on how and what different aspects 
are seen in smart city discourses across country borders. This paper is envisioned as a 
first step in a larger project towards a comparative analysis of the discourses on smart 
cities. The focus on Japan and Slovenia allows us to examine two countries that face 
similar structural problems, such as an ageing population [19], and have similar 
incentives towards the realisation of smart cities [20]. The outcomes of this project 
contribute to further constructive discussions on how smart cities should be 
communicated to the public. 

3. Method 

In this paper, we present the results of a content analysis of Japanese and Slovenian 
newspaper articles. Content analysis is a widely used methodological approach for 
studying (textual or audio-visual) communication artifacts [21]. First, we selected the 
research subject (i.e. newspaper articles as the primary unit of analysis), and conducted 
initial analyses by examining a small sub-set of the data. Based on this step, we 
established the code system for this study and proceeded with the main analysis. Table 1 
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depicts the variables we gathered for each article, based on Lynch and Peer’s guide to 
newspaper content analysis [22].  
 

Table 1. Variables for the newspaper content analysis 

Variable Name Explanation 
Paper ID 6-digit abbreviation of newspaper name, date, article number 

Year Year of the produced article 

Month, Date Month and date of the article 

Page Number Page number of the article 

Section 
Section or theme in which the story appears  

(e.g., politics, business, science) 

Source of Story Author of the article (news service, journalist, reader, unknown) 

Treatment 
The way in which the news story is written  

 (general news, feature, opinion, others) 

Main Theme The most prominent main theme of the article  

Sub-theme The main application domain of smart cities focused on in the article  

No. of Words The total number of words of the article  

 
For the comparison of Japanese and Slovenian articles, we use a dual system of 

inductive and deductive codes. The inductive codes were developed through a close 
reading of the text material and discussion in the research team. They were used to 
signify the overall thematic frame of each article. In addition, we also coded each article 
based on which application domains of smart cities are discussed within [23]. To identify 
the application domains, we used the conceptual framework developed based on a 
literature review by Anthopoulos [24] (see Table 2).  

 
Table 2. Overview of application domains of smart cities, based on [23] 

Application Domain Example 

Natural Resources and Energy 
Natural resources, natural environment, energy, smart environment, 
water management, waste management 

Transportation 
and Mobility 

Mobility, transport, activities, walkability, green transportations, smart 
mobility 

Urban Infrastructure 
Buildings, urban planning, architecture, urban design, housing, facility 
management 

Living 
Healthcare, safety, security, education, people, density, quality of life, 
technology, smart living, entertainment, pollution control, culture, 
welfare, hospitality, public spaces` management 

Government E-government, e-democracy procurement, transparency 

Economy 
Economy, institutions, urban openness, partnership, smart economy, 
cultural heritage management, innovation and entrepreneurship, human 
capital management, digital education 

Coherency Society, social, connectivity, social integration, social connectedness 

 
Table 3 depicts the national newspapers from which articles were drawn for this 

study, the Japanese Asahi Shimbun and Yomiuri Shimbun and the Slovenian Delo and 
Večer. They were chosen to represent different political leanings. In the  first step, we 
collected all articles published up to December 2019 from the respective databases that 
included the term “smart city”. The first such article was originally published in 2011. 
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In the  second step, we identified relevant articles that focused thematically on domestic 
smart city initiatives through close reading.  
 

Table 3. Sources for research 

Country Name Type/Orientation Distributed 
(Base) Region 

Japan 
 

Asahi Shimbun 
National 
daily/Liberal 

All Japan 

Yomiuri Shimbun 
National 
daily/Conservative 

All Japan 

Slovenia 
Delo (Labour) 

National 
daily/Liberal 

All Slovenia 

Večer (Evening News) 
National 
daily/Conservative 

All Slovenia 

4. Results 

In total, our data set consisted of 61 articles, 41 from Japan (Asahi Shimbun: 20, Yomiuri 
Shimbun: 21) and 20 from Slovenia (Delo: 10, Većer: 10). In this section, we show the 
following results from our comparison of Japanese and Slovenian newspaper articles: 1) 
The number of articles published from 2011 to 2019, 2) The distribution of articles in 
newspaper sections, 3) The type of articles, 4) The distribution of main themes, and 5) 
The mentioned application domains for smart cities.  
 

 
Figure 2. Number of articles from 2011 to 2019 

 
Our findings show that Japanese articles began reporting on domestic smart city 
initiatives in 2011, while the first Slovenian article dates to 2013. Although the total 
number of articles per year fluctuated until 2016, a steady rise in the number of articles 
can be seen in both countries since 2017 (see Figure 2). Japanese articles originally 
peaked in 2012, while the first Slovenian article was found in 2013, with a peak of seven 
articles in 2016 and a further growth to 8 in 2019.  
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Table 4. Distribution of newspaper articles per section 

Section All Japan Slovenia 
Business 28 22 6 
Special 14 9 5 
General 14 5 9 
Politics 2 2 0 
Opinion 2 2 0 
Front Page 1 1 0 

 
Table 4 shows the distribution of the articles in both countries per newspaper section. 

28 (Japan 22, Slovenia 6) of the 61 articles were published in the business section. More 
than half of all Japanese articles were published here. This was followed by the special 
section, with nine Japanese and five Slovenian articles respectively, as well as the general 
section, in which nine of the 20 Slovenian articles were published. The remaining 
Japanese articles were published in the politics section (2), the opinions section (2) and 
the front page (1). 

 
Table 5. Distribution of article types 

Type of Articles All Japan Slovenia 
News Report 40 28 12 
Feature Article 9 4 5 
Opinion Piece 6 3 3 
Event Report 6 6 0 

 
In both the Slovenian and Japanese newspapers, news reports, written by journalists 

of the respective paper, were the most common form of article found. This was followed 
by feature articles, which were the second most common type in the Slovenian 
newspapers, focusing mostly on social problems. Three Japanese and Slovenian articles 
were opinion pieces on smart city initiatives, written by academics. In Japan, six articles 
reported on events sponsored by the newspapers involving the discussion of smart city 
concepts. 

 
Table 6. Comparison of news themes 

Category All Japan Slovenia 
Smart City – Business 24 17 7 
Smart City – Concept 14 6 8 
Smart City – Development  4 4 0 
Reconstruction after 3.11 4 4 0 
Energy 3 3 0 
Personal information 2 1 1 
Artificial Intelligence 2 1 1 
Foreign Relations 2 1 1 
Overseas Expansion 1 1 0 
Society 5.0 Movement 1 1 0 
Government Project 1 1 0 
Depopulation 1 1 0 
Industry 4.0 Concept 1 0 1 
Smart City – Education 1 0 1 

 
A total of 14 thematic categories were identified through the inductive coding 

analysis of the articles (see Table 6). Five of those were found in Japanese and Slovenian 
articles, while another seven themes in the Japanese and two in the Slovenian articles 
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were exclusive to those countries. Most articles were focused either on smart city 
initiatives initiated by private corporations (Smart City – Business), or on the general 
concept, purpose and benefits of smart cities (Smart City – Concept). 38 of the 61 articles 
fell into one of those categories. However, despite their thematic similarity, the focus of 
those articles differed between the Japanese and Slovenian newspapers. Japanese articles 
coded as “Smart City – Business” were mostly announcements of major companies 
engaging in new smart city ventures, focused predominantly on infrastructure, while 
articles coded as “Smart City – Concept” tended to discuss the ideal form of smart cities, 
often in relation to elements of “smart living”. In Slovenia, articles labelled as “Smart 
City – Business” included various concrete efforts of local and foreign companies to 
invest or support cities and municipalities in Slovenia, while “Smart City – Concept” 
addressed more abstract strategies of smart cities, discussing whether or not citizens are 
ready for such solutions, and providing introspective insights into whether they were 
aware of the benefits.  

Although not appearing frequently, concerns regarding the handling of “Personal 
Information”, or expectations towards the use of “AI” in smart cities and how smart city 
establishment affects “Foreign Relations”, were shared in both countries. On the other 
hand, more reports about the country’s own “Smart City Development” projects were 
evident in Japan, in both liberal and conservative newspapers, whereas the Slovenian 
media  focused more on social issues regarding smart city establishment. In Japan, the 
progress of the Kashiwa-no-ha smart city initiative in Chiba prefecture, Japan, has been 
discussed frequently since 2014. Furthermore, the Japanese articles tended to portray the 
establishment of smart cities as a vision and symbol of hope for the cities affected by the 
March 2011 earthquake, tsunami and Fukushima nuclear catastrophe. Aside from this, 
the Japanese articles also reported on governmental initiatives aimed at the realisation of 
a “Society 5.0” and the “Overseas Expansion” of domestic companies. The realisation 
of smart cities was also discussed as a possible counter to “Depopulation” in Japan, based 
on its ageing population. In Slovenia, one further article was focused on “Smart City – 
Education”, highlighting successful smart city solutions around the globe and how they 
can be used to adapt best practices in Slovenia.  

 
Table 7. Comparison of application domains discussed in the articles 

Domain All Japan Slovenia 
Natural Resources and Energy 21 21 0 
Urban Infrastructure 11 11 0 
Transportation and Mobility 10 1 9 
Economy 10 1 9 
Living 9 7 2 
Government 0 0 0 
Coherency 0 0 0 

 
Table 7 shows what kind of application domains of smart cities the articles focused 

on. In total, five domains were evident in the examined articles. Out of those, three were 
present in the articles in both countries, while two were only observed in the Japanese 
articles. Seven Japanese and two Slovenian articles were sorted into the category 
“Living”, reporting on how smart cities can enhance health, safety and security, through 
the use of ICT and data management. The domains “Economy” and “Transportation and 
Mobility” were also observed in both countries, but appeared more frequently in 
Slovenia, with nine articles each. “Economy” subsumed articles reporting on the 
economic benefits that investment into smart cities would have on municipalities, while 
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“Transportation and Mobility” included articles that mentioned the potential to shorten 
commuting time in smart cities. In the Japanese newspapers, the most frequently found 
domain was “Natural resources and energy”, again, in relation to the discourse on the 
3.11 catastrophe and its implications on energy issues in Japan. This was followed by 
articles focusing on “Urban Infrastructure”, discussing ways to utilise innovative ICT to 
improve infrastructure.  

To summarise our findings, despite their low overall number, articles on smart city 
initiatives have increased gradually since  2017. The most common form of articles on 
smart city initiatives was news reports (Japanese newspapers: 68%, Slovenian: 60%). 
Articles were placed in similar sections in both countries, usually business, general news 
or special feature, although more than half of the Japanese articles were published in the 
business section (54%), while Slovenian articles were found most frequently in the 
general section (45%). Japan and Slovenia shared the thematic complexes of “Smart City 
– Business” and “Smart City – Concept”, although the former was more prevalent in 
Japan (41%) than in Slovenia (35%), whereas the latter was more frequently seen in 
Slovenia (40%), and less so in Japan (15%). In the Japanese context, smart cities were 
often linked to the 3.11 disaster, with 10% of the articles focusing on reconstruction 
efforts in the aftermath. The issues of “Artificial Intelligence (AI)”, “Personal” 
information and “Foreign Relations” were discussed in both countries. Comparing the 
smart city application domains, while Japan showed a focus on “Natural resources and 
energy” (51% of the articles), “Industry” (27%), and “Living” (17%), “Economy” (45%) 
and “Transportation and Mobility” (45%) were most common in the Slovenian media. 

5. Discussion 

Our examination of Japanese and Slovenian newspaper articles on smart city initiatives 
revealed similarities in the way smart cities are framed in both countries. Articles were 
based mainly on information provided by governmental or corporate entities. Smart city 
initiatives were also not only discussed to improve liveability and sustainability in cities, 
but also as part of new business opportunities, with chances to partake in increasing 
revenues [25]. Governmental initiatives on the Internet of Things (IoT), AI, robots and 
data management are becoming more visible, and are reported on in relation to smart 
cities, related closely to the Japanese goal of realising  “Society 5.0” [26].  

The differences in the examined articles can be explained most easily by the 
differing stages of smart city realisation in both countries. While several projects, such 
as the “Kashiwa-no-ha Smart City”, are currently under development in Japan, spurred 
by the experience of the 3.11 catastrophe and perceived as an alternative way for the 
Japanese reconstruction efforts [27,28]. In Slovenia, the articles reflected a different 
stage of smart city realisation in the country, discussing mostly business opportunities 
and model cases for the establishment of best practices. While the application domains 
discussed in Japan are influenced greatly by the 3.11 catastrophe and resulting concerns 
on energy and sustainability, Slovenia is more focused on benefits to transportation and 
mobility, aside from concrete business expectations. This reflects the current priorities 
of the Slovenian government to solve traffic problems and increase people’s wellbeing 
in a sustainable manner [29].  

Our analysis suggests that the discourse on smart cities in both countries is currently 
dominated largely by governmental and industrial actors, highlighting the benefits of 
such initiatives. This brings with it potential problems in relation to an imbalance of 
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information, and an underrepresentation of academic or civil voices in the discourse, that 
again results in a lack of reports on the application domains “Government” and 
“Coherency” in the examined articles.  

As this comparison of Japanese and Slovenian articles related to the theme of smart 
cities is a preliminary step in our research, aiming to form the base for our cross-regional 
comparative newspaper analysis, the numbers of analysed resources are limited. In order 
to enhance the generalisability of this research, further articles, as well as literature, are 
planned to be examined. This paper contributes to discovering major diversities in 
discourses regarding smart cities, as well as providing a cross-cultural analysis 
foundation for future work.  

6. Conclusion 

In this paper, we examined 61 Japanese and Slovenian newspaper articles on smart city 
initiatives through a content analysis. We identified 14 thematic complexes, of which 
five were found in both countries: 1) Smart City – Business, 2) Smart City – Concept, 3) 
Personal Information, 4) AI and 5) Foreign Relations. Slovenian newspapers tended to 
focus more on educating the public about smart city initiatives, and discussing potential 
benefits towards transportation and mobility, while Japanese articles were focused on the 
business dimension, but also influenced heavily by the 3.11 catastrophe and resulting 
energy issues.  

One motivation for this research was to establish a methodological approach to study 
newspaper content from a cross-cultural perspective. This paper shows an example of a 
comparative text analysis conducted across regional and cultural borders between 
researchers located in different time zones. Through this study, we contribute towards a 
clearer picture of the underlying structure of current discourses on smart cities, and how 
their definition and the way they are communicated changes across countries. As these 
are the first outcomes of our study, the results are still limited by the small number of 
articles examined. We plan to extend the number of articles for further analysis by 
including more media outlets into our corpus. In addition, we plan to automate our 
analysis method, in order to examine large quantities of newspaper data and extract 
specific aspects in newspaper contents, such as solutions and potential threats towards 
establishing a Smart City. The development of this automated analysis tool will include 
semantic technologies of Semantic Web and Natural language processing (NLP). 
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