
978-1-6654-1697-9/21/$31.00 ©2021 IEEE 

Mapping of Smart Economy Research Themes:      
A Nine-Year Review 

 

Agung Purnomo  
Entrepreneurship Department, BINUS 

Business School Undergraduate Program 
Bina Nusantara University  

Jakarta, Indonesia 11480 
agung.purnomo@binus.ac.id 

Evaristus Didik Madyatmadja 
Information Systems Department, 

School of Information Systems 
Bina Nusantara University 

Jakarta, Indonesia 11480 
emadyatmadja@binus.edu

Albert Verasius Dian Sano 
Computer Science Department, School 

of Computer Science 
Bina Nusantara University 

Jakarta, Indonesia 11480 
avds@binus.ac.id 

Corinthias P.M. Sianipar 
Department of Global Ecology, 

Graduate School of Global 

Environmental Studies 
Kyoto University 

Kyoto, Japan 606-8502 
sianipar.corinthias.8r@kyoto-u.ac.jp

Hendro Nindito 
Information Systems Department, 

School of Information Systems 

Bina Nusantara University 

Jakarta, Indonesia 11480 
hendro.nindito@binus.ac.id 

 

Abstract— Research on the smart economy as a part of a 
smart city continues to develop but is limited to one country 
and/or one field. From a bibliometric review, this study aims to 
visually study mapping and research trends in the field of the 
smart economy on an international scale. 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 125 scientific documents published from 2011 to 2020. 
According to the research, the Peter the Great St. Petersburg 
Polytechnic University, Russia, and Mboup, G. had the most 
active individual scientists and in smart economy research. 
Computer science and Advances in 21st Century Human 
Settlements were the most studied and disseminated outlet of 
smart economy research. There was one category map of 
collaborative researchers from around the world. Based on the 
identification of a collection of knowledge generated from nine 
years of publication, this research proposes a grouping of smart 
economy research themes: Economy, Application of smart 
cities, Smart technology, Smart cities character, Economy of 
urban, Education and Smart environment, abbreviated as 
EASSEES research themes. 

Keywords— bibliometric, research themes, research mapping, 
smart economy, smart city. 

I. INTRODUCTION  

Artificial intelligence in the smart city era getting and 
becoming more integrated into our lives as information 
technology advances. And also, the services sector is the 
most important [1]. The Internet of Things is providing 
creative destruction to a variety of industries, fundamentally 
altering how items are interacted with, handled, and 
managed. Various training programs have been launched to 
enable experts and engineers to interact with and benefit 
from these modern instructional technologies. One of these 
new ways is the utilization of the Internet of Things [2]. 
Industrialization and Globalization 4.0 is one of the world's 
largest most recent development trends, and modern 
technology is a component of it. Simultaneously, as days 
pass, the intricacy of development grows. Not only are the 
benefits of progress evident, but so are the drawbacks and 
bad consequences of growth. Local authorities must have 
strategies in mind to address problems in the economic, 
environmental, and labor spheres that have arisen as a result 
of development [3]. The proposed system has grown into a 
smart development community, thanks to the help of ICTs 

and their implementations, where creative interactions 
among citizens and government produce inter impacts: 
urban areas serve as living laboratories for innovation and 
inclusiveness [4]. Smart city as a part of the smart city is a 
popular idea that emphasizes economic planning from all 
angles [5]. 

The smart economy as part of the smart city concept in 
recent times has evolved to drive municipal growth. It 
integrates internet platforms with business growth, not only 
to control the flow of money and communications but also 
to produce and distribute things [6]. Smart cities are 
societies that leverage digital technology infrastructure to 
better the lives of individuals or groups while also 
enhancing the efficiency and performance of local 
businesses [7]. To this purpose, data regarding properties, 
occupants, technologies, and assets are analyzed in real 
times to efficiently regulate affect change. The phrase 
"smart city" is most commonly defined as concepts and 
devices that match the three following criteria: I Urban areas 
and organizations are the intended audiences; (ii) the 
region's way of life and work is improved; and (iii) 
information communication technology (ICT) is used [8]. 
The smart city is a concept for the creation of a smart 
economy based on digitizing in all aspects of life to meet the 
challenges of today's globalized dynamics [9]. 

A new viewpoint on urban growth is emerging, with 
more Western nations and some developing nations making 
cooperative initiatives to transform their towns into smart 
economies [10]. Customers, federal agencies in charge of 
network infrastructure, building specialists, advertisers, and 
funders of this project are all looking for smart cities and 
smart economy development [11]. Smart cities are 
increasingly being used as a sustainable smart economy 
framework for collecting and delivering infrastructure 
building, particularly in industrialized and developing 
economies [12]. Smart cities are a new world structure that 
incorporates a variety of communication and information 
technology (ICTs) to bring solutions to urban difficulties 
while also improving inhabitants' quality of living [13],[14]. 
The smart economic system aims to help us transcend the 
world's largest restricted resources and energy [15]. The 
popularity of electronic cities supporting the smart economy 
is fast-growing, and according to market data. ICT provides 
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an effective architecture that acts as a foundation for all 
main issues linked to smart cities, including smart economy, 
sustainable cities, smart transportation, smart health, 
building automation, and smart water [16]. 

Research related to the smart economy in smart cities, 
engineering, and management has been carried out and 
developed at the international level over the last few years. 
However, previous studies on the topic of the smart 
economy were typically restricted to a single nation in 
particular [17] and one field [18]. There hasn't been much 
reported on the smart economy, despite providing a large 
image map visualized on a global scale year after year using 
data from many published studies. There has been no 
publication that directly discusses the strong positive 
relationship between 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 
the quantitative methods and the research domain [19]. This 
study proposes research questions, what is the mapping and 
trend of smart economy research using visual bibliometric 
analysis? From a bibliometric review, this study aims to 
visually study mapping and research trends in the field of 
the smart economy on an international scale. 

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 research has used bibliometric analysis in a 

comprehensive literature database. This survey has 

identified relevant keywords related to a smart economy 

study to search for and identify related articles in the global 

Scopus database. 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 economy" 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. Data mining uses the following search query 

option ("smart economy" OR "smart economies") AND  

PUBYEAR  <  2021 as of March 2021. In this step, we have 

found 125 publications in the last 9 years from 2011 to 

2020. In the study At this point, the Scopus result metadata 

has been extracted in the CSV dataset format [20]. 

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 [21], [22]. 

In the next stage, the researcher analyzed the collected 
documents using the VOSviewer ver. 1.6.16 for co-
occurrence and co-authorship analysis. This study has 
applied co-authorship analysis with the author's analysis unit 
and the full computation systematic technique using 
VOSViewer to obtain a research network of international 
collaborative researchers. This study performs an in-depth 
co-occurrence analysis with keyword relationship analysis as 
well as a fully systematic computation method using 
VOSViewer to generate a network of keyword maps for 
research themes [23], [24]. 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 section describes the growing results of data based 
on the most common organizational affiliation, nations, 
individual studies, the largest frequency of subject areas, 
yearly source documents, annual documents, and cited 
papers, research theme map, and networks of authorship in 
the field of the smart economy. 

A. Most Productive Nation's Smart Economy Research 

52 countries are identified to have researched smart 
economy. Russian federation was the leading research nation 
in smart economy publications (n = 16) and India was next 
(n= 11). Indonesia (n = 9), United States (n = 9), China (n = 
7), Poland (n = 7), Czech Republic (n = 5), Greece (n = 5), 
Italy (n = 5), Malaysia (n = 4) Romania (n = 4), and United 
Kingdom (n = 4) were the next countries to join.  

 

Fig. 1. Most Productive Nation's Smart Economy Research 

Smart economy publication's most common nations were 
dominated by developed countries with a high human 
development index and a very supportive research ecosystem 
compared to developing countries like United States, 
Malaysia, Italia, United Kingdom, and Poland [25]. 
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B. Most Productive Organizational Affiliations in Smart 

Economy Research 

 

Fig. 2. Most Productive Organizational Affiliations in Smart Economy 
Research 

204 affiliated organizations have researched the smart 
economy. The higher organization that researches smart 
economy publications was the Peter the Great St. Petersburg 
Polytechnic University, Russia (n = 4). Then followed by the 
School of Planning and Architecture, New Delhi, India (n = 
4), Global Observatory Linking Research to Action (GORA), 
United States (n = 3), and Panepistimion Patron, Greece (n = 
3). Smart Economy research, in general, is carried outspread 
out by several countries and is not dominated by certain 
countries. 

C. Smart Economy Publications Most Individual 

Researcher 

There was 312 individual researcher that has researched 
smart economy. Mboup, G., from GORA Corp, United 
States was the researcher with the most writings in the field 
of the smart economy (n = 5). Pursued by Glukhov, V.V., 
from  Petersburg Polytechnic University Saint Petersburg, 
Russia (n = 3); and Vinod Kumar, T.M. from India (n = 3). 

 

 

Fig. 3. Most individual Smart Economy Publication Researcher 

It can be seen that the most productive individual 
researcher in the smart economy study mostly comes from a 
top country on smart economy research, the United States, 
Russia, and India. Mboup, G., is best known for his writing 
on Smart Economy. Mboup, G., has a citation of 182 and 21 
publications [26]. 

 

D. The Subject Area Frequency of Smart Economy 

Research 

Smart economy research has been researched in a variety 
of subject areas. Computer science (n = 52 or 21.2 percent) is 
the subject area with the most global researchs in smart 
economy studies. This was followed by social science (n = 

45 or 18.4 percent), engineering (n = 41 or 16.7 percent), 
business, management and accounting (n = 20 or 8.2 
percent), environmental science (n = 15 or 6.1 percent), 
decision sciences (n = 12 or 4.9 percent), earth and planetary 
sciences (n = 12 or 4.9 percent), economics, econometrics 
and finance (n = 11 or 4.5 percent), energy (n = 10 or 4.1 
percent), and mathematics (n = 9 or 3.7 percent).  

 

 

Fig. 4. The Subject Area Frequency of Smart Economy Research 

The smart economy concept is a synergy between 
computer science, social science, engineering, and business. 
This is partly why the subject area of computer science, 
social science, engineering, and business dominates smart 
economy research. 

E. Smart Economy Documents each year 

 

Fig. 5. Smart Economy Documents each Year 

The number of annual international publications on smart 
economy studies tends to show an increasing trend. With 35 
publications, Figure 5 shows the highest peak of publishing 
in 2020. Since 2011, researchers have been researching 
Smart Economy. There are 31 documents in 2019, 17 
documents in 2018, 15 documents in 2017, 12 documents in 
2016, 5 documents in 2015, and 5 documents in 2014. 

F. Document Cited of Smart Economy 

TABLE I.  TOP CITATION OF SMART ECONOMY PUBLICATION 

No Document 
Title 

Author year Source Cited 
by 

1. “A literature 
review on 

Smart Cities: 
Paradigms, 

opportunities, 
and open 

Arroub, A., 
Zahi, B., 
Sabir, E., 

Sadik, M. . 

2016 Proceedings - 
2016 
International 
Conference 
on Wireless 
Networks and 
Mobile 

43 
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problems” Communicati
ons, 
WINCOM 
2016: Green 
Communicati
ons and 
Networking  

2. “Enhancing 
integrated 

indoor/outdoor 
mobility in a 

smart campus” 

Torres-
Sospedra, 

J., 
Avariento, 
J., Rambla, 
D., Gould, 
M., Huerta, 

J. 

2015 International 
Journal of 

Geographical 
Information 

Science  

36 

3. “Improving 
the teaching 

quality with a 
smart-

education 
system” 

Glukhov, 
V.V., 

Vasetskaya
, N.O. 

2017 Proceedings 
of 2017 IEEE 

6th Forum 
Strategic 

Partnership of 
Universities 

and 
Enterprises of 

Hi-Tech 
Branches 
(Science. 
Education 

Innovations), 
SPUE 2017  

29 

4. “The power of 
human-
Machine 

collaboration: 
Artificial 

intelligence 
business 

automation, 
and the smart 

economy” 

Bolton, C., 
Machov4, 

V., 
Kovacova, 

M., 
Valaskova, 

K. 

2018 Economics, 
Management, 
and Financial 

markets  

28 

5. “Towards 
sustainable 
smart cities: 
An empirical 
comparative 
assessment 

and 
development 

pattern 
optimization 

in China”  

Li, X., 
Fong, 

P.S.W., 
Dai, S., Li, 

Y. 

2019 Journal of 
Cleaner 

Production  

23 

 

The following are the top five most cited documents in 
the smart economy sector. The study “A literature review on 
Smart Cities: Paradigms, opportunities, and open problems” 
by Arroub, A., Zahi, B., Sabir, E., Sadik, M. published in 
“Proceedings - 2016 International Conference on Wireless 
Networks and Mobile Communications, WINCOM 2016: 
Green Communications and Networking 7777211, pp. 180-
186” in 2016, was the most frequently cited, with 43 
documents citing it.  

 

G. Document by Source 

61 publication sources have published smart economy 
research. The following are the top five documents by source 
in the smart economy sector. The journal of “Advances in 21st 

Century Human Settlements” Q3 and SJR 0.21 with 9 

documents was the most frequent source in the field of smart 
economy research. The proceeding of “IOP Conference Series 

Earth and Environmental Science” SJR 0,18 with 6 documents, 
The journal of “Lecture Notes in Computer Science Including 
Subseries Lecture Notes in Artificial Intelligence and Lecture Notes 

in Bioinformatics” Q3 and SJR 0.25 with 5 documents, the 
proceeding of “IOP Conference Series Materials Science and 

Engineering” SJR 0 with 4 documents, and the journal of 
“Construction Economics Building” Q2 and SJR 0.24 with 3 
documents. 

TABLE II.  TOP PUBLICATION SOURCE OF SMART ECONOMY 

PUBLICATION 

No Scientific Journal Q/SJR Article 

1 Advances in 21st 
Century Human 
Settlements 

Q3/0.21 9 

2 IOP Conference Series 
Earth and 
Environmental 
Science 

-/0.18 6 

3 Lecture Notes in 
Computer Science 
Including Subseries 
Lecture Notes in 
Artificial Intelligence 
and Lecture Notes in 
Bioinformatics 

Q3/0.25 5 

4 IOP Conference Series 
Materials Science and 
Engineering 

-/- 4 

5 Construction 
Economics and 
Building 

Q2/0.4 3 

  

 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 business 
intelligence research have medium SJR indicators, 0.18 - 0.4 
[27]. 

 

H. Research Theme Map 

The research theme map is a review that seeks to identify 
smart economy research based on keyword linkages between 
publications. The VOSViewer program was used to assess 
and visualize the development of the smart economy 
keyword scheme for the research theme map's smart 
economy. For the minimum number of keyword-related 
articles, three repetitions were required. As a result, 902 
keywords out of 56 met the requirements. 

Authorized licensed use limited to: Kyoto University. Downloaded on November 28,2021 at 13:37:11 UTC from IEEE Xplore.  Restrictions apply. 



Figure 6 represents seven research theme groups for 
international academic publication of smart economy, which 
have been simplified and abbreviated as EASSEES research 
themes, based on research keywords. 

1. Economy (red). This cluster contains economy themes. 
Economy, smart economy, commerce, digital economy, 
economy and social effect, industrial economics,  
manufacture, and regional planning. This cluster was 
linked to the majority of these keywords. 

2. Application of smart cities cluster (orange). This cluster 
contains the application of smart cities themes. Smart 
cities, smart living, planning, data analytics, data mining, 
and sustainable development. This cluster was linked to 
the majority of these keywords. 

3. Smart technology (yellow). This cluster contains smart 
technology themes. Smart technology, artificial 
intelligence, information and communication, and smart 
environment. This cluster was linked to the majority of 
these keywords. 

4. Smart city characters (light blue). This cluster contains 
smart city characters. Smart governance, smart living, 
and smart mobility. This cluster was linked to the 
majority of these keywords. 

5. Economy of the urban cluster (dark blue). This cluster 
contains urban economy themes. Urban economy, urban 
development, urban growth, urban planning, and smart 
city. This cluster was linked to the majority of these 
keywords.  

6. Education cluster (green). Education, curricula, student, 
teaching, competition, innovation, economics, and 
knowledge management. This cluster was linked to the 
majority of these keywords. 

Fig. 6. Keyword Network 

 
7. Smart environment cluster (purple). Smart environment, 

quality of life, and intelligent systems. This cluster was 
linked to the majority of these keywords. 

  
 

I. Authorship Network 

Smart economy studies have been researched by several 
research groups. The authorship network map was created 
using constructed using the VOSViewer software and the 
smart economy researcher system. One of the criteria for the 
author's minimum selection of publications was two papers. 
Thus, 23 authors out of 312 authors were identified that 
reached the thresholds. In the smart economy research, there 
was a collaboration trend between one collaborative group 
between authors, as seen in Fig. 7. Network of Author 
Collaboration assembled with the application VOSViewer. 

Red cluster: Ayodeji Emmanuel Oke, Douglas O. 
Aghimien, Opeoluwa I. Akinradewo, Clinton O. Aigbavboa 
from University of Johannesburg, South Africa. We can see 
that there is a collaboration between the authors from the 
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same organization dan country affiliation, University of 
Johannesburg and South Africa. 

 

 

Fig. 7. Authorship Network 

 

IV. CONCLUSION 

 
According to the results, the number of international 

publications on the smart economy, as well as maps and 
visual patterns, has been increasing on an annual basis. 
Russian Federal was the country that contributed the most to 
publications in smart economy research, with 16 articles. 
With 4 papers published in the smart economy publication, 
Peter the Great St. Petersburg Polytechnic University, Russia 
was the most involved research institution. Mboup, G., was 
the researcher with the most writings in the field of smart 
economy publication, with 5 articles. Computer science was 
the most intensively studied field in the smart economy 
publication, with 52 documents (21.2%). The year 2020 saw 
the most academic publications in the smart economy 
research, with 35 papers published worldwide. The study “A 
literature review on Smart Cities: Paradigms, opportunities, 
and open problems” by Arroub, A., Zahi, B., Sabir, E., 
Sadik, M. published in “Proceedings - 2016 International 
Conference on Wireless Networks and Mobile 
Communications: Green Communications and Networking” 
in 2016, was the most frequently cited, with 43 documents 
citing it. The publishing of smart economy is related to one 
researcher collaboration group. 

This research proposes a classification of the 
convergence axis, which includes research in the smart 
economy, to categorize the body of knowledge produced 
over the publication of nine years of academic research in 
terms of knowledge contributions: Economy, Application of 
smart cities, Smart technology, Smart cities character, 
Economy of urban, Education and Smart environment, 
abbreviated as EASSEES research themes. As a practical 
result of identifying key themes in the smart economy 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 in new research into the disciplines' lack of advanced 
expertise and analysis. The potential of a smart economy to 
contribute to business development, entrepreneurship, 
economic growth, and environmental protection are 
frequently studied themes. 
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