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Abstract
This research used a bibliometric method and a Geographic Information System to estimate scientiϐic productivity as well as simulate research outputs 

in countries around the world. From 2717 articles published on Scopus of Internet of Things in the environmental monitoring ϐield during 2011-2025, 
results indicate that total research productivity is an increasing trend, and it increases sharply from 2022 and 2024. Y. Wang author, has the most research 
output as the ϐirst author (10 articles) and total research productivity (33 articles). Y. Zhang has the most cooperation articles (26 articles). A. Morchid 
author has the most publications in 2024, with 5 articles, while publication of 4 articles has Y. Wang, G. Marques, and J. Li authors, and it is distributed in 
2024, 2020, and 2023. Almost all scientiϐic output is published in China, and Y. Wang ϐirst author, has the most research output with 9 articles in China and 
1 article in the United Kingdom. A. Shama, author, has not published in China, but it is published in two countries as India with 3 articles and Australia with 
1 article. Publication of afϐiliations sharp increase in 2022-2025, and the Department of Computer Science and Engineering afϐiliation has the most research 
output with 82 articles in 2011-2025. Most research output of afϐiliations is distributed mainly in China, then is India. In the distribution of countries, China 
has the highest total research productivity, with ϐirst ranking in independent articles, collaborative articles, and total productivity in Internet of Things 
articles on SCOPUS. 
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Introduction
Environmental monitoring is a necessary component of 

environmental science and policy design [1], and it plays a 
critical role in understanding impacts, offering data-driven 
insights that guide sustainable development, resource 
conservation [2,3]. It is an observation of pollutants and 
harmful factors to the environment to understand the state 
of the environment [4,5] or prevent health hazards as well 
as disasters. Traditionally, environmental monitoring relied 
on manual sampling and laboratory analysis, but with real-
time, automated systems are now feasible due to innovations 
like Internet of Things (IoT) sensors, satellite-based remote 
sensing, in which IoT has revolutionized environmental 
monitoring through its ability to deploy interconnected 
sensors [6] and it based sensors to be installed need to be 
connected, maintained and managed to extract the relevant 
information from air quality, water parameters, and soil health 
in real-time [7]. In other words, the Internet of Things (IoT) is 
the communications network of everyday objects containing 

sensors, actuators, and connectivity to external devices [8]. 
The “Internet of Things” (IoT) was ϐirst used in 1999 by 
British technology pioneer Kevin Ashton to describe a system 
in which objects in the physical world could be connected to 
the Internet by sensors [9]. Internet of Things (IoT) refers to 
a concept in which machines and other physical objects are 
connected to the Internet [10]. IoT allows them to exchange 
data, communicate with each other, and gather information 
from external sources [11], including data gathering, event 
transfer, network connectivity, decision making, responding 
to feedback, and interoperability [12]. It has the potential to 
improve many aspects of life, including security, transportation, 
and health care [13]. IoT is considered the internet of the 
future, with the potential to communicate billions of smart 
devices without human intervention [14]. 

Bibliometrics was presented for the ϐirst study in 1917 by 
F. J. Cole & Nellie B. Eates about simply counting ways with the 
number of titles [15-17]. It has already been widely applied 
in scientiϐic production and research trend studies in many 
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disciplines of science and engineering [18-21]. In 1969, Vassily 
V. Nalimove and Z.M. Mulchenko coined the Russian equivalent 
of the term as “Scientometric”, which has grown in popularity 
and is used to describe the study of science: growth, structure, 
interrelationships, and productivity [16,17]. Bibliometric is 
a set of tools for analyzing publication data [22,23] and it is 
regarded as cannot be absent in investigation of information 
science ϐield because of its strength in quantitative [18,22] 
and qualitative analysis [22,24] to improve efϐiciency rates 
of information handling process [15,22] and increase 
understanding of the information science research [16,22]. 
Using bibliometrics is a tool in scientiϐic research to estimate 
the scientiϐic productivity of many categories as author, 
country, afϐiliation, journal title, keywords, etc. It describes 
the quantity of research and focuses on research output by 
a particular organization, which scientiϐic output depends 
on the amount and type of information, which is selected for 
different purposes [22]. Therefore, in this research conducts 
calculation and estimation of scientiϐic productivity to 1) 
describe and analyze scientiϐic output of total research 
productivity, author, country to identify trend of Internet of 
Things articles in environmental monitoring ϐield; 2) analyze 
scientiϐic output of ϐirst author as well as their afϐiliation by year 
and country to ϐind out distribution of research publication in 
different countries and years; 3) simulate spatial distribution 
of indipendent articles and cooperation articles to overview 
scientiϐic publication on the world.

Research methodology
The whole data source is extracted from the SCOPUS 

database from 2011 to May 2025 with the term “Internet of 
Things in Environmental Monitoring,” including 2717 articles. 
It is used to locate publications containing these words in 
parts of titles, abstracts, contents, and keywords. Then, these 
2717 articles are recorded and calculated with different 
types, including total scientiϐic productivity, author, country, 
afϐiliation, and ϐirst author category. 

With the bibliometric method, before calculating total 
research productivity needs to implement some steps as 
grouping all the articles originating from Hong Kong, China, 
and Taiwan are China, the United Kingdom as UK, the United 
States as USA, the Russian Federation as Russia, South Korea 
as Korea, and the United Arab Emirates as UAE.

Collaborative categories are determined when independent 
categories are assigned. Independent categories include one 
or many common authors who are designated as researchers. 
Collaborative categories include many different authors from 
one or multiple countries. A Geographic Information System is 
used to display the spatial distribution of research productivity 
of countries.

Research results and discussion
From 2717 articles on the Internet of Things in the 

environmental monitoring ϐield are downloaded on the Scopus 
website. The whole database, after downloading, is calculated 
and analyzed for research outputs in 2011-2025. The results 
are presented as follows:

Research productivity in 2011-2025

Research productivity in 2011-2025 is the total research 
output of authors who are published on the SCOPUS system. It 
includes 2717 articles with the least output in 2012 (1 article), 
next is 2011 with 3 articles, and this publication has trended 
slightly increasing. Following by 14 articles in 2013; 25 articles 
in 2014; 28 articles in 2015; 44 articles in 2016; 100 articles in 
2017; 106 articles in 2018; 188 articles in 2019; 222 articles 
in 2020; 278 articles in 2021; 409 articles in 2022; 427 
articles in 2023; 614 articles in 2024; and 257 articles in 2025, 
which is estimated on May, 2025. This stage is regarded as a 
sharp increasing trend. Especially, strong research publication 
growth is in 2022 (409 articles) and 2024, with 614 articles. 
When comparing research publications of the last ten years 
(2014), publication output in 2024 increases 24.5 times, 
and as Figure 1 shows clearly, it is an increasing research 
publication trend during 15 years and rises sharply in 2024.

Scientific productivity of the author

An article includes an author or many co-authors in a 
scientiϐic publication, in which the head of authors on the 
article is called the 1st author, and the remaining authors are 
cooperation author. Table 1 shows 20 authors who have the 
most scientiϐic publications on the Internet of Things (IoT) 
from the environmental monitoring ϐield from 2011 to 2025. It 
indicates that all the authors (20 authors) are Chinese, where 
Y. Wang has the most research publications with 33 articles (1st 
ranking), concluding 10 articles are the 1st author (30.3%) and 
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Figure 1: Annual research publication in the Internet of Things article.
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23 articles are co-author, accounting for 69.7%. The 2nd ranking 
is Y. Zhang, author with 28 articles, including 2 articles as the 
ϐirst author (7.1%) and 26 articles as cooperation co-author 
(92.9%). Following Y. Li is in 3rd ranking with 26 articles, of 
which 7 articles are by the ϐirst author (30.8%). Z. Wang has 
25 articles in total research productivity (4th ranking) with 6 
articles of the ϐirst author (24%) and 19 articles of cooperation 
author (76); Z. Zhang and H. Wang author have 23 articles (5th 
ranking) with 3 articles of ϐirst author (13%) and 20 articles 
of cooperative author (87%) at all; X. Wang, and J. Wang have 
22 articles of total productivity, 6th ranking with different 
independent and cooperative articles. The 7th ranking is L. 
Liu and J. Li, authors with 21 articles, have 5-6 articles (23.8-
28.6%) as ϐirst author and 15-16 articles as a cooperative 
author (71.4-76.2%). The 8th ranking is J. Zhang, Y. Liu, and X. 

Li, authors with 20 articles, who have 3-7 articles (15-35%) 
as ϐirst authors and 13-17 articles as cooperative authors 
(65-85%). Zhang and J. Yang, authors are 9th ranking with 19 
articles, and the research publication is presented in Table 1. Y. 
Chen has 17 articles (10th ranking) with 5 articles (29.4%) as 
a ϐirst author and 12 articles (70.6%) as a cooperative author. 
X. Liu, author, has 16 articles, 11th ranking with 2 articles of FA 
and 14 articles of CA (87.5%). The ϐinal ranking (12th ranking) 
is Y. Zhou, H. Zhang, Z.L. Wang, with 15 articles, including 0-5 
articles of FA, 10-15 articles of CA. However, it is only an author 
who has any independent articles as Z.L. Wang. Thus, Y. Wang 
author, has the most research output as the ϐirst author (10 
articles) as well as total research productivity (33 articles), 
and Y. Zhang has the most cooperative articles (26 articles) 
during 2011-2025 of Internet of Things in environmental 
monitoring (Table 2).

Table 1: Annual scientiϐic productivity of the ϐirst author in 2011-2025.

No Author name/Year TP (R) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

1 Y. Wang 10(1) 1 1 1 1 1 4 1

2 W.T. Sung 8(2) 1 1 1 1 1 1 2

3 G. Marques 8(2) 1 1 2 4

4 J. Yang 7(3) 2 1 2 1 1

5 Y. Li 7(3) 1 3 1 2

6 J. Wang 6(4) 2 1 2 1

7 A. Morchid 6(4) 5 1

8 L. Liu 6(4) 2 1 2 1

9 H. Li 6(4) 2 1 1 1 1

10 H. Zhang 5(5) 1 1 2 1

11 L. Wang 5(5) 1 2 1 1

12 Z. Wang 5(5) 1 1 2 1

13 J. Zhang 5(5) 1 2 1 1

14 X. Zhang 5(5) 1 3 1

15 J. Trevathan 5(5) 1 1 1 2

16 J. Li 5(5) 1 4

17 Y. Chen 5(5) 1 1 2 1

18 Y. Yang 4(6) 2 1 1

19 Q. Wang 4(6) 2 2

20 M. Zhang 4(6) 1 1 1 1

21 H. Wu 4(6) 2 2

22 F. Salamone 4(6) 1 2 1

23 A. Sharma 4(6) 1 1 2

24 Y.Y.F. Panduman 4(6) 1 1 1 1

25 Y. Liu 4(6) 1 2 1

26 Z. Liu 4(6) 1 1 2

27 A. Kumar 4(6) 1 1 1 1

28 L. Chen 4(6) 1 1 1 1

29 W. Yang 3(7) 1 1 1

30 H. Wang 3(7) 1 1 1

TP: Total Research Productivity; R: Ranking
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Based on 20 authors with the most research productivity 
to compare the rate between cooperative authors and and 
ϐirst author indicates that the trend of cooperative author is 
increasing, also with ϐirst author is decreasing trend. Figure 
2 includes 20 authors and shows that Y. Zhang, H Zhang, 
Z. Zhang, Y. Liu, X. Li, Y. Zhou, and Z.L. Wang authors have a 
high cooperation rate in collaborative articles (85-93.3%), 
and in contrast, they have a low rate in ϐirst author articles 
(12.5-15%). However, with Y. Li, J. Zhang, J. Wang, and H. 
Zhang authors show a high ϐirst author rate (30-36.8%); in 
cooperation author articles, they have a low rate.

Research output of the first author

The ϐirst author normally stands at the head of the authors. 
30 ϐirst authors with the most publications in 2011-2025 of 
Internet of Things are presented in Table 1, and it indicates 
that almost all authors published more in 2022-2024. First 
publication of authors from 2013, which means that in 2011 
and 2012, they had not published in the Internet of Things 
ϐield. Moreover, this ϐirst publication belongs to W.T. Sung 
and H. Wang, authors in 2013. In 2014, has only one author 
to start publication in the Internet of Things ϐield as Y. Wang. 
Publication of authors gradually increases to 2021, and 
it sharply increases from 2022 to 2024. In 2025, are only a 
least one publication because of extracting data to May 2025. 
However, it is revealed publication of 11 authors in 30 ϐirst 
authors, in which Y. Wang has published continuously from 
2021 to 2025, with annual publication of 1-4 articles. This 
continuous publication is also presented with W.T. Sung, 
author from 2019 – 2024; H. Li, L. Wang, and Y.Y.F. Panduman, 
authors from 2022-2015; L. Liu, author from 2021-2024; and 
L. Chen, author from 2019-2023. Furthermore, Table 1 also 
indicates the total research output of authors. Particularly, 
Y. Wang has the most publications with 10 articles in the 1st 
ranking. Following by W.T. Sung and G. Marques authors with 
8 articles in 2nd ranking; 3rd ranking is J. Yang and Y. Li authors 
with 7 articles; 4th ranking is J. Wang, A. Morchid, H. Li, and 
L. Liu authors with 6 articles; with 5 articles in publication 
includes H. Zhang, L. Wang, Z. Wang, J. Zhang, X. Zhang, J. 
Trevathan, J. Li, and Y. Chen authors in the 5th ranking; the 
6th ranking has many authors, including Y. Yang, Q. Wang, M. 
Zhang, H. Wu, F. Salamone, A. Sharma, Y.Y.F. Panduman, Y. Liu, 
Z. Liu, A. Kumar, and L. The Chen authors have 4 articles. Final 
ranking (7th ranking) is W. Yang and H. Wang authors with 3 
articles. Besides, A. Morchid author, has the most publications 
in 2024 with 5 articles, while publication of 4 articles has Y. 
Wang, G. Marques, and J. Li authors, and it is distributed in 
2024, 2020, and 2023. Thus, Y. Wang author, is 1st ranking 
in the ϐirst author with 10 articles and the least publications 
among 30 authors, as W. Yang and H. Wang authors with 3 
articles (Table 1). 

The scientiϐic publication of the ϐirst author is also revealed 
by the countries. Table 3 includes 25 authors, who have the 
most output, and it is distributed in countries as Australia, 
Brazil, China, India, Japan, Morocco, Italy, Singapore, France, 
Portugal, the United Arab Emirates, United Kingdom, and 
United states, in which almost scientiϐic output in Internet of 
Things is published in China. Particularly, Y. Wang, author with 
10 articles, ϐirst ranking, has 9 articles, which were published 
in China, and 1 article publishes in the United Kingdom. 
Following by J. Yang with 6 articles in China and 1 article in 
United Kingdom; Y. Li author with 6 articles in China and 1 
article in Japan; L. Liu author with 5 articles in China and 1 
article in Singapore; H. Zhang author with 4 articles in China 
and 1 article in Australia; L. Wang with 4 articles in China and 

Table 2: Scientiϐic productivity of the author in different categories during 2011-2025.

No Author name TP (R) CA CA/TP (%) FA FA/TP (%)

1 Y. Wang 33(1) 23 69.7 10 30.3

2 Y. Zhang 28(2) 26 92.9 2 7.1

3 Y. Li 26(3) 19 69.2 7 30.8

4 Z. Wang 25(4) 19 76 6 24

5 H. Wang 23(5) 20 87 3 13

6 Z. Zhang 23(5) 20 87 3 13

7 X. Wang 22(6) 18 81.8 4 18.2

8 J. Wang 22(6) 16 72.7 6 27.3

9 L. Liu 21(7) 15 71.4 6 28.6

10 J. Li 21(7) 16 76.2 5 23.8

11 J. Zhang 20(8) 13 65.0 7 35

12 Y. Liu 20(8) 16 80 4 20

13 X. Li 20(8) 17 85 3 15

14 X. Zhang 19(9) 14 73.7 5 26.3

15 J. Yang 19(9) 12 63.2 7 36.8

16 Y. Chen 17(10) 12 70.6 5 29.4

17 X. Liu 16(11) 14 87.5 2 12.5

18 Y. Zhou 15(12) 14 93.3 1 6.7

19 H. Zhang 15(12) 10 66.7 5 33.3

20 Z. L. Wang 15(12) 15 100 0 0

TP: Total research Productivity; R: Ranking; CA: Cooperation Author; FA: First Author
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Figure 2: Trend of cooperation author and the author in the Internet of Things article.
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1 article in United Arab Emirates; J. Li author with 4 articles 
in China and 1 article in United States; Y. Chen, author with 4 
articles in China and 1 article in France; Y. Yang author with 
3 articles in China and 1 article in United States; and Y. Liu 
with 3 articles in China and 1 article in Brazil. Moreover, some 
authors just publish in China without any other country, such 
as W.T. Sung with 8 articles; J. Wang and H. Li authors with 6 
articles; Z. Wang, J. Zhang, and X. Zhang authors with 5 articles; 
Q. Wang, M. Zhang, and H. Wu authors with 4 articles. However, 
few authors publish in other countries, without China as G. 
Marques with 8 articles in Portugal; A. Morchid, author with 
6 articles in Morocco; J. Trevathan with 5 articles in Australia; 
F. Salamone, author with 4 articles in Singapore; and Y.Y.F. 
Panduman with 4 articles in Japan. Additionally, it is only an 
author who publishes in two countries, without China, as A. 
Shama author with 3 articles in India and 1 article in Australia. 
Thus, Table 4 shows that almost publications in China and Y. 
Wang ϐirst author, has the most research output with 9 articles 
in China and 1 article in the United Kingdom. A. Shama, author, 
has not published in China, and it has been published in two 
countries as India and Australia (Table 3). 

Among 25 authors with the most research productivity 
presents China occupies the highest rate of scientiϐic output. 
Figure 3 indicates that the research output rate in China 
occupies 69.85% and is the highest rate. The remaining 12 
countries are 21.15% in total research output rate, in which 
Australia is 5.15%, India 2.21%, Japan 3.68%, Morocco 4.41%, 
Italy 2.94%, Portugal 5.88%, the United Kingdom and the 
United States are 1.47%, Brazil, Singapore, and France are 
0.74%. Thus, scientiϐic publication with high productivity 
belongs to China.

Affiliation of first author

The afϐiliation of the ϐirst author is paid attention to in this 
research, and its scientiϐic productivity is presented in Table 4. 
It includes 30 afϐiliations and is published from 2011-2025. Its 
productivity shows that the Department of Computer Science 
and Engineering has the most research output with 82 articles 
and 1st ranking. Following by Department of Computer Science 
with 57 articles in 2nd ranking; Department of Electrical 
Engineering with 50 articles, 3rd ranking; Department of 
Electronics and Communication Engineering with 35 articles, 

Table 3: Research productivity of the ϐirst author in different countries.

No Author name TP (R) Aus Bra Chi Ind Jap Mor Ita Sin Fra Por UAE UK USA

1 Y. Wang 10(1) 9 1

2 W.T. Sung 8(2) 8

3 G. Marques 8(2) 8

4 J. Yang 7(3) 6 1

5 Y. Li 7(3) 6 1

6 J. Wang 6(4) 6

7 A. Morchid 6(4) 6

8 L. Liu 6(4) 5 1

9 H. Li 6(4) 6

10 H. Zhang 5(5) 1 4

11 L. Wang 5(5) 4 1

12 Z. Wang 5(5) 5

13 J. Zhang 5(5) 5

14 X. Zhang 5(5) 5

15 J. Trevathan 5(5) 5

16 J. Li 5(5) 4 1

17 Y. Chen 5(5) 4 1

18 Y. Yang 4(6) 3 1

19 Q. Wang 4(6) 4

20 M. Zhang 4(6) 4

21 H. Wu 4(6) 4

22 F. Salamone 4(6) 4

23 A. Sharma 4(6) 1 3

24 Y.Y.F. Panduman 4(6) 4

25 Y. Liu 4(6) 1 3

TP: Total Research Productivity; R: Ranking; Aus: Australia; Bra: Brazil; Chi: China; Ind: India; Jap: Japan; Mor: Morocco; Ita: Italy; Sin: Singapore; Fra: France; Por: Portugal; UAE: 
United Arab Emirates; UK: United Kingdom; USA: United States
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4th ranking; Department of Computer Engineering and 
Department of Electrical and computer Engineering afϐiliation 
with 24 articles in 5th ranking; 6th ranking is Department of 
Civil Engineering and Department of Information Technology 
with 22 articles; Department of Electrical and Electronics 
Engineering with 21 articles in 7th ranking; School of 
Computer Science and Engineering with 20 articles, 8th 
ranking; Department of Mechanical Engineering is 9th ranking 
with 19 articles; Department of Physics is 10th ranking with 
17 articles; 11th ranking is School of Engineering, Department 
of CSE, and Department of ECE afϐiliations with 12 articles; 
12th ranking is School of Electrical Engineering, Department 
of Electrical and Electronic Engineering, and Department of 

Computer Science & Engineering with 11 articles; 13th ranking 
has four afϐiliations as Faculty of Engineering, Department 
of Computer Applications, Department of Civil and 
Environmental Engineering, and Department of Information 
Engineering with 10 articles; 14th ranking has three afϐiliations 
as School of Mechanical Engineering, School of Information 
Engineering, and CAS Center for Excellence in Nanoscience 
with 9 articles; 15th ranking is School of Economics and 
Management, School of Computer Science, and Department of 
Engineering afϐiliations with 7 articles; and ϐinal ranking (16th 
ranking) in Table 4 includes School of Electrical and Electronic 
Engineering afϐiliation and School of Information Science and 
Engineering afϐiliation with 6 articles. Moreover, the scientiϐic 

Table 4: Annual research publication of afϐiliation of the ϐirst author from 2011-2025.

Afϐiliation name/Year TP (R) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Department of Computer Science and 
Engineering 82(1) 1 2 1 5 4 9 2 18 14 19 7

Department of Computer Science 57(2) 1 1 1 1 10 3 4 13 9 11 3

Department of Electrical Engineering 50(3) 1 1 2 1 2 6 4 8 8 11 6

Department of Electronics and Communication 
Engineering 35(4) 1 1 2 5 1 2 4 5 12 2

Department of Computer Engineering 24(5) 1 1 1 3 4 1 2 8 3

Department of Electrical and computer 
Engineering 24(5) 1 1 3 2 3 2 4 5 3

Department of Civil Engineering 22(6) 1 1 2 1 2 2 4 7 2

Department of Information Technology 22(6) 1 1 3 2 4 3 3 5

Department of Electrical and Electronics 
Engineering 21(7) 2 1 2 2 8 2 4

School of Computer Science and Engineering 20(8) 1 1 3 1 3 2 5 4

Department of Mechanical Engineering 19(9) 1 1 1 1 1 4 2 5 3

Department of Physics 17(10) 1 1 1 2 2 8 2

School of Engineering 12(11) 1 1 4 1 2 2 1

Department of CSE 12(11) 1 3 1 4 3

Department of ECE 12(11) 1 2 1 5 3

School of Electrical Engineering 11(12) 1 1 2 5 2

Department of Electrical and Electronic 
Engineering 11(12) 1 1 1 1 2 3 1 1

Department of Computer Science & Engineering 11(12) 1 1 1 2 3 2 1

Faculty of Engineering 10(13) 1 2 3 4

Department of Computer Applications 10(13) 1 1 1 1 1 4 1

Department of Civil and Environmental 
Engineering 10(13) 2 1 1 2 2 1 1

Department of Information Engineering 10(13) 2 1 1 4 1 1

School of Mechanical Engineering 9(14) 1 2 2 2 2

School of Information Engineering 9(14) 1 1 2 2 2 1

CAS Center for Excellence in Nanoscience 9(14) 3 2 1 3

School of Economics and Management 7(15) 1 1 1 1 1 2

School of Computer Science 7(15) 1 1 2 3

Department of Engineering 7(15) 2 3 2

School of Electrical and Electronic Engineering 6(16) 1 1 1 2 1

School of Information Science and Engineering 6(16) 3 2 1

TP: Total Research Productivity; R: Ranking



August 26, 2025 - Volume 3 Issue 8

DOI: 10.61927/igmin3132995-8067ISSN

330GENERAL SCIENCE

productivity of afϐiliations also reveals that some afϐiliations 
publish Internet of Things articles at the initial stage (2011-
2018), and almost all afϐiliations are published in 2019-2025. 
Particularly, publication in 2011 has only an afϐiliation with 
Department of Computer Science. There is not any publication 
of afϐiliations in 2012, and in 2013 has two afϐiliations as 
Department of Computer Science and Engineering afϐiliation 
and the Department of Electrical Engineering afϐiliation. In 
2014, it had two afϐiliations, including the Department of 
Electrical and Computer Engineering afϐiliation and the School 
of Computer Science and Engineering. These productivity 
increases gradually from 2015 to 2025, and it is presented 
in Table 4. Especially, this publication has seen a strong 
increase in 2022-2024, such as the Department of Computer 
Science and Engineering starting to publish in 2013 with 1 
article, and it has 14-19 articles in 2022-2024. Department 
of Computer Science published 1 article in 2011 and has 
the earliest publication among 30 afϐiliations. From 2022 to 
2024 increases sharply, with 9-13 articles, and Department of 
Electrical Engineering has its ϐirst publication in 2013, and it 
increases sharply in 2022-2024 with 8-11 articles (Table 4). 

Via 30 afϐiliations with the most research productivity from 
2011-2025 reveals an increasing trend when considering from 
School of Information Science and Engineering afϐiliation to the 
Department of Computer Science and Engineering afϐiliation. 
Figure 4 is annual research publication from 2011 to 2025 
of afϐiliaitons in Internet of Things ϐield with Department 
of Computer Science and Engineering (A), Department of 
Computer Science (B), Department of Electrical Engineering 
(C), Department of Electronics and Communication 
Engineering (D), Department of Computer Engineering 
(E), Department of Electrical and computer Engineering 
(F), Department of Civil Engineering (G), Department of 

Information Technology (H), Department of Electrical and 
Electronics Engineering (I), School of Computer Science 
and Engineering (J), Department of Mechanical Engineering 
(K), Department of Physics (L), School of Engineering (M), 
Department of CSE (N), Department of ECE (O), School of 
Electrical Engineering (P), Department of Electrical and 
Electronic Engineering (Q), Department of Computer Science 
& Engineering (R), Faculty of Engineering (S), Department 
of Computer Applications (T), Department of Civil and 
Environmental Engineering (U), Department of Information 
Engineering (V), School of Mechanical Engineering (W), School 
of Information Engineering (X), CAS Center for Excellence in 
Nanoscience (Y), School of Economics and Management (Z), 
School of Computer Science (AA), Department of Engineering 
(AB), School of Electrical and Electronic Engineering (AC), 
and School of Information Science and Engineering (AD) 
afϐilitions indicate that Department of Computer Science and 
Engineering has the most publication, especial in 2022 and 
2024 year. Moreover, low publication in head years of the 
stage, and it has sharp increased from 2019 year. Generally, 
scientiϐic output has increasing trend from 2011 to 2025 with 
Internet of Things (IoT) articles. 

Besides, the research productivity of the ϐirst author is 
also revealed across countries in the world. Table 5 includes 
10 afϐiliations, which have the most scientiϐic output and 
are distributed across the country. Particular, Department 
of Computer Science and Engineering afϐiliation (A) has 82 
articles of total scientiϐic output with 1st ranking, including 
2 articles in Bangladesh, 2 articles in China, 66 articles in 
India, 3 articles in Italy, 5 articles in Korea, 1 article in Spain, 2 
articles in United Arab Emirates, and 1 article in United States. 
2nd ranking is Department of Computer Science (B) with 57 
articles, concluding 5 articles in China, 1 article in Cyprus, 
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Figure 4: Reseach publication rend of Internet of Things (IoT) in 2011-2025.
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1 article in Egypt, 1 article in Finland, 9 articles in India, 2 
articles in Iraq, 1 article in Italy, 2 articles in Jordan, 1 article in 
Kuwait, 1 article in Malaysia, 2 articles in Morocco, 6 articles in 
Pakistan, 1 article in Poland, 5 articles in Saudi Arabia, 1 article 
in Spain, 2 United Arab Emirates, 4 articles in United Kingdom, 
7 articles in United States, and 1 article in Zambia. Department 

of Electrical Engineering (C) is 3rd raking with 50 articles and 
distributed in Brazil (1 article), China (18 articles), Cyprus 
(1 article), India (3 articles), Indonesia (11 articles), Iran (1 
article), Iraq (1 article), Italy (1 article), Malaysia (1 article), 
Pakistan (9 articles), Qatar (1 article), Saudi Arabia (1 article), 
and Korea (1 article). The 4th ranking is the Department of 

Table 5: Scientiϐic publication of the ϐirst author afϐiliation in different countries.

Country name/Af iliation A B C D E F G H I J

 Bangladesh 2 1

 Belgium 1

 Brazil 1

 Canada 5 1

 China 2 5 18 4 2 5

 Cyprus 1 1

 Egypt 1

 Finland 1

 Greece 1 1

 India 66 9 3 35 1 10 12 16 14

 Indonesia 11 1 2

 Iran 1 6 1

 Iraq 2 1 2 1

 Italy 3 1 1

 Jordan 2

 Kazakhstan 1 1

 Kuwait 1

 Malaysia 1 1 1

 Morocco 2

 Namibia 1

 Norway 2

 Oman 1

 Pakistan 6 9 1 1 1

 Philippines

 Poland 1

 Qatar 1

 Saudi Arabia 5 1 7 2 1

 Singapore 1 2 1

 Somalia 1

 Korea 5 1 2 2 1

 Spain 1 2

 Sri Lanka 1 1

 Thailand 1

 Turkey 3 2 1 1

 United Arab Emirates 2 1

 United Kingdom 4

 United States 1 7 9

 Zambia 1

A: Department of Computer Science and Engineering; B: Department of Computer Science; C: Department of Electrical Engineering; D: Department of Electronics and 
Communication Engineering; E: Department of Computer Engineering; F: Department of Electrical and computer Engineering; G: Department of Civil Engineering; H: Department 
of Information Technology; I: Department of Electrical and Electronics Engineering; J: School of Computer Science and Engineering
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Electronics and Communication Engineering (D) with 35 
articles in India. Next ranking has 24 articles as Department 
of Computer Engineering (E) with 1 article in India, 6 articles 
in Iran, 2 articles in Iraq, 1 article in Kazakhstan, 1 article 
in Pakistan, 7 articles in Saudi Arabia, 2 articles in Korea, 1 
article in Sri Lanka, and 3 articles in Turkey and afϐiliation of 
Department of Electrical Computer Engineering (F) with 1 
article in Bangladesh, 5 articles in Canada, 1 article in Greece, 
1 article in Namibia, 1 article in Pakistan, 2 articles in Korea, 2 
articles in Turkey, and 9 articles in United States. 6th ranking is 
Department of Civil Engineering (G) with 22 articles, in which 
1 article in Canada, 4 articles in China, 10 articles in India, 1 
article in Indonesia, 1 article in Kazakhstan, 1 article in Pakistan, 
2 articles in Saudi Arabia, 1 article in Korea, 1 article in Turkey 
and afϐiliation of Department of Information Technology (H) 
has 22 articles too, including 1 article in Belgium, 2 articles in 
China, 12 articles in India, 2 articles in Iran, 1 article in Iraq, 1 
article in Saudi Arabia, 1 article in Somalia, and 1 article in Sri 
Lanka. Department of Electrical and Electronics Engineering 
(I) has 21 articles, 7th ranking, concluding 1 article in Greece, 
16 articles in India, 1 article in Iran, 1 article in Malaysia, 1 
article in Oman, and 1 article in Turkey. Final ranking is School 
of Computer Science and Engineering (J) with 20 articles 
and distributed in three countries as China (5 articles), India 
(14 articles), and Singapore with 1 article. Thus, from 10 
afϐiliations have the most research output and distributed in 
countries show that the most scientiϐic output of afϐiliation 
belongs to India, next is China. 

Research publication of the country

In the estimation of Internet of Things (IoT) articles in 
the environmental monitoring ϐield on SCOPUS, the country 
category gives us access to be known scientiϐic output of 
independent countries and cooperation country. Basing 
on 2717 articles in Internet of Thing during 2011-2025, 
this research is estimated out top 20 countries, where have 
the highest publication output. It is demonstrated in Table 
6 and indicated that China is 1st place with research output 
of 927 articles, with 291 articles of independent articles 
(31.4%) and 636 articles of collaborative articles (68.6%). 
The 2nd ranking is India with 701 articles, whereas it has 264 
articles of independent articles (37.7%) and 437 articles of 
collaborative articles (62.3%). Italy country is ranked third 
with 186 articles, including 56 articles of independent articles 
(30.1%), and 130 articles of collaborative articles (69.9%). 
The ranking list is followed by USA 183 articles (4th ranking); 
Indonesia 145 articles (5th ranking); Korea (6th ranking with 
126 articles); Malaysia 117 articles with 7th ranking; Spain 
107 articles (8th ranking); United Kingdom 106 articles with 
9th ranking; Saudi Arabia 94 articles (10th ranking); Brazil 82 
articles (11th ranking); Pakistan 80 articles with 12th ranking; 
France 67 articles with 13th ranking; Australia 61 articles with 
14th ranking; Morocco and United Arap Emirates have the same 

scientiϐic output as 54 articles with 15th ranking; Canada 53 
articles with 16th ranking; Japan 48 articles with 17th ranking; 
Bangladesh is 18th ranking with 46 articles and Mexico is ϐinal 
ranking with 43 articles as well as research publication of 
independent country and collaborative country is presented 
in Table 6. Thus, from top 20 countries have the most scientiϐic 
productivity and demonstrate that China has the most total 
research productivity with ϐirst ranking in independent 
articles, collaborative articles, and total productivity in 
Internet of Things articles on SCOPUS (Table 6). 

The world map displays the distribution of scientiϐic output 
by countries. It is displayed in a different color to distinguish 
research publications from countries. Figure 5 below presents 
spatial distribution of independent article and collaborative 
article via countries on the world. It indicates distribution 
of more scientiϐic output is belongs to China (2442-5596 
articles) with ocean blue color in cooperation articles. Next is 
the United States (704-2441 articles) with green color; pink 
color belongs to Canada, Brazil, Australia, and India with 267-
703 articles. Countries, where has 62-266 articles is displayed 
in yellow color of cooperation article, and 0-61 cooperation 
articles are distributed in countries via blue color. Moreover, 
distribution of independent articles is classed by 5 classes, 
including 0-3 articles (yellow-orange color); 4-11 articles (red-
purple color); 12-24 articles (orange color); 25-56 articles 
(red color); and purple color is 57-291 articles. Especially, 

Table 6: Research output of the country with different categories in 2011-2025.

No Country name TP (R) IC IC/TP (%) CC CC/TP (%)

1 China 927(1) 291 31.4 636 68.6

2 India 701(2) 264 37.7 437 62.3

3 Italy 186(3) 56 30.1 130 69.9

4 USA 183(4) 44 24.0 139 76.0

5 Indonesia 145(5) 50 34.5 95 65.5

6 Korea 126(6) 40 31.7 86 68.3

7 Malaysia 117(7) 36 30.8 81 69.2

8 Spain 107(8) 30 28.0 77 72.0

9 UK 106(9) 29 27.4 77 72.6

10 Saudi Arabia 94(10) 22 23.4 72 76.6

11 Brazil 82(11) 24 29.3 58 70.7

12 Pakistan 80(12) 31 38.8 49 61.3

13 France 67(13) 8 11.9 59 88.1

14 Australia 61(14) 19 31.1 42 68.9

15 Morocco 54(15) 17 31.5 37 68.5

16 UAE 54(15) 15 27.8 39 72.2

17 Canada 53(16) 16 30.2 37 69.8

18 Japan 48(17) 15 31.3 33 68.8

19 Bangladesh 46(18) 14 30.4 32 69.6

20 Mexico 43(19) 15 34.9 28 65.1

TP: Total Research Productivity; R: Ranking; IC: Independent Country; CC: Cooperation 
Country
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more research publication (purple color) of independent 
articles belongs to India, China, Australia, Brazil, Canada, and 
some countries in Europe (Figure 5). 

Conclusion
From 2717 articles published on Scopus of Internet of 

Things in the environmental monitoring ϐield during 2011-
2025, some signiϐication points are drawn as total research 
productivity is an increasing trend and it increases sharply from 
2022 and 2024. Y. Wang author, has the most research output 
in the ϐirst author (10 articles) and total research productivity 
(33 articles). Y. Zhang has the most cooperation articles (26 
articles). A. Morchid author has the most publication in 2024 
with 5 articles while publication of 4 articles has Y. Wang, G. 
Marques, J. Li authors and it is distributed in 2024, 2020, and 
2023 year. Almost scientiϐic output is published in China and Y. 
Wang ϐirst author has the most research output with 9 articles 
in China and 1 article in United Kingdom. A. Shama author has 
not published in China but it is published in two countries as 
India with 3 articles and Australia with 1 article. Publication 
of afϐiliations sharp increases in 2022-2025 and Department 
of Computer Science and Engineering afϐiliation has the most 
research output with 82 articles in 2011-2025. The most 
research output of afϐiliations distributes mainly in China, 
then is India. In distribution of country, China has the most 

Figure 5: Distribution of scientiϐic productivity in the Internet of Things in the world.

total research productivity with ϐirst ranking in independent 
article, collaborative article, and total productivity in Internet 
of Things articles on SCOPUS. 
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