
Human Interaction and Emerging Technologies (IHIET 2022), Vol. 68, 2022, 535–543

https://doi.org/10.54941/ahfe1002774

Comparative Analysis of Public
Transportation Development in
Developing and Developed Countries
Irham Maulida and Achmad Nurmandi

Master of Government Affairs and Administration, Universitas Muhammadiyah
Yogyakarta, Indonesia

ABSTRACT

This study to analyze the development of Public Transportation in the application of
smart cities in the United States, China, Italy, and Brazil. The result of public tran-
sportation services dramatically contributes to increase mobility, and safety, as well
as having a positive impact in urban areas. This research method uses a qualitative
approach to bibliometric analysis. The data source is taken from the Scopus and arti-
cles searched for the last ten years (2012-2021) using keywords smart city and public
transportation. The data found, 293 articles, with the top four countries having the
highest number of articles. United States by 41, China by 32, Italy by 23, and Brazil
by 20. The data analysis technique in this study used the Nvivo12plus and Vosviwer.
The study results there are three concept findings in the development of public tran-
sportation; mobility, policy, and connectivity. The four countries have different focuses
on implementing public transportation. United States focuses on mobility, policy, and
connectivity with indicators such as urban mobility, intelligent transportation mana-
gement, and governance. China focuses on mobility and connectivity, smart urban
mobility, criteria, infrastructure, economy, and the environment, China is not the policy
concept. Italy and Brazil also focus on the idea of mobility and policy with indicators
that focus on the progress of urban mobility analysis and efforts to improve the conve-
nience of public transportation to increase demand. The concept of connectivity has
not been a concern for Italy and Brazil. Within these four countries, the United Sta-
tes dominates the development of public transportation, because it has fulfilled the
three concepts of public transportation, namely mobility, policy, and connectivity. It is
hoped that from the analysis of the development of this research, the four countries
can further improve technological advances based on the Intelligent Transport System
(ITS) to make public transportation smarter.
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INTRODUCTION

Smart Cities have emerged as a strategy to solve problems faced by cities
today, such as traffic, resource management, waste, pollution, etc. The smart
city concept is fundamentally associated with sustainable development and
living conditions in modern cities (Rybka-Iwańska & López, 2019). To ach-
ieve strategic goals, smart cities have characteristics such as information and
communication technology readiness, accessibility and standards of public
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transport, connections with other cities and states, access to health care,
high-quality education, and freedom (Semanjski et al., 2017). Studying public
transportation as part of the Intelligent Transport System (ITS), part of the
smart city concept, will compare the effectiveness of implementing smart
cities on public transportation (Farsi & Achuthan, 2018). Intelligent Tran-
sportation Systems (ITS) aims to integrate sensing, control, analysis, and
communication technologies into travel and transportation infrastructure to
improve mobility, convenience, safety, and efficiency (Hahn et al., 2021).The
Intelligent Transport System (ITS) is the application of advanced technology
in electronics, computers, and telecommunications combined with strategic
management principles to improve the overall function of public transpor-
tation (Hahn et al., 2021). The role of ITS in holistic urban planning and
tracking services throughout the city can improve public transportation while
reducing traffic congestion, maintaining citizen safety, enabling sustainable
economic growth, and improving the quality of citizens’ lives (Kazmi et al.,
2019). ITS advanced technology as the key to a smart city has also delive-
red an impetus to improve travel experiences and safety and a consistent
desire to travel faster and more comfortably (Zhao & Jia, 2021). As cities
grow, urban mobility is one measure of smart city initiatives, and mobi-
lity aims to support the use of public transport and reduce the number of
private cars (Zimmermann et al., 2020).Public transportation with the ITS
system can extract useful mobility information from big data, which is very
important to improve the decision/policy-making process in public transit in
smart cities (Fabbiani et al., 2017). The success of public transportation also
influences policymakers who want to increase sustainable mobility in smart
cities (Carreras et al., 2012). ITS plays an essential role in optimizing public
transportation and big data in the development of smart city transportation
(M Gohar et al., 2018). However, the implementation of the ITS system on
public transit is still very little used by the government in several countries,
both developed and developing countries (Farooq et al., 2019). Therefore,
it is essential to pay attention to the ITS aspect in implementing policies on
public transportation to increase urban mobility and improve connectivity
aspects in developed (the United States and Italy) and developing countries
(China and Brazil).

RESULTS AND DISCUSSION

Smart Public Transportation Publication Trend Analysis

The existence of public transportation occurs in several developed and deve-
loping countries. It can be seen in the development of public transport from
the discovery of publication data obtained through Scopus that public tran-
sportation has become the focus of researchers from various worlds. In ten
years, there were 293 publications related to public transit 2012 to 2021. The
year with the lowest number of publications was 2012, with one publication
or 0%. And the highest year of publication was 2019, with 53 publications
reaching 18%. However, in 2021 it decreased by 4% with 41 journals. There-
fore, it can be seen from the trend in the number of research related to public
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Figure 1: Graph of public transportation trends 2012-2021. Source 1: Author data
processing (2022).

Table 1. Top 10 publications by country.

Country Documents

United States 41
China 32
Italy 23
Brazil 20
India 16
Spain 14
Uruguay 13
Canada 10
France 10
Germany 10

Source: Author data processing (2022)

transportation that the attention of scholars on public transport is increasing
from year to year as the field of study develops.

The development of the trend toward smart public transportation has
begun to be considered necessary by several countries. From 2012 to 2021,
the State sources that published the most on public transit in Scopus were; the
United States with 41 documents, China with 32 papers, Italy with 23 papers,
Brazil with 20 articles, India with 16 papers, Spain with 14 papers, Uruguay
with 13 documents, Canada with ten documents, France with ten papers,
and Germany with ten papers. The top four countries dominate publications
related to public transportation.

In general, research publications focus on different topics in the discussion
of public transportation. This difference is motivated by a different scientific
focus according to the needs of academics. The development of smart cities in
public transportation that is most relevant to the study of government science
is mobility in the red cluster, policy in the green cluster, and connectivity in
the blue cluster.

The concept of mobility in the study of public transportation is conside-
red very important because smart mobility aims to provide infrastructure for
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Figure 2: Visualization of the network map for smart public transportation develo-
pment. Source 2: Author data processing (2022).

Figure 3: Visualization of united states trends. Source 3: Author data processing (2022).

ITS and a sustainable transportation system (sustainability of transportation)
(Hariani et al., 2017). To facilitate the use of smart public transportation. As
for the indicators of smart mobility, according to Boyd Cohen (Hariani et al.,
2017), first, responsiveness is a mobility system that can meet the needs, desi-
res, and expectations of the actual movement of its users. Second, Innovative,
namely a mobility system that allows the movement of people and goods
effectively and efficiently. Third, Competitive, namely a mobility system that
provides many travel options. Providing appropriate, effective, and intelligent
public transportation services for service quality can result in social welfare
(Yu et al., 2018). The next concept is policy. In public transportation, the
policy is the basis of public transportation in the urban realm to improve the
standardization of urban mobility public transit in a country. (Budi et al.,
2019). For the concept of connectivity, intelligent traffic planning, public
transport efficiency, and increasing connectivity of all road users in the city
are the characteristics of smart city mobility. An efficient public transpor-
tation system plays an important role (Thiranjaya et al., 2018). Unlimited
connectivity for applications and services is ensured by implementing a con-
nectivity system through various access technologies that rely on different
dynamic context-based mechanisms (Luchian et al., 2017).

Analysis of Developed Country Publication Trends

The United States and Italy have developed countries that dominate the publi-
cation of public transportation in Scopus. However, these two countries have
different focus trends related to public transit. It can be seen from the trend
visualization network that the two countries have very significant differences.
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Figure 4: Visualization of italian trends. Source 4: Author data processing (2022).

In the United States, mobility has four links; First is urban mobility. Urban
mobility in public transportation is part of the implementation of smart cities
so that rapid urban development is supported by adequate information and
technology (Ota et al., 2017). Second, access and route, a mobility system
that provides many travel options for the quality of delivering appropriate,
effective, and smart public transportation services that can result in social
welfare in urban areas (Yu et al., 2018). Third, the economy, in the develo-
pment of public transportation mobility, also plays a role in cooperation with
private transportation parties to improve service quality.In the United States
policy concept that focuses on the community, in determining the points of
government policies, input from various parties is needed to provide policy
results in public transportation services to improve conditions and public
transport services (Staletić et al., 2020). Smart transportation management,
how is the policy in managing management affairs in public transportation
efficiently. And the government must also think about the demand for public
transit so that it continues to grow and reduce the number of private cars
(Zimmermann et al., 2020). In contrast, the concept of connectivity focuses
on governance to provide the best service in public transportation. In terms of
monitoring access and routes, the internet must be standardized by ITS so that
the system used can be used effectively and efficiently (Hariani et al., 2017).
Then build relationships to target urban mobility services and enhance envi-
ronmental perception (Santa et al., 2020). In general, the United States has
implemented public transportation using concepts that have been formula-
ted, and the technology used is already based on ITS.The following developed
country is Italy in the concept of mobility. Italy focuses on the mobility pat-
tern, and public transportation requires a strategic way to run according to
expectations and to the needs of each country (Kaledi & Herwangi, 2019).
It also focuses on mobility analysis to analyze the development of mobility
in urban public transportation and improve mobility services. Improving the
quality of services in urban areas has become the focus of many countries
in improving the quality of resources from various aspects, including public
transportation (Trippner-Hrabi & Podgórniak-Krzykacz, 2018). The Italian
policy concept only focuses on policymakers to enhance the quality of service.
Meanwhile, the idea of connectivity and technology based on the Intelligent
Transport System (ITS) has not become Italy’s concern.

Analysis of Developing Country Publication Trends

This section will explain the development of public transportation studies in
developing countries, namely China and Brazil, with 52 documents. Then the
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Figure 5: Visualization of china’s trends. Source 5: Author data processing (2022).

Figure 6: Visualization of Brazil Trends. Source 6: Author data processing (2022).

researcher will describe the development of public transportation in develo-
ping countries using the VOSviewer, which can show the development of the
themes discussed. Figures 5 and 6 show the growth of public transportation
in developing countries from the results of Scopus 2012 to 2021.

In China, the concept of mobility focuses on innovative urban mobility,
influence, and criteria. This illustrates that mobility in public transporta-
tion in China has begun to develop in urban activities with many standards
for public transit. The development of public transit has also influenced
many parties to contribute to the development of public transportation
(Trippner-Hrabi & Podgórniak-Krzykacz, 2018). The concept of connecti-
vity focuses on infrastructure, economy, environment, novelty, and urban
planning. Presenting infrastructure that relies on Intelligent Transport System
(ITS)-based technology in public transportation networks shows the feasi-
bility of connectivity options (Su et al., 2016). Connectivity by developing
a series of sensors to target urban economic improvement enhanced envi-
ronmental perception efficiently, and city operation speed for vehicles with
communication capabilities using ITS-based technology to collect data (Santa
et al., 2020). Because basically, the goal of Intelligent Transportation Systems
(ITS) is to integrate sensor, control, analysis, and communication technolo-
gies into travel and public transportation infrastructure to improve mobility,
convenience, security, and efficiency (Hahn et al., 2021). China, which focu-
ses on the concept of connectivity, Brazil does not yet have a focus on this
concept. However, Brazil tends to concentrate on policy concepts related
to smart transportation management, passenger demand, and cooperation.
This is related to more effective and efficient management arrangements,
improving services so that user demand increases, and building coopera-
tion between the government and various parties in formulating policies to
improve the quality of public transportation services. Meanwhile, the mobi-
lity concept focuses on smart urban mobility, available urban transportation,
and decision support. China is very focused on urban systems that are smart
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in making policies or decisions. However, China has not implemented Intelli-
gent Transportation System (ITS)-based technology in public transportation
activities.

CONCLUSION

The analysis of the scope of public transportation between developed and
developing countries represented by four countries (United States, Italy,
China, and Brazil) from 2012 to 2021 is considered to be entirely developed
with 293 documents published on Scopus. This study found that the country
that best met all the criteria for the concept determined; mobility, policy, and
connectivity is the United States, with the highest publication of 41 docu-
ments. This research hopes that the use of public transportation in developed
and developing countries is increasing. And the use of technology-based in
the use of the Intelligent Transport System (ITS) in public transportation as
a form of smart city that aims to integrate sensing, control, analysis, and
communication technology into travel and transportation infrastructure to
improve mobility, convenience, security, and efficiency.
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