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Abstract This research was conducted by applying a bibliometric analysis to
determine the dynamics of research topics from ten percent of research output
(international publications) generated by Indonesian scientists from the period of 1945-
2021. This study utilizes VOSviewers version 1.6.18 for analysis and visualization of
bibliometric networks. The research results indicate that 50.24% of Indonesian
international publications are published in the form of articles, with subjects such as:
Agricultural and Biological Sciences, Medicine, and Earth and Planetary Sciences as the
most dominating subject areas. Regarding the author, Tjia, MO from Bandung Institute
of Technology was acknowledged as the top author in terms of the number of
publications produced for two periods. The article entitled "Global, regional, and national
prevalence of overweight and obesity in children and adults during 1980-2013: A
systematic analysis for the Global Burden of Disease Study 2013" (Ng et al., 2014)
became the most cited one.
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1. Introduction

Research output in the form of international publications in reputable and
globally indexed journals has become one of the goals of researchers worldwide.
Further, international publications have become one of the indicators in
measuring global competitiveness, including scientific and technical articles and
viable documents H-index (Cornell University, INSEAD, 2019). In addition to
international publications and the produced number of publications, another
aspect serves as the consideration, which is the citation level of the published
publications. Numerous studies have been conducted to navigate the research
outputs with citations to the publications, such as measurement of global nursing
research output (Singh & Pandita, 2018), review of research output of Australia
and New Zealand (Rahme et al., 2020), innovation systems in Scopus journals
(Putera et al., 2020), the research output of Indian universities (Mahala & Singh,
2021), R&D productivity (Abodunde & Jegede, 2020); and other unmentioned
ones. However, research mapped the research outputs in the form of
international publications by comparing them to the period of government in a
country from time to time has been limitedly produced. Thus, this research was
conducted to map the aforementioned conditions. However, this research
focuses on international publications with the most citations from each period.

This study aims to conduct a bibliometric analysis within the framework with
keywords of Co-occurrence analysis and several descriptive analyzes for the ten
percent of international publications with the highest citations in each period of
government in Indonesia. This study further explains the concept of research
output related to international publications, followed by the methodology of data
collection and analysis, findings, results, and limitations of the research, as well
as suggestions for further research.

Il. Methodology

2.1 Literature Review

The productivity of research and development has been measured by the total
number of international publications in journals with global reputation produced
by the researchers (Abodunde & Jegede, 2020), denoted from a number of
indexation databases such as Scopus, Web of Science, or Google Scholar.
Generally, such international publications are published by reputable publishers
or the scientific community with a strict peer review process (Zia, 2021).
Sources of international publications include journals, book series, conference
proceedings, and trade publications. In terms of type, international publications
have been in the form of articles, letters, editorials, notes, conference papers,
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erratum, reviews, brief surveys, book chapters, conference reviews/abstract
reports, books, and reports/data papers.

There are currently 43,132 international publication sources in the Scopus
database (Elsevier B.V, 2022), which are: 40,079 in the form of journals
(92.92%), 1,743 in the form of Book Series (4.04%), 510 in the form of
Conference Proceedings (1.18%); and 800 in the form of Trade Publications
(1.85%). This presentation indicates that most international publications are
available from the published journals.

2.2 Data Collection Strategy

Bibliometric analysis refers to an analysis depicting and constructing a picture
of trends as well as the dynamics of research topics at a certain time (Akhavan
et al., 2016; Padros-Cuxart et al., 2016; Wu & Ye, 2021; Zou & Laubichler,
2017), feasible to be implemented for mapping and visualizing research output
(Rahaman et al., 2021). In fact, not all bibliometric analysis is applicable for
developments in research topics from time to time, such as in technology trend
monitoring (Ena et al., 2016), digital humanities research (Su & Zhang, 2021),
scientific trends on management and public policy (Putera et al., 2021), marine
science and limnology (Nielsen-Mufioz et al., 2018), rural tourism and
development (Ruiz-Real et al., 2020), Parkinson's disease (Robert et al., 2019),
Korea Citation Index (KCI) and also some macro statistics of KCI (Kim et al.,
2013), and watershed governance research (Widianingsih et al., 2021).
Therefore, bibliometric analysis is appropriate to navigate the trends and
dynamics of the research topic developments from time to time, particularly in
the top ten percent of international publications from Indonesian researchers
with the highest citations.

The bibliometric analysis in this research applies to the Scopus database,
retrieved on February 14, 2022, deploying query data from the Scopus database,
as illustrated in Table 1. The unit of analysis from the Scopus database was a
mapping of 10% of the total publications in that period. Approximately 10% of
the total publications are sorted by publication with the highest citation. The
example includes the period of 1945-1965 reporting 239 publications, thereby
indicating that 10% of the total publications comprise 24 publications. Further,
the 24 publications with the highest citations became the unit of analysis. A
similar pattern is conducted for other periods. Visualization of data and results
of Co-occurrence analysis was performed through VOSviewer version 1.6.18,
which was released on January 24, 2022.
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Table 1. Query Data from Scopus Database

No.

Year / Period of
government in
Indonesia

Query Data

Total Publications
/ Units of Analysis*

1945-1965 /
President
Sukarno Era

(AFFILCOUNTRY(Indonesia)) AND
(LIMIT-TO (PUBYEAR, 1966)) OR

LIMIT-TO (PUBYEAR 1965) OR
LIMIT-TO (PUBYEAR1964) OR
LIMIT-TO (PUBYEAR 1963) OR
LIMIT-TO (PUBYEAR,1962) OR
LIMIT-TO (PUBYEAR 1961) OR
LIMIT-TO (PUBYEAR 1960) OR
LIMIT-TO (PUBYEAR1959) OR
LIMIT-TO (PUBYEAR1958) OR
LIMIT-TO (PUBYEAR 1957) OR
LIMIT-TO (PUBYEAR1956) OR
LIMIT-TO (PUBYEAR,1955) OR
LIMIT-TO (PUBYEAR,1954) OR
LIMIT-TO (PUBYEAR,1953) OR
LIMIT-TO (PUBYEAR1952) OR
LIMIT-TO (PUBYEAR1951) OR
LIMIT-TO (PUBYEAR1950) OR
LIMIT-TO (PUBYEAR 1949) OR
LIMIT-TO (PUBYEAR 1948) OR
LIMIT-TO (PUBYEAR,1947) OR
LIMIT-TO (PUBYEAR1946) OR

AND (EXCLUDE (PUBYEAR,1966) )

239 Publications
/ 24 publications

1966-1998 /
President
Suharto Era

(AFFILCOUNTRY(Indonesia)) AND
(LIMIT-TO (PUBYEAR, 1998)) OR

LIMIT-TO (PUBYEAR 1997) OR
LIMIT-TO (PUBYEAR 1996) OR
LIMIT-TO (PUBYEAR,1995) OR
LIMIT-TO (PUBYEAR 1994) OR
LIMIT-TO (PUBYEAR1993) OR
LIMIT-TO (PUBYEAR 1992) OR
LIMIT-TO (PUBYEAR1991) OR
LIMIT-TO (PUBYEAR,1990) OR
LIMIT-TO (PUBYEAR,1989) OR
LIMIT-TO (PUBYEAR,1988) OR
LIMIT-TO (PUBYEAR,1987) OR
LIMIT-TO (PUBYEAR,1986) OR
LIMIT-TO (PUBYEAR,1985) OR
LIMIT-TO (PUBYEAR,1984) OR
LIMIT-TO (PUBYEAR,1983) OR
LIMIT-TO (PUBYEAR,1982) OR
LIMIT-TO (PUBYEAR,1981) OR
LIMIT-TO (PUBYEAR,1980) OR
LIMIT-TO (PUBYEAR 1979) OR
LIMIT-TO (PUBYEAR,1978) OR
LIMIT-TO (PUBYEAR1977) OR

5,784 Publications /
578 publications
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Periode I Era

LIMIT-TO (PUBYEAR,1976) OR
LIMIT-TO (PUBYEAR 1975) OR
LIMIT-TO (PUBYEAR1974) OR
LIMIT-TO (PUBYEAR,1973) OR
LIMIT-TO (PUBYEAR,1972) OR
LIMIT-TO (PUBYEAR,1971) OR
LIMIT-TO (PUBYEAR,1970) OR
LIMIT-TO (PUBYEAR,1969) OR
LIMIT-TO (PUBYEAR,1968) OR
LIMIT-TO (PUBYEAR,1967) OR
LIMIT-TO (PUBYEAR,1966)
1999 / President (AFFILCOUNTRY(Indonesia)) AND 654 Publications / 65
B.J Habibie Era (LIMIT-TO (PUBYEAR, 1999)) publications
ng;’s'izz‘r’:t/ (AFFILCOUNTRY(Indonesia)) AND . ablications /
Abdurrahman (LIMIT-TO (PUBYEAR,2001)) OR ’41‘:2 Iljublications
Wobid En LIMIT-TO (PUBYEAR, 2000)
2‘5,02'3’04 / (AFFILCOUNTRY(Indonesia)) AND
Nf:;‘ji (LIMIT-TO (PUBYEAR 2004)) OR 2,635 publications /
Soekarnoputri LIMIT-TO(PUBYEAR,2003) OR 263 publications
o LIMIT-TO (PUBYEAR, 2002)
20052009 / (AFFILCOUNTRY(Indonesia)) AND
Pl (LIMIT-TO (PUBYEAR, 2009)) OR .
Bambang LIMIT-TO(PUBYEAR, 2008) OR 7,880 publ.lcat.lons /
Yudhoyono LIMIT-TO(PUBYEAR, 2007) OR 788 publications

LIMIT-TO (PUBYEAR, 2006) OR
LIMIT-TO (PUBYEAR, 2005)

2010-2014 /

(AFFILCOUNTRY(Indonesia)) AND

Prostiont Sl (LIMIT-TO (PUBYEAR 2014)) OR
Bambang LIMIT-TO (PUBYEAR,2013) OR 23,104 publications /
Yudhoyono LIMIT-TO (PUBYEAR,2012) OR 2,310 publications**
Periode ! Fra LIMIT-TO (PUBYEAR 2011) OR
LIMIT-TO (PUBYEAR 2010)
(AFFILCOUNTRY (Indonesia)) AND
(LIMIT-TO (PUBYEAR2021)) OR
2015-2019 / LIMIT-TO (PUBYEAR,2020) OR .
President Joko LIMIT-TO (PUBYEAR 2019) OR 224,325 publications
Widodo Periode I LIMIT-TO (PUBYEAR,2018) OR /22432
Era LIMIT-TO(PUBYEAR 2017) OR publications
LIMIT-TO (PUBYEAR 2016) OR
LIMIT-TO (PUBYEAR 2015)

2020-2021/ /
President Joko
Widodo Periode
I Era

(AFFILCOUNTRY(Indonesia)) AND
(LIMIT-TO (PUBYEAR, 2021)) OR
LIMIT-TO (PUBYEAR,2020) OR
LIMIT-TO (PUBYEAR,2019) OR
LIMIT-TO (PUBYEAR,2018) OR
LIMIT-TO (PUBYEAR,2017) OR
LIMIT-TO (PUBYEAR,2016) OR
LIMIT-TO (PUBYEAR,2015) AND
(EXCLUDE (PUBYEAR,2019) OR

98,790 publications /
9,879 publications**
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EXCLUDE (PUBYEAR 2018) OR

EXCLUDE (PUBYEAR 2017) OR

EXCLUDE (PUBYEAR,2016) OR
EXCLUDE (PUBYEAR 2015)

Notes:

* Unit of analysis is obtained from 10% as Cited by (highest)

** Due to the availability of data and data mining on the Scopus database, only 2,000
publications with the most citations could be processed.

II1. Result and Discussion

3.1 Distribution of publications by period

During the period of 1945-2021, international publications from Indonesian
authors based on the Scopus database were 265,576 publications. This number,
if deducted by the 73 publications withdrawn by the publishers, becomes
265,503 publications. International publications from Indonesian authors are
proliferated in 12 types of writing ranging from Aurticles to Reports / Data Papers
(Table 2). However, only articles and Conference Papers are the most dominant,
conveying: Article (50.24%), Conference Paper (45.36%), Review (2.11%), and
Book Chapter (1.12%). When perceived from the periodization of government,
particularly in the era of President Joko Widodo (2015-2021), most Indonesian
authors published their research results in globally indexed journals, amounting
to 88.56% of the total Indonesian publications since the 1945 era. This pattern
indicates the high awareness of Indonesian authors to publish in reputable
international journals. However, if perceived from the number of articles and
conference papers published in the period of 2015-2021, such presentations
(numbers) are almost equal, comprising articles (48.069%) and conference
papers (48.067%).

The subject areas of Agricultural and Biological Sciences, Medicine, and
Earth and Planetary Sciences since the period of 1945-1965 have dominated the
international publications of Indonesian authors (Table 3). This finding is in
accordance with the results of previous research, affirming that the three subject
areas become the concern of Indonesian authors in publishing research results
under international publications (Putera et al., 2022). In addition, one Indonesian
researcher was acknowledged as the top author for two periods of government,
who was Tjia, MO from the Bandung Institute of Technology in the period of
2000-2001 (President Abdurrahman Wahid Era) with 18 publications, cited 218
times, and in the period of 2002-2004 (President Megawati Soekarnoputri Era)
with 28 publications, cited for 207 times. However, Munir, A from the Bandung
Institute of Technology in the period of 2015-2019 (President Joko Widodo
Period I Era) was acknowledged as the top author throughout the period, scoring
315 publications and 1,079 citations.
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4.2 Most cited publications and authors

Table 4 presents the most cited international publications by Indonesian
authors based on the periodization of government in Indonesia. The most cited
article during the period of 1945-2021 was entitled “Global, regional, and
national prevalence of overweight and obesity in children and adults during
1980-2013: A systematic analysis for the Global Burden of Disease Study 2013”
(Ng et al., 2014), generating 7241 citations. Table 4 further indicates that the
publications with the most citations do not have to come from the earliest
published publications (the first years); however, it is possible for the
publications published for 1-2 years to obtain high numbers of citations due to
the importance and impact of research topics towards the development of
science (Rodriguez-Morales et al., 2020), published in 2020 despite generating
1144 citations.

Table 4. The most cited publications and authors

Year / Period of Total
government in Title Source .
. Citations
Indonesia
1945-1965 / The viscosity of concentrated | The Journal of
President Sukarno |suspensions and solutions Chemical Physics 3163
Era (Brinkman, 1952) 20(4), pp- 571
1966-1998 / The population geneflc Trends in Ecology
President Suharto | Son>cduences of habitat and Evolution 1535
Fra fragmentation for plants 1(10) 2oa18
(Young et al., 1996) ' PP- 41374
Prevention of diarrhea and
pneumonia by zinc Journal of
1999 / President B.J supplementation in children Pediatrics
999/ Tres 7 |in developing countries: A 556
Habibie Era 135(6) 689-
pooled analysis of 3516), pp- 629
randomized controlled trials 697
(Bhutta et al., 1999)
2000-2001 / Recent patterns and
President mechanisms of carb9n Nature 414(6860),
Abdurrahman exchange by terrestrial Pp. 160-172 999
Wahid Era ecosystems (Schimel et al., ’
2001)
2002-2004 | The amount of carbon
President Me4awati released from peat and forest | Nature 420(6911), 222
Soekarno ut%i Era fires in Indonesia during pp. 61-65
P 1997 (Page et al., 2002)
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Pr?e(s)i(:ise_r??gtgls/ilo Gefitinib or carboplatin- New England
Bambang paclitaxel in pulmonary Journal of 6676
Yudhoyono Periode adenocarcinoma (Mok et al., | Medicine 361(10),
I Era 2009) PP- 947-957
Global, regional, and
2010-2014 / national prevalence of
. . overweight and obesity in
President Susilo - . The Lancet
Bambang children and adults dL}rlng 384(9945), pp. _
Yudhoyono Periode 1980_2.0 13: A systematic 766-781
1l Era analysis for the Global
Burden of Disease Study 2013
(Ngetal., 2014)
Global, regional, and
national age-sex specific all-
2015-2019 / cause and cause-specific
President Joko mortality for 240 causes of The Lancet
Widodo Periode I death, 1990-2013: A 385(9963), pp. u7- 4895
Era systematic analysis for the 171
Global Burden of Disease
Study 2013 (Naghavi et al.,
2015)
20202021 Clinical, laboratory and
President Joko imaging features of COVID- | Travel Medicine
Widodo Periode 11 |9 A systematic review and and Infectious 1144
Era meta-analysis (Rodriguez- Disease 34,101623
Morales et al., 2020)

4.3 Ten percent of international publications generated from
Indonesian Authors with the highest Citation

In the period of 1945-1965, 24 publications were included in the Top 10% of
the total publications during such period (Fig.1), indicating that the period of
1957 was the largest distribution of publications with the highest citations.
During this period, the five journals containing two publications have
contributed to the highest citation, including Analytical Chemistry, British
Medical Journal, VVolcanology Bulletin, Journal of Comparative Neurology, and
The Journal of Chemical Physics.
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Figure 1. Distribution of publications by years 1945-1965

The dynamics of changing research topics from the period of 1945-2021 from
international publications produced by Indonesian authors is illustrated from the
Co-occurrence network. Fig. 2 depicts that in the early days of the Republic of
Indonesia Independence (1945-1965), the publications produced by Indonesian
authors had formed two clusters in which research topics regarding humans were
the most dominant. In this period, the article entitled “The viscosity of
concentrated suspensions and solutions” (Brinkman, 1952) generated the most
citations (3163 citations).
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Figure 2. Co-occurrence network of the author keywords, 1945-1965

In the period of 1966-1998, the distribution of international publications from
Indonesian authors denotes the highest number of publications (particularly in
1996), included in the Top 10% of the highest citations (Fig.3). During this
period, the five journals were acknowledged as the most publications with the
most citations, including The Lancet, American Journal of Clinical Nutrition,
Agroforestry Systems, American Journal of Tropical Medicine and Hygiene,
and Forest Ecology and Management.
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Figure 3. Distribution of publications by years 1966-1998

In the period of 1966-1998 (Fig.4), 11 research clusters of research topics were
formed, most of which discussed topics on agriculture, forestry, and
environmental issues. Nodes in this period generally do not stand out or form a
larger circle, except for the Indonesian nodes, thereby indicating that the
research topics in the 11 clusters had a similar citation level.
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Figure 4. Co-occurrence network of the author keywords, 1966-1998

In the period of 1999 (Fig.5), environmental and forestry issues remained the
most referenced topics by other researchers, particularly for topics related to
deforestation, biodiversity and logging. During this period, the five clusters of
research topics were formed, in which the agricultural topics were considered as
additional issues alongside the environment topic. In particular, agricultural
topics such as harvesting systems and farming systems have become topics that
have been widely cited.
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Figure 5. Co-occurrence network of the author keywords, 1999

In the period of 2000-2001 (Fig.6), the 8 research clusters were formed, in
which the topic of Merapi volcano scored the biggest nodes, alongside other
topics such as Java, Homo erectus, and climate change. Environmental and
forestry issues were continuously referred to in the period of 2002-2004 (Fig.7).
During this period, 8 clusters were formed. In the period of 2005-2009 (Fig.8),
the 11 clusters that were formed began to reveal that there were other issues that
were of concern to other researchers and became the references. Apart from
environmental and forestry issues (deforestation, conservation, logging and
biodiversity), other issues of concern, such as the tsunami, earthquake, Homo
floresiensis, and a number of topics in the social sector, have initiated to serve
as a concern including corporate governance and governance.
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Figure 6. Co-occurrence network of the author keywords, 2000-2001
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Figure 7. Co-occurrence network of the author keywords, 2002-2004
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Figure 8. Co-occurrence network of the author keywords, 2005-2009

Although topics related to climate change, redd+, and biodiversity remain
frequently referred to in articles by Indonesian authors during the period of
2010-2014, Fig.9 exhibits the emergence of other issues referred to
internationally. During this period, 13 research clusters were formed. Other
emerging issues include biodiesel and biogas (Cluster 5), epidemiology and
malaria (Cluster 6), and oil palm and food security (Cluster 13).
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Figure 9. Co-occurrence network of the author keywords, 2010-2014
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In the period of 2015-2019, 11 research clusters were formed, dominated by
research topics such as deforestation, degradation and land-use change.
Although the issue of COVID-19 (Cluster 9) began to be discussed and referred
to other research topics such as epidemiology (Cluster 3), biodiesel, alternative
fuel, and renewable energy (Cluster 5), adsorption (Cluster 6), and sustainability
(Cluster 7) have started to gain the concern.

@ Begaa  tilfrer
cirrtiBsis n:nesws @ classification fungi creumin
obity " deep lgarning  data mining
Jd\awhs coyid;1 9 badteria
; andemic
treaffient®._ @ pandgmicy sugey modeling
hyperggnsiopy optirgigtion
A 4 ultrasqpication
déiilolo larg
epidamiology g solar@ergy nanogglidlose
article swargoptimization adsarption
md@yia dengue *heﬂl(hﬁ P g P!
glgbal @ - bi
iaghar
i + agid artificialnéliral network
‘“'? <
sove e literatufe review biodiesel biomass
indonesias sustainability < biofuel
[ 7
; almioil 4
deforgstation % energy efficiency
phylogenetics & v
rédd+™ degragation
earthquake
aqgaeiture) @
jakarta " tropiéaliforests
sustainable development
microplastics
5% VOSviewer

Figure 10. Co-occurrence network of the author keywords, 2015-2019
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Figure 11. Co-occurrence network of the author keywords, 2020-2021

414



Asian Journal of Innovation and Policy (2022) 11.3: 397-420

In the period of 2020-2021, 10 clusters were formed (Fig.11), in which the
COVID-19-related research topics became a reference for other researchers.
This finding is in accordance with the results of the identification from the most
cited articles (Table 4), which are articles on the topic of COVID-19.

IV. Conclusion

This research was conducted on the ten percent of international publications
with the highest citations generated by Indonesian authors. The unit of analysis
includes 36,483 international publications distributed over seven periods of
presidential leadership in Indonesia. This study employs a Scopus database with
bibliometric analysis in the form of co-occurrence keyword analysis and several
descriptive analyzes. An article entitled "Global, regional, and national
prevalence of overweight and obesity in children and adults during 1980-2013:
A systematic analysis for the Global Burden of Disease Study 2013" (Ng et al.,
2014) was regarded as the article with the most citations (7,241 citations) for
seven respective periods of presidential leadership in Indonesia. Research topics
around biodiversity, deforestation, farming systems, climate change, and
renewable energy have become the most frequently cited topics from
international publications composed by Indonesian authors.

This study, however, has limitations in terms of data collection, especially for
ten percent of the period of 2010-2014, 2015-2019, and 2020-2021. In these
three respective periods, this study is merely capable of collecting 2,000 data
from international publications with the highest citations for each period.
Whereas for the period of 2010-2014, the required data were 2,310 publications;
for the period of 2015-2019, the required data were 22,432 publications; and for
the period of 2020-2021, the required data were 9,879 publications. This
limitation is due to the data mining system on the Scopus database, which could
merely gather 2,000 data. Hence, better data mining is encouraged for future
research. In addition, mapping using other databases, such as Web of Science,
EBSCOhost or Google Scholar, is also encouraged. Bibliometric analysis
employing different databases could enrich the knowledge base, including other
analysis software, such as SCIMAT, CiteSpace, and so forth. Research topics
including biodiversity, deforestation, farming systems, climate change, and
renewable energy have been the most cited ones for seven periods.
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