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Abstract—Research on smart cities in Indonesia continues 

to develop but is limited to one field and/or one year. From the 

retrospective journey of bibliometric analysis, this study 

purposes to visually research mapping and research trends in 

international publications on smart cities in Indonesia. This 

study used bibliometric techniques with secondary data from 

Scopus. Analyze and visualize data using the VOSViewer 

program and the analyze search results function on Scopus. 

This study analyzed 518 scientific documents published from 

2013 to 2020. According to the research, Universitas Indonesia, 

and Suhono Harso Supangkat had the most active affiliated 

organization and individual scientists in smart cities 

publications from Indonesia. Computer Science, and IOP 

Conference Series Earth and Environmental Science were the 

most studied and disseminated outlets of smart cities 

publication. There were three category maps of collaborative 

researchers. Based on the identification of a collection of 

knowledge accumulated from over seven years of publication, 

this research proposes a grouping of smart cities publication 

themes in Indonesia: Government, Living, Information 

management, Intelligent system, Mobility, and Environment, 

abbreviated as GLIIME publication themes. 

Keywords—bibliometric, Indonesia, publication themes, 

research mapping, smart cities 

I. INTRODUCTION

The increasing complexity of social ecosystems in urban 

and urban areas makes sustainability an important factor [1]. 

Technology and human social life have evolved in tandem 

with how people communicate with the environment, both 

professionally and socially [2]. Currently, a smart city is 

becoming a trend in big cities in the world as well as most 

cities in Indonesia [3], [4]. The idea of a smart city 

encompasses the use of modern technologies to organize 

and operate the city as a whole [5]. With the smart city 

initiatives and the advanced creation of digital technology, 

the co-production of citizens has built a new interface 

between citizens and government [6]. People are 

increasingly aware of technology and understand the role in 

co-production and contribution with the government through 

a mobile device and digital that they know from banking, 

social media, shopping, and hope to be engaged in 

transforms to service delivery [7], [8].  

Smart cities have grown exponentially since emerging 

modern technology such as virtual reality, artificial 

intelligence, the  Internet of Things (IoT), blockchain, and 

big data have been integrated [9]. City planners must 

understand that technology can’t make cities smarter on 

their own. Many cities rely on digital systems to interact 

with their citizens and process information [10]. Building 

smart cities necessitate a legislative understanding of 

technology, a method for operating an evolving smart city, 

and an emphasis on economic gain and other public benefits 

[11]. The government continues to carry out various 

innovations to be able to make the city a smart city. Many 

services currently implementing IoT technologies for 

community security reasons, such as environmental hazards 

[12], [13]. Smart cities are modern realities in a world that is 

increasingly digital and rapidly changing [14].  

Smart cities have had a significant impact on numerous 

aspects of human life, including transit, wellness, electricity, 

and education [15]. As compared to conventional processes, 

a smart city is defined by an intelligent Information and 

Communication Technology (ICT) ecosystem that can 

improve control performance [16]. Society is built to 

transport out different tasks to promote technical 

advancements and increase the quality of life as a group of 

people who are connected based on a common belief and 

bound by regulations [2].  

The study of mapping research and smart city policies is 

important because several local governments in Indonesia 

claim to have created a smart city [17]. Several cities in 

Indonesia are currently aiming to qualify as ''smart cities'' 

[18]. Not only modern, but smart cities must also be green, 

safe, and culturally dynamic [19]. However, previous 

studies on the topic of smart cities were usually about how 

to build cities and/or one-year publication [4], [20]. There 

hasn't been much reported on smart cities, Despite providing 

a large image map visualized on a national scale year after 

year using data from many published studies. There has 
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been no publication that directly discusses the strong 

positive relationship between relationships, scholars, and 

scholarly studies' influence. 

One of the methods used to view research, in general, is 

the bibliometric method. Bibliometrics is a method for 

measuring and analyzing scientific references with a 

combination of mathematical and statistical methods. 

Bibliometrics is a statistical technique for analyzing 

bibliometric publication data such as peer-reviewed journal 

articles, reports, reviews, books, periodicals, conference 

proceedings, and related publications. Bibliometric methods 

have been widely used to present the relationship between 

quantitative methods and the research domain [21]. This 

study proposes research questions, what is the mapping and 

trend of smart cities research using visual bibliometric 

analysis?. From the retrospective journey of bibliometric 

analysis, this study purposes to visually research mapping 

and research trends in international publications on smart 

cities in Indonesia. 

This scientific article is organized into several sections. 

The first part of the introduction discusses the background, 

questions, and objectives of the study. The second part of 

the method describes the scientific approach used in the 

research. The third section results and discussion explains 

the research findings and the fourth section summarizes the 

essence of the research. Finally, followed by 

acknowledgments, and references. 

II. RESEARCH METHODS 

This study has used bibliometric analysis in a 

comprehensive literature database. To search for and classify 

similar documents in the global Scopus database, this survey 

listed important keywords related to a smart cities 

publication in Indonesia. Researchers have used the Scopus 

database as the main source of information because it is 

considered a reliable source of scientific publications by 

academics. 

This research has used the keyword “smart cities” and 

“smart city” in the title, abstract, and author keywords to get 

the necessary data from the Scopus database. Data mining is 

limited to annual data to obtain fully published data for 

twelve months each year and from Indonesia affiliation. Data 

mining uses the following search query option (TITLE-ABS-

KEY ("smart cities" OR "smart city") AND  

AFFILCOUNTRY (Indonesia))  AND  PUBYEAR  <  2021 

as of April 2021. In this step, we have found 518 

publications over the last seven years from 2013 to 2020. In 

the study at this point, the Scopus result metadata has been 

extracted in the CSV dataset format [22]. 

The Scopus website provides an analyze search results 

function that displays bibliometric information from selected 

publications. We have used this service to analyze and 

visualize the publication productivity of researchers, 

institutions, and countries. Besides, this feature is to measure 

the number of annual publications and publication citations, 

as well as the proportion of subject areas and source 

documents [23], [24]. 

In the next stage, the researcher analyzed the collected 

documents using the VOSviewer ver. 1.6.16 for co-

occurrence and co-authorship analysis. To create a research 

network of international collaborative scholars, this study 

used co-authorship analysis with the author's analysis unit 

and the complete computation systematic technique using 

VOSViewer. This study employs VOSViewer to create a 

network of keyword maps for research themes, as well as a 

thorough co-occurrence analysis, keyword relationship 

analysis, and a fully systematic computation technique [25], 

[26]. Simple statistics and tables have been calculated and 

tabulated using Microsoft Excel. Then, the research results 

were synthesized and triangulated. 

III. RESULT AND DISCUSSION 

This segment discusses the growing results of data based 

on the most common organizational affiliation, nations, 

individual studies, the frequency of subject areas, yearly 

source documents, annual documents and cited papers, 

publication themes of the map, and networks of authorship 

in the field of the smart cities in Indonesia. 

A. Most Productive Organizational Affiliations in Smart 

Cities Publication 

851 affiliated organizations have researched smart cities 

in Indonesia. The top higher organization that researches 

smart cities publications from Indonesia was the Universitas 

Indonesia, Jakarta (n = 77) as shown in Figure 1. Then 

followed by Institut Teknologi Bandung, Bandung (n = 62), 

Institut Teknologi Sepuluh Nopember, Surabaya (n = 42), 

Universitas Padjadjaran, Bandung (n = 36), Bina Nusantara 

University, Jakarta (n = 35), Universitas Diponegoro, 

Semarang (n = 31), Telkom University, Bandung (n = 29), 

Universitas Gadjah Mada, D.I Yogyakarta (n = 21), 

Universitas Udayana, Denpasar (n = 18), and Universitas 

Sriwijaya, Palembang (n = 17).  
 

 
Fig. 1. Affiliation with an Institution Annual Publication Count of Smart 

Cities 

It can be seen that there were two universities from 

Jakarta (n = 2) and Bandung (n = 2) in the most productive 

research organization affiliate of the smart cities publication 

in Indonesia. This is because the Jakarta and Bandung was 

the Indonesia city that supports development and research, 

including in the smart cities area. Smart cities research in 

general is carried outspread out by several cities and is not 

dominated by certain cities.  
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B. Most Individual Researcher in Smart Cities Publication 

There was 1,363 individual researcher that has 

researched smart cities in Indonesia. Supangkat, S.H. from 

Institut Teknologi Bandung was the researcher with the 

most writings in the field of smart cities in Indonesia (n = 

25) as shown in Figure 2. Pursued by Susanto, T.D. from 

Institut Teknologi Sepuluh Nopember, Surabaya (n = 14); 

Darmawan, A.K. from Universitas Islam Madura, 

Pamekasan (n = 11); Amani, H. from Telkom University, 

Bandung (n = 9); Gamal, A. from Universitas Indonesia, 

Jakarta (n = 9); Hidayanto, A.N. from Universitas 

Indonesia, Jakarta (n = 9); Hoiriyah from Universitas Islam 

Madura, Pamekasan (n = 9); Indrawati from Telkom 

University, Bandung (n = 8); Suartika, G.A.M. from a 

Udayana University, Denpasar (n = 8); Siahaan, D.O. from a 

Institut Teknologi Sepuluh Nopember, Surabaya (n = 7); 

and Umam, B.A. from Universitas Islam Madura, 

Pamekasan (n = 7).  
 

 

Fig. 2. Most Individual Smart Cities Publication Researcher 

 

It can be seen that the most productive individual 

researcher in the smart cities studies in Indonesia mostly 

come from Institut Teknologi Sepuluh Nopember (n = 2), 

Universitas Islam Madura (n = 2), Telkom University (n = 

2) and Universitas Indonesia (n = 2). Suhono Harso 

Supangkat has a citation of 780 and an h-index of 14 [27]. 

Tony Dwi Susanto has a citation of 834 and an h-index of 

14 [28]. And, Aang Kisnu Darmawan has a citation of 46 

and an h-index of 4 [29]. 

 

C. The Subject Area Frequency of Smart Cities Research 

Smart cities research in Indonesia has been researched in 
a variety of subject areas as shown in Figure 3.  

 

Fig. 3. The Subject Area Frequency of Smart Cities Research 

Computer science (n = 249 or 22.0 percent) is the subject 
area with the most global publications in smart cities 
research in Indonesia. This was followed by environmental 

science (n = 192 or 17.0 percent); earth and planetary 
sciences (n = 169 or 14.9 percent); engineering (n = 152 or 
13.4 percent); social sciences (n = 95 or 8.4 percent); 
decision sciences (n = 64 or 5.7 percent); mathematics (n = 
41 or 3.6 percent); physics and astronomy (n = 40 or 3.5 
percent), energy (n = 34 or 3.0 percent); and materials 
Science (n = 27 or 2.4 percent).  

Smart cities are a synergy between computer science, 
engineering, social sciences, and environmental science. 
Computer science-based decision-making for social and 
environmental science purposes. This is partly why the 
subject area of environmental sciences, computer science, 
social sciences, and engineering dominates smart cities 
publications in Indonesia. 

D. Publication Sources for Smart Cities Documents by 

Year 

71 publication sources have published smart cities 

publication in Indonesia. The top number of articles per year 

based on sources in the smart cities research was “IOP 

Conference Series Earth and Environmental Science”, SJR 

0.18 (n = 160) as shown in Table 1. Followed by “IOP 

Journal of Physics Conference Series”, SJR 0.23 (n = 22), 

“IOP Conference Series Materials Science and 

Engineering”, SJR 0.2 (n = 20); “ACM International 

Conference Proceeding Series”, SJR 0.2 (n = 13); and 

“Procedia Computer Science”, SJR 0.34 (n = 9). 

TABLE I.  NUMBER SOURCES OF THE SMART CITIES PUBLICATION 

 

The SCImago Journal Rating (SJR) ranks journals 

according to their average prestige per article, and the 

subject area, quality, and reputation of journals by the value 

of a citation. The most productive journals that publish 

smart cities research have medium SJR indicators, 0.18 – 

0.34 [30]. 
 

E. The Smart Cities Sector's Annual Publications 

The number of annual international publications on 

smart cities studies in Indonesia tends to show an increasing 

trend. With 222 publications, Figure 4 shows the highest 

peak of publishing in 2019. Since 2013 it has been noted 

that researchers have been researching smart cities. The 

smart cities study will have 106 documents in 2020, 

compared to 99 in 2018, 63 in 2017, and 16 in 2016. 
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Fig. 4. The Smart Cities Sector's Annual Publications 

F. Smart Cities Publications Documents Cited 

The study “Smart city dashboard for integrating 

various data of sensor networks” by Suakanto, S., 

Supangkat, S.H., Suhardi, Saragih, R. was the highest 

documents based on the smart cities cited. Suhono Harso 

Supangkat from Institut Teknologi Bandung, Bandung. 

Supangkat is one of the top individual researchers in 

smart cities research in Indonesia with 25 documents. 

TABLE II.  DOCUMENT CITED OF SMART CITIES PUBLICATION 

 

 

G. Publication Theme Map 

The publication theme map is a review that seeks to 

identify smart cities research in Indonesia based on keyword 

linkages between publications. The VOSViewer software 

was used to evaluate and visualize the construction of the 

keyword scheme of smart cities in Indonesia for the smart 

cities of the research theme map. For the minimum number 

of keyword-related articles, seven repetitions were required. 

As a consequence, 4,013 keywords out of 92 met the 

criteria. 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Fig. 5. Map of Publication Themes 

 

Figure 5 represents six research theme groups for 

academic publications of smart cities in Indonesia, which 

have been simplified and abbreviated as GLIIME 

publication themes, based on publication keywords.  

1. Government clusters (light blue). This cluster contains 

government themes. This cluster was linked to the 

keywords of e-government, government data processing, 

local government, Indonesia, and public services. 

2. Living clusters (yellow). Quality of life, urban areas, 

land use, housing, and ecosystem. This cluster was 

linked to the majority of these living keywords. 

3. Information management clusters (blue). This cluster 

contains information management themes. This cluster is 

connected by keywords of information management, 

information services, social media, social networking, 

learning system, big data, data mining, and technology 

acceptance models.  

4. Intelligent system clusters (red). We can find keywords 

of intelligent system, intelligent computing, IoT, 

automation, monitoring, efficiency, and security 

systems. Several of these keywords are concerned with 

intelligent system topics. 

5. Mobility clusters (purple). The keyword of mobile 

applications, mobile-based applications, mobile 

computing, information uses, and telecommunication 

services dominated this cluster. Many of these terms are 

associated with mobility themes. 

6. Environment clusters (green). This cluster contains the 

keyword of smart environment, urban environment, 

waste management, sustainable development, 

architecture, population statistics, and regional planning. 

Many of these keywords have something to do with the 

environment in some way. 
 

H. Authorship Network 

Smart cities publication in Indonesia has been researched 

by several research groups. The authorship network map 

was created using the VOSViewer software, which is based 

on the smart cities researcher system. Three papers were one 

of the criteria for a minimum standard collection of research 

publications per researcher. As a result, only 82 scholars out 

of 1,363 were found to meet the criteria. There were three 
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community collaboration networks between researchers in 

smart cities publications in Indonesia, as shown in Figure 6.  

 
Fig. 6. Authorship Network Map 

 

Darmawan, A.K., Santosa, I., Setjadi, E., and Siahaan, 

D. were included in the red cluster of smart cities release. 

They're the same affiliation. The blue cluster containing 

Walid, M, and Hidayanto, A.N. They are the same project in 

ICICoS 2020 - Proceeding: 4th International Conference on 

Informatics and Computational Sciences. Susanto, T.D., 

Hoiriyah, Umam B. A., and Siahaan, D.O are part of the 

green cluster. They’re dominant from the Universitas Islam 

Madura.  

IV. CONCLUSION 

The number of international publications on smart cities 

in Indonesia, as well as maps and visual trends, has been 

growing on an annual basis, according to the findings. With 

77 papers published in the smart cities publication, 

Universitas Indonesia, Jakarta was the most involved 

research institution. Suhono Harso Supangkat from Institut 

Teknologi Bandung, specific academic researchers from the 

Bandung had the most publications in the smart cities 

publication, with 25 articles. Computer Science was the 

most intensively studied field in the smart cities publication, 

with 249 documents (22.0 percent). “IOP Conference Series 

Earth and Environmental Science” was the most published 

source on smart cities with 160 documents and 0.18 SJR 

rank. The year 2019 shows the most academic publications 

in the smart cities publication in Indonesia, with 222 papers 

published worldwide. Suakanto et al. publications earned 

the most citations in 2013, "Smart city dashboard for 

integrating various data of sensor networks" cited by 38 

papers. The publishing of smart cities is related to seven 

researcher collaboration groups. 

The convergence axis is classified in this research, which 

includes publication in smart cities, to categorize the body 

of knowledge produced over seven years of academic 

publication in terms of knowledge contributions: 

Government, Living, Information management, Intelligent 

system, Mobility, and Environment, abbreviated as GLIIME 

publication themes. As a practical result of identifying key 

themes in the smart cities field, practical studies are required 

to clarify fundamental backgrounds and subjects, as well as 

study gaps, there is a clearer understanding of the need for 

them. All of this will assist to new research into the 

disciplines' lack of advanced expertise and analysis. The 

potential of smart cities to contribute to government policy, 

smart city researchers, industrial 4.0, entrepreneurship, and 

technology are frequently studied themes. 

One of the limitations of this study is that it only uses 
Scopus data. It is suggested that future research should 
consider the synergies of research databases such as the ISI 
Web of Knowledge, Google Scholar, EBSCO, and SCIELO. 
Also, the bibliometric method allows the researcher not to 
read every paper in detail. 
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