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Abstract: Protected areas (PAs) play a vital role in environmental conservation, particularly in Asian
countries. Numerous studies were conducted on PAs in Nepal. We analyzed 864 papers from the Web
of Science database using two visualization tools: VOSviewer and CiteSpace. This study identified
the most influential journals, institutions, countries, and regions. In addition, we investigated the
changing trend of research hotspots on PAs in Nepal. Keyword mapping was conducted for each
type of PA and their differences were compared. We found that the research hotspots are changing
with the shifting of conservation policies in Nepal. We suggest conducting more predictive studies on
the future development of PAs. Currently, PA research is mainly conducted in traditional disciplines,
but with the impact of climate change and the consequent increase in its negative impacts, academic
contributions from other disciplines are expected to increase much more. We found that there was
a shift in research power in countries and regions. We also detected an imbalanced distribution in
which “protected areas” and “national parks” have been studied the most. Only 12 publications
were about the hunting reserve, despite its importance to snow leopard conservation and economic
significance to the buffer zone communities.
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1. Introduction

Protected areas (PAs) play a vital role in conservation around the world [1-4]. Accord-
ing to the International Union for Conservation of Nature (IUCN), a protected area is “a
clearly defined geographical space, recognized, dedicated, and managed, through legal
or other effective means, to achieve the long-term conservation of nature with associated
ecosystem services and cultural values” [5,6]. These include national parks, national forests,
natural reserves, conservation areas, wilderness areas, marine protected areas, wildlife
refuges, and sanctuaries. PAs have significantly increased in number and coverage over the
last century [7]. There were 248,754 designated PAs as of November 2021, encompassing
approximately 15.72% of the Earth’s land surface area and 7.91% of the Earth’s ocean
surface area [8]. The rapid increase in the number and area of PAs combined with wide
support from different social groups has increased the worldwide expectations from the
performance of PAs [9]. PAs also play an important role in biodiversity conservation and
environmental stability [10,11]. Furthermore, as part of the Millennium Development Goals,
PAs are projected to play a direct role in national development and poverty alleviation [9].

Although PAs serve as powerful tools to ensure conservation and sustainable de-
velopment, they face major challenges arising from various aspects that undermine their
efficiencies. Therefore, site selection is of great significance. However, some PAs have been
designated merely because of the low cost of management rather than conservation priori-
ties [12-14]. Various other issues, either inside or outside the PAs, also hamper management
efficacy. Due to inadequate management staff and budgets [15] and lack of management
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schemes [16], many problems can occur within PAs, including competition over natural re-
sources with PAs and conflicts between humans and wildlife [17-20], illegal poaching [21-24],
illegal logging [25-27], and invasion of alien plant species [28-30]. However, challenges
have also been identified outside the PAs. These challenges are largely related to the pres-
sures and impacts of anthropogenic factors from adjacent areas [31-33]—notably, human
encroachment [34-38]. Changes in land use and activities occurring in the surrounding
regions can evoke a majority of negative impacts on PAs [39-41]. Therefore, extensive stud-
ies have been conducted to examine the relationship between PAs and their surrounding
areas [42—-44] because these impacts can destroy the conservation-development balance
within and around PAs [45]. Much effort has been made to overcome these problems with
mixed success. These efforts include conservation of PAs, sustainable development, and
community-based management, which have been well documented by Du et al. [46].

PAs are usually densely populated by rural communities and bordered by agricultural
land and are largely established in areas of the world where poverty is common and 92%
of the world’s poor rely on natural resources for their survival [47]. Thus, PAs are expected
to contribute to community livelihoods and well-being [48], which is an important aspect
of advancing sustainable development. Asia’s PAs have great ecological value [9] while
maintaining large concentrations of people, supporting local livelihoods and development,
yet suffering from commercial pressures such as tourism and the construction of roads,
mines, and dams [49]. Given widespread poverty [9], rapid population increase [50], and
political instability [51], managing protected areas in developing countries poses significant
challenges. Furthermore, PAs have attracted significant investment at the cost of opening
remote areas for logging, oil exploitation, and mining [52]. Hence, to understand the
various aspects of PAs in developing nations, much research has been conducted, resulting
in a substantial and expanding corpus of literature.

Pritchard proposed bibliometric analysis, which is a mathematical and statistical
strategy for analyzing relevant literature and understanding worldwide research patterns
in a particular field [53,54]. Bibliometric analysis approaches have been employed in
environmental engineering and science, soil science, ecology, food safety, new energy use,
and other domains to provide quantitative evaluations of the academic literature [55].
A bibliometric study aids in identifying research gaps and directions in a certain field [56].

Bibliometric studies have been successfully applied in several fields to review and
detect research trends and hot topics. For instance, Pratikshya et al. filled the research gap
in the limited data on ecosystem science [57]. They revealed temporal trends, geographical
distribution, and patterns of authors, institutions, and topics. Yang et al. conducted a
systemic and objective review of climate change and tourism [58], identifying the most
urgent issues in this field. In the field of regenerative medicine, Chen et al. identified the
most active topics and revealed emerging trends and new developments in the interplay
between basic and applied research [59].

Nepal is one of the world’s 46 least developed and lowest income countries [60],
sandwiched between two economic heavyweights—India and China [61]. Nepal is an
ecologically and culturally diversified country with a large area of PAs [61,62] and some
globally important ecoregions [63] Moreover, Nepal is ambitious and enthusiastic about
advocating for PA strategies. It has signed many international conventions and treaties to
promote conservation courses, including the Convention on Biological Diversity, Ramsar
Convention, the Convention on International Trade in Endangered Species of Wild Fauna
and Flora, and the World Heritage Convention [64]. Nepal has also had various policy
and plan transitions, from state control to community-based management [65]. Therefore,
drawing a holistic picture of Nepal’s PAs can provide insights into relevant studies on PAs.
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The increasing number of academic, governmental, and (inter)national entities in-
vestigating, implementing, and managing PAs in Nepal has resulted in an increase in the
literature, which includes a constantly rising body of research in academic journals, books,
and conference proceedings. The volume of scientific literature available on PA research
continues to grow, making it difficult for researchers and practitioners to obtain a thorough
and structured overview of essential data. A large number of review studies have been
conducted on management issues [66], environmental policy [64], community forestry and
livelihood [67], ecotourism [68], conservation issues [64,69], human-wildlife conflict [70],
biodiversity [71], and climate change impacts [72]. These perspectives are interdependent
on one another and conducted separately, focusing on a certain perspective. Thus, it is
difficult to grasp the whole picture using traditional literature review methods. However,
scientific knowledge mapping analysis based on bibliometrics is a more practical method
for extracting insightful information from large amounts of data [73].

Therefore, this study employed a combination of performance analysis, which reveals
the number of articles, as well as the main journals and research areas, and science mapping
analysis, which reveals the main research topics, their structure, evolution, and trends. It
aimed to understand the performance, lineage of research, main aspects, and trends of
research on PAs in Nepal from a vast amount of literature to provide a reference for other
scholars in related research. In this study, we have used bibliometrics as a research method
for the first time to conduct a study on PAs in Nepal. It provides a more comprehensive and
systematic analysis compared to the common literature review to deal with large amounts
of data. In addition, in terms of research methodology, we analyzed each type of PA in
Nepal. This is because different types of PAs have different conservation objectives and
priorities, and they face different problems. By doing so, this study not only provides a
panoramic view but also allows comparison between different protected area types.

This study contributes to the literature in several ways. First, it reflects the status
quo and content of the research more immediately, making it easier to trace the field’s
origins and trends. Second, it depicts the evolution of research, allowing scholars to better
comprehend the field’s evolution and identify new directions. Third, it displays the most
prominent institutions and journals, allowing scholars to more precisely search for journals
and articles.

2. Materials and Methods
2.1. Study Area

These are of five types: national parks, buffer zones, wildlife reserves, hunting reserves,
and conservation areas (Figure 1). They are spread across Nepal’s high mountains, mid-hill
areas, and lowland areas, covering 23.63% of the country’s total land area in 2021 [74]
ranking eighth among Asian countries and regions as of 2021 [75]. Details of Nepal’s PAs
are presented in the Supplementary Materials (Table S1).

However, PAs in Nepal are facing increasing issues as the country’s human and cattle
populations grow [65]. Nepal counts on the tourism industry to alleviate poverty, and it has
already been confirmed as a powerful tool for reducing the degree of poverty in Nepal [77].
However, tourism-related negative impacts have also received considerable attention. In
several of Nepal's protected regions, issues of tourism pressure and waste control are evi-
dent [78]. Furthermore, Nepalese PAs are not fully representative of conservation priorities.
It has been identified that although vulnerable animal species are effectively protected, the
existing PA system does not cover a vast number of threatened plant species [79]. Given the
fact that Nepal is located in the Himalayas, one of the world’s top 20 biodiversity hotspots
and is a biodiversity-rich country that contributes significantly to global biodiversity [79],
the success of its PAs can have an impact beyond its own territory.
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Figure 1. Nepal’s PAs [76].

2.2. Methods

Bibliometric analysis is a quantitative tool for evaluating academic work on a certain
topic by reviewing previous publications [80]. This is a quantitative analysis of scientific
production, allowing us to track the growth of a scientific subject in detail. By examining
secondary data obtained from a digital database from a quantitative and objective stand-
point, bibliometric analysis can introduce a systematic, transparent, and repeatable review
procedure, thereby improving the reliability and quality of the results [81].

2.2.1. Software

There is no consensus on which method is the best among existing bibliographic
software [82]. Therefore, VOSviewer (1.6.18) and CiteSpace (5.8. R3) were used to cre-
ate knowledge maps. They are both Java-based research tools that are widely used for
visualizing and analyzing knowledge maps, as stated earlier. Both use scientometric the-
ory to present the structure, patterns, distribution, and potential knowledge of scientific
knowledge; they can produce collaboration networks of authors, countries, or regions, and
co-occurrence of authors and keywords. The combination of the two can help achieve
accurate visualization of the literature. According to Fu and Ding [83], CiteSpace was
found to have specific advantages in revealing the dynamic development of disciplines
and detecting citation bursts. VOSviewer can be used to create a knowledge map when
there is a clear relationship between subjects or when the amount of data is substantial.

2.2.2. Indicators of Analysis

We employed descriptive and relational bibliometric indicators and methods. Coun-
tries and institutions contribute to a better understanding of the socio-demographic context.
The publication year frequency aids in visualizing and establishing stages in the history of
research. Keywords aid the comprehension of how concepts and research are classified and
linked in this context. This clarifies which of these have not been thoroughly examined.
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2.2.3. Data Sourcing and Analysis Method

In terms of the database selection, Google Scholar lacks the quality control needed for
its use as a bibliometric tool; the larger coverage it provides consists in some cases of items
not comparable with those provided by other similar databases [84]. We did not choose
Scopus either as it has a more comprehensive list of contemporary sources. However, our
study aims to cover a broader time range, that is, starting from the earliest documents. Based
on the discussion above, Google Scholar and Scopus have been excluded from this study.

This study used datasets from Web of Science (WoS). WoS is a well-known and widely
used digital database that provides researchers with high-quality publications of various
types [73,85,86]. WoS has over 21,000 peer-reviewed journals in over 250 categories and
covers a wide spectrum of publications from many fields [87]. Furthermore, WoS is
an appropriate database because it contains a variety of data, including titles, authors,
institutions, countries, abstracts, keywords, references, citation counts, impact factors, and
other information [82,88]. As a result, the datasets can be used for bibliometric analysis and
information visualization.

The data were retrieved from the WoS Core Collection (WoSCC) database on 10
January, 2022, and the time span was set from “1 January, 1900 to 31 December, 2021.” There
are five types of PAs in Nepal [76]. Therefore, the search formula used was “TS = Nepal
protected area* OR Nepal national park* OR Nepal wildlife reserve* OR Nepal buffer zone*
OR Nepal hunting reserve* OR Nepal conservation area*” and the document type was
chosen as “ARTICLE” and in “English”, yielding a total of 864 documents. We only selected
journal articles because they are regarded as “certified knowledge” and because they are
the outcome of an evaluation procedure, which gives the results credibility [89]. As a result,
we excluded proceedings papers, news articles, or other documents (Table 1).

Table 1. A summary of searching criteria.

Data Source Web of Science Core Collection

Citation indexes SCI-EXPANDED; SSCI; AHCT; ESCI

Date range 1 January 1900-31 December 2021

Keywords “Nepal protected areas OR Nepal national parks OR Nepal wildlife
reserves OR Nepal buffer zones OR Nepal Hunting reserves”

Document types “Articles”

Language “English”

Sample size 864

We did not analyze “Hunting reserve” because the sample size was too small (only 12)
to be used for knowledge mapping (Table 2) since the ideal sample size should be more
than 50 documents [90]. After searching and screening, 864 articles covering 73 research
areas were collected. These papers were by 2057 authors affiliated with 1026 institutions in
64 countries and regions. These were published in 315 journals and cited 13,014 references
(Table 3).

Table 2. Counts of keywords.

Keywords Counts %
All 864 100.0
National Park 622 71.9
Protected area 327 37.8
Wildlife reserve 68 7.8
Conservation area 171 19.8
Buffer zone 118 13.7

Hunting reserve 12 1.39
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Table 3. Descriptive results.

Criteria Quantity
Publications 864
Research categories 73
Authors 2057
Journals 315
Institutions 1026
Countries and regions 64
Cited references 13,014

Using the WoS “Analyze the Results” function, descriptive statistics on year and count,
research categories, countries, and regions were conducted; SPSS 26.0 was used to conduct
statistical analysis on the stages of publication; CiteSpace V and VOSviewer were used to
conduct the mapping process.

3. Results
3.1. Publication Performance Statistics
Figure 2 depicts the publication counts over the years and the cumulative publications.

All data were imported into SPSS 26.0 for a correlation test. This shows that there is an
exponential relationship between the volume of the literature and time (Table 4).
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Figure 2. Publication counts and cumulative counts over years.

Table 4. Statistical analysis of counts and years.

Year Count
Year Pearson Correlation 1 0.893 **
Sig. (2-tailed) 0.000
N 38 38
Count Pearson Correlation 0.893 ** 1
Sig. (2-tailed) 0.000
N 38 38

** Correlation is significant at the 0.01 level (2-tailed).
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From 1979 to 1990, there was a period in which only a few publications were produced,
with a barren period between 1979 and 1990, the incipient period. The second phase
(1991-2006) witnessed a nearly 10-fold increase in the number of publications on average.
Although the third period (2007 to 2014) had some fluctuations, it still showed a significant
increase in the number of articles, indicating that the study had progressed. After 2015,
the number of articles increased sharply. The year 2020, with 78 articles, had the most
publications. By the end of 2021, the cumulative number of publications reached 864.
A further increase is expected for 2022.

A total of 73 research categories were included. The research domain was broad in
scope, encompassing a wide range of topics and disciplines. Figure 3 shows the top 15 with
more than 20 publications. Environmental sciences came first with 249 papers, followed
by ecology with 235 papers. Biodiversity conservation contributed 194 publications, and
zoology 118 publications. Publications can also be found in other disciplines.

Environmental Sciences 249

Ecology 235

Biodiversity Conservation 194
Zoology 118

Environmental Studies 82
Physical Geography 66
Multidisciplinary Sciences 42
Multidisciplinary Geosciences 41

Forestry 39

Subject categories

Green Sustainable Science Technology 36
Hospitality Leisure Sport Tourism 34
Plant Sciences 30
Geography 27
Economics 23

Evolutionary Biology 21

0 50 100 150 200 250
Publication number

Figure 3. Research categories.

In total, there were 864 publications in 315 journals. Although many journals sup-
ported a wide range of research themes and multidisciplinary characteristics of studies on
Nepal’s PAs, 33% (n = 286) of the journals had published no more than five publications.
Table Al provides a list of journals with more than 10 publications; Table A2 shows the top
10 most cited articles.

The visualization map produced using VOSviewer provides a more direct impression
of the journals’ citation correlation (Figure 4). The threshold was set at five to study the
connections and clusters of the most prolific journals. The map shows five clusters (five
colors). The cluster shown on the right part of the map consists of five journals of geoscience
and appears slightly distant from the other four clusters, which are closely connected to one
another. The journals were extensively connected to each cluster. The node size denotes the
number of journal publications, as illustrated in the map.
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3.2. Analysis of Countries and Regions and Major Research Institutions
3.2.1. Countries and Regions

A countries/regions co-authorship network visualization map (Figure 5) was built
to show their relationships. The minimum document criterion is set at 5. Of the 64 units,
33 were identified as visualization objects. The number of papers is represented by the
size of the circles, with larger circles indicating more documents. Seven clusters can be
recognized by their distinct colors. For example, Nepal and the United States collaborated
extensively, and their contributions were obviously larger than others. Nepal contributed
360 publications, while the United States contributed 313. Other countries and regions have
also contributed to this research field as well. However, many of them are far from each
other on the map, showing weak cooperation.
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Figure 5. Countries and regions.
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3.2.2. Major Research Institutions

VOSviewer was used to create an organization citation visualization map to investigate
primary collaboration among the 976 organizations (Figure 6). There were 73 powerful
organizations (7.5%) that remained when the threshold value was set to 6. The map shows
that these organizations are grouped into four clusters (shown in 10 colors in Figure 6).
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Figure 6. Map of “Research Institutions”.

The size of the node symbolizes the number of publications, and the line connecting the
two nodes indicates the academic connection between the two organizations. The stronger
the connection, the shorter the line. All institutes are labeled with their abbreviations.
As shown in the map, the red cluster has the most members (39). The National Trust for
Nature Conservation (natl trust nat conservat) led the red cluster in terms of publication
production (46), followed by the Chinese Academy of Sciences (chinese acad sci) with
35 documents. Tribhuvan University (tribhuvan univ) led to a blue cluster. Tribhuvan
University contributed the most to both publications (138) and linkages (146). Arizona
State University (arizona state univ) led its cluster (in green color) with 20 publications
followed by Hokkaido University (hokkaido univ) (14). In the yellow cluster, Kathmandu
University (kathmandu university) contributed 23 documents. All clusters showed a close
internal connection, except for the blue cluster. On top of the map, two institutes, the
Agricultural University of Norway (agr univ norway) and University of Copenhagen (univ
copenhagen), are remotely related to Tribhuvan University and bear no connection to any
other clusters (Figure 6).

3.3. Analysis of Research Lineage
Diverse Research Aspects

Keywords are nouns or phrases that express the important substance of an article [91].
The keywords used in the publications were analyzed to provide both the most important
themes and significant research trends in the field [92]. VOSviewer was used to create a
keyword co-occurrence map that visualizes variations in scientific production [93]. We set
the threshold as the default value (10), and a binary counting method from both titles and
abstracts, ignoring structured abstract labels and copyright statements, was adopted. A
total of 339 (out of 20,916) items were discovered and sorted into three clusters (separated
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by color, as shown in Figure 7). The most frequently used keywords are shown in larger
nodes. These nodes are connected to each other at various distances. The greater the
association between the terms, the shorter the distance between the different nodes.
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Figure 7. Mapping of “All Keywords”.

The sizes of the nodes in Figure 7 show the frequency of the terms used. Larger
nodes indicate more frequently used keywords. The term “person”, “zone”, “distribution”,
and “habitat” had the most power. The nodes in the same cluster indicated that these
publications had a common theme. As illustrated in the red cluster (cluster 1, right,
130 nodes), the primary nodes like “habitat” and “density” were found. In this cluster,
other keywords such as “animal”, “livestock”, “tiger”, and “poaching” indicate a research
interest in major animals and related topics. Keywords like “person”, “wildlife”, “conflict”,
“household”, “livelihood”, “income”, “policy”, and “tourism” formed core topics in the
green cluster (cluster 2, bottom left, 115 items). We can determine that this cluster’s main
concern is related to people’s lives and their interactions with wildlife. Other keywords
such as “interview” and “case study” indicated the most adopted research methods in this
cluster. Next, nodes such as “zone”, “distribution”, “elevation”, “himalaya”, “temperature”,
and “transect” focused on the aspect of geographical and geological studies in the blue
cluster (cluster 3, top, 91 items).
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Burst detection is a valuable analytic tool for identifying keywords that attract consid-
erable attention from connected scientific communities over time. Keyword citation bursts
occur when the number of citations for a certain keyword spike is dramatic. Here, 25 bursts
discovered on the keywords were calculated using CiteSpace (parameter settings: years
per slice: 1; node types: keyword) to investigate the PA-relevant studies and to explore the
intensely explored directions (Figure 8). The top 25 keywords with bursts were mirrored
by the discovered hotspot keywords displayed in Figure 8. The period during which the
citation boom occurred is indicated in red.

Keywords Year Strength Begin End 1979 - 2021
constraint 1979 525 1992 2008
main central thrust 1979 6.07 1993 2010
inverted metamorphism 1979 413 1995 2008 Se———————
langtang national park 1979 8.47 1996 2003 PU——
evolution 1979 5.81 1996 2006 prA—————,
local people 1979 79 1998 2011
community-based conservation 1979 473 1998 2012
nepal 1979 43 2000 2006 e —
conservation aftitude 1979 488 2001 2012 S —
reserve 1979 357 2001 2008 P—
attitude 1979 374 2005 2012 e
protected area management 1979 3.54 2007 2012 P—
panthera tigri 1979 3.89 2009 2016 e —
bioma 1979 347 2009 2015 ——
sagarmatha national park 1979 492 2010 2016 S
community based conservation 1979 351 2010 2012 ra—
chitwan national park 1979 435 2011 2013 — - "
diet 1979 371 2013 2016 s =—
variability 1979 349 2014 2017 e
climate change 1979 6.54 2016 2021 ——
precipitation 1979 409 2016 2019 Aam—
abies spectabili 1979 354 2016 2018 i
livestock 1979 404 2017 2021 P
selection 1979 361 2018 2021 P—
impact 1979 57 2019 2021 —

Figure 8. Citation burst detection.

Y77

The keywords of the early stage were “constraint”, “main central thrust”, and “in-
verted metamorphism”, denoting a period of research interest in geological studies. Then,
from 1998 to 2015, “local people”, “community”, “conservation”, and “protected area
management” and wildlife attracted intense research enthusiasm. Two of Nepal’s famous
national parks, Sagarmatha National Park and Chitwan National Park, have received
intense attention from the scientific community. In recent years, topics related to climate
change have enjoyed a boom. Keywords “climate change” and “precipitation” are now in
the burst range, along with the two other burst leading keywords, “abies spectabili” and
“impact”, indicating the latest research hotspot related to climate change.

By assessing the burst keyword order, such as “main central thrust”, “local people”,
“conservation”, “attitude”, “climate change”, and “impact”, the dynamic process can be
found in Figure 8. The keyword bursts also revealed that the focus of the study shifted
rapidly over time.

3.4. Comparison among Different Keywords
3.4.1. Protected Areas

PA subjects were divided into five colored clusters (120 items) (Figure 9). The red clus-
ter with the most terms (60) is led by “park”. Other keywords in this cluster include “local
person”, “perception”, “policy”, “attitude”, “interview”, and “tourism”. Most of the key-
words in this cluster were related to parks and interactions with local people/communities.
“Species”, “population”, “distribution”, “threat”, “habitat”, and “landscape” are the primar-
ily associated terms in the green cluster (43 items), which is related to research on wildlife
and their habitats as well as the impact of human. The blue cluster contains 14 items with
“forest”, “diversity”, and “community forest” being bigger nodes, indicating a research
interest in forests and interaction with the community. The other two clusters contained

too few items to be analyzed.
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Figure 9. Mapping of “Protected Areas”.

3.4.2. National Parks

The “National Parks” topic has three colored clusters with 228 items (Figure 10).
The red cluster holds the most terms (87) with “person” at the center. Other keywords
in this cluster include “livelihood”, “attitude”, “perception”, “conflict”, “wildlife”, and
“tourism”, suggesting studies related to local people’s relationship with national parks.
The green cluster contains 82 items with bigger nodes of “range”, “density”, “animal”,
“abundance”, “livestock”, and “tiger”, which demonstrates a research interest in wildlife
and their living environment and interaction with the community. Most of the keywords in
the blue cluster (59 items) were related to abiotic studies, such as geological and climate
change. “Himalaya”, climate change”, and “glacier” are important terms in
this cluster.
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Figure 10. Mapping of “National Parks”.
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3.4.3. Buffer Zones

“Buffer zones” brought up 221 items and were grouped into three clusters (Figure 11).
The keywords such as “region”, “tourism”, “development”, “dynamic”, and “sagarmatha”,
led the red cluster (92 items). In the green cluster, studies were more related to “royal
chitwan national park”, “resident”, “cost”, and “place” places (67 items). The blue cluster
has 62 items with “conflict”, “increase”, “wildlife”, “tiger”, “attack”, and “victim” being
eye-catching. This cluster concerns wildlife attacks and their impact.
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Figure 11. Mapping of “Buffer Zones”.

3.4.4. Conservation Areas

This field of “conservation areas” generated three clusters as well, containing 144 items
(Figure 12). The threshold for this map was set at five because the sample size was too
small to produce a satisfactory map. It is worth noting that the keyword “park” is centered
on the whole map, showing a close connection to the other two clusters.

The red cluster holds 65 items with important nodes of “development”, “partici-
pation”, “local community”, “income”, “tourism”, and “aca (Annapurna Conservation
Area)” pointing to studies on tourism-led development and local participation. The green
cluster (49 items) is led by items of “habitat”, “park”, “distribution”, “range”, “species
richness”, “temperature”, “treeline ecotone”, and “musk deer” showing a mixed research
focus on wildlife, their habitat and plants’ correlation with temperature. In the blue cluster
(30 items), “snow leopard”, “conflict”, “blue sheep”, “density”, “ecology”, and “prey” are
bigger nodes showing intense research interest in animal and ecological perspectives. The
word “conflict” is very close to the red cluster, indicating a close relationship between

wildlife and “development”.

v



Land 2022, 11,1109 14 of 23
domestiaglivestock
diet
stat Yol carniyore
& a d
pseudajginayaur @ snov\yp L capflict @
blue(sheep { ¢
\ S‘N s ‘vilter \mae"wtat:n cafics
central asla frequency ©
poaighing iy ecalogy suger @local c@nglty o
widter @ deisity dwee at@d
grassland
e evve -
t 1 ¥
s gv bt per&t»on L
d su‘)n ocal,‘xdem litergpure
musigdeer IStWWeaster'nepqL @veﬁnerﬂ: b‘ﬂt keymformut interview
himalayan@inuskigleer distugance dEVE‘We‘ g0al, acgess
[

china  di ce/ @
o slgpe - i e e @ effectijjenesg  Visior
w 4

¢ casegtudy @ to“m
‘:entrwnepﬂ tige cofifext "
. e toypist
m#ture EMaBBEET oppaggunity
elevational gradient
specrewchnéts age (@omparison P
L 2
length receril year
growth

treelinelgcotone

1@5 VOSviewer

Figure 12. Mapping of “Conservation Areas”.

3.4.5. Wildlife Reserves

Mapping of this topic produced 119 items that were organized into three clusters
(Figure 13). “Park” and “reserve” are considerably larger than the other keywords with the
former being center of the map. Apart from “reserve”, the red cluster (46 items) concentrates

on “threat”, “individual”, “water buffalo”, and “poaching”. It is also a field of research

on animals and their living environments. Green (38 items) is mainly about animals, such
as “ungulate”, “axis porcinus”, and “prey”. However, this cluster’s studies have been
mostly low with regard to “lowland Nepal”. The blue one is clearly related to studies on
local people and conservation because this cluster is led by keywords such as “person”,
“household”, “benefit”, “local community”, “conflict”, “damage”, and “compensation”.
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Figure 13. Mapping of “Wildlife Reserves”.
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4. Discussion
4.1. Research Trends Shifting

The multidisciplinary nature of research on PAs, as well as the numerous and compli-
cated interrelationships between these fields, have made it difficult to identify its trends
shifting pattern. We discovered buried information underpinning this major body of
research.

The conservation strategy of protected areas is in a process of dynamic change. Na-
tional policies and socio-economics are the drivers of these changes [65]. The emergence
of new changes leads to changes in research hotspots accordingly. This trend of changes
is also reflected in our study. In 1973, the Chitwan National Park (CNP) was established
and the Nepalese conservation paradigm entered the “Yellowstone paradigm”, with strict
management and a ban on people living in the park [65]. This phase was dominated by
research focused on geology.

From the 1980s onward, the Nepalese government recognized the importance of a
participatory conservation and development model. The government legislated in 1989 to
define the approach, that is, to recognize the indispensable role of local people in the
conservation process [65]. Our keyword burst analysis also reflects this trend. The burst
of the keyword “community-based conservation” (Figure 8) from 1998 to 2012 marks
the emergence of a great number of relevant studies. The large number of studies also
provides a strong theoretical basis for Nepal to be a successful model of biodiversity
conservation [94]. As the new conservation approach no longer completely excludes people
from PAs, it has also led to some new thinking. For example, studies on people’s attitudes
toward conservation, on the relationship between people and animals have been conducted.

The latest research trends are mainly related to climate change and its impacts, as
Nepal is a country prone to climate change disasters [95], which is in accordance with the
global concern regarding this topic.

It is important to note that we observed a lag in the changes in research hotspots
relative to policy changes. This is because it takes time for policies to take effect and for
research to progress. Based on this, we highly encourage research on future projections
based on the previous research findings and changes in research hotspots. Research on
PAs in Nepal is mostly conducted in traditional academic disciplines. However, with the
impact of climate change and the resultant increase in natural disasters, studies from other
research areas, such as remote sensing, meteorology, and atmospheric sciences, are thus
expected to contribute much more [96].

4.2. Power Shifting and New Players

By using the WoS function “analyze results”, we found that Kenya and Austria were
among the pioneers of studying Nepal’s Pas (Figure 14). Kenya contributed to animal
research, with its first publication concerning the ivory trade in 1998 [97]. Austria started
its studies on Nepal’s PAs with a publication in 1994 in Germany about the impact of
tourism [98]. As new players, the Netherlands and Belgium have contributed mostly to
studies on biodiversity conservation and ecology. Meanwhile, Poland is interested in the
management of national parks, waste management, plants, and tourism.

Something interesting can be found in the density map of countries and regions
(Figure 15). Besides the US and Nepal, another contributor to the research on PAs in Nepal is
China. This is not unusual because China is naturally interested because of its neighboring
location in Nepal. To a certain degree, these two countries are connected to one another
ecologically. Other close neighbors of Nepal, such as Bhutan and Bangladesh, seem to be
less active in this party. However, bordering on each other means that they are bound to
have mutual benefits or losses. Transboundary PAs exist in Nepal. For example, the Sacred
Himalayan Landscape (SHL) connects Nepal, India, and Bhutan. These PAs also play the role
of ecological corridors for some iconic animals [65] between countries and regions. Hence,
here we highly suggest that these neighboring countries and regions conduct joint research,
which will bring more benefit to a larger regional, even international scale.
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4.3. Uneven Research Interest and Homogenization of Research Methods about Each PA Type

Among the mapping results, we found that the keywords about people, animals,
development, and conflict were the most prevalent research topics. The management
policies at the early stage did not allow people to live in PAs, and people’s demand for
natural resources created conflicts with the reserve [99]. The community-based conservation
recognizes the indispensable role of local people in the conservation process and no longer
completely prevents people from living and working in PAs. However, it increases the
chances of encounters between people and wildlife, which can lead to conflicts. For
example, in CNP alone, there were over 4000 wildlife-attack losses to humans, livestock,
and property from 1998 to 2016 [100]. In other PAs around the world, human—-animal
conflict is also of widespread concern [101]. In addition, it is difficult to strike a perfect
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balance between conservation and development, for example, using tourism to promote
the economy will inevitably bring some environmental pressure.

Figure 16 shows the top five keywords that appeared to fall into each category. The
first two, “protected areas” and “national parks”, have received much more attention
from researchers. One of the reasons that national parks have been accumulating more
publications would be their longest history in Nepal’s conservation progress since the
establishment of the first national park, Chitwan National Park [79], a sign of formal
conservation in the country. Another reason may be the dominant number of parks
(12 national parks), which is the most common type of PAs in the country (Figure 1).
Being different from national parks, buffer zones, conservation areas, and wildlife reserves
allow local people to use forest products in a sustainable way in Nepal [65]. Under such
circumstances, the management goals and practical needs of local people often lead to
“park—people conflicts” [102,103]. The buffer zone is thought to be a major conservative
priority, but few studies have been conducted to test its effectiveness in Nepal [104]. Hence,
more studies in these less-investigated areas should be conducted in the future.
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Figure 16. Comparison of top five keywords under each topic.

Many studies related to “people”, such as perception and attitude studies, employ the
research methods of questionnaire surveys or interviews. However, it is worth noting that
even in different studies, repeated questions may evoke the “memory effect” leading to
unreliable answers [105]. Therefore, more studies should be pursued, and new relevant
topics and previously under-studied disciplines should be investigated.

4.4. Insufficient Attention to “Hunting Reserves”

The Dhorpatan Hunting Reserve (DHR; Figure 1) is the only hunting reserve in
Nepal and is home to many mammalian species [101]. We did not analyze the keywords
of “hunting reserves” because there were only 12 papers concerning this topic, which
was not sufficient to generate a preferable map for reasonable analysis. However, this
does not indicate that this hunting reserve deserves no academic attention. There are
approximately 350-500 snow leopards (Uncia uncia) living in Nepal’s northern frontier,
and their presence has been suggested in many PAs of Nepal, with DHR being one of
them [106]. However, their survival is threatened by conflict with humans [107]. As a
controlled hunting area, the DHR has the potential to contribute to the conservation of
snow leopards. Many scholars have studied this endangered species in conservation areas,
as suggested by the large node (Figure 12). However, little research has been conducted on
snow leopards in the DHR. We suggest that special attention be paid to this issue. However,
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buffer zone communities depend on the revenue generated by the DHR. This avenue
usually comes from the government’s sale of hunting permits, and DHR creates certain
job opportunities [99]. Given the importance of DHR in terms of its social and ecological
aspects, more relevant studies are needed.

4.5. Limitations of This Study

Proceedings were excluded from our study. However, papers in proceedings derived
from international conferences usually contain hot topics. Book chapters were also excluded,
but many important social science studies have been described. Here, we suggest that
future studies consider an analysis that includes proceeding papers and book chapters. We
did not perform thesaurus removal because of the large number of keywords analyzed in
our study. This may cause some inaccuracies in the node size and links.

5. Conclusions

To draw a holistic and systematic picture of research on PAs in Nepal, we undertook
an integrative study using bibliometric analysis. An increase in the number of papers
indicates that the topic is growing and has attracted intense research interest. This research
did not receive widespread attention in the early years. However, the exponential growth
trend in the literature shows a high level of enthusiasm for research on this topic in Nepal.
We identified the changing trend in this field from geological aspects in the early stage
to the recent hotspots of climate change-related perspectives. There has been a shift of
“research powers” in countries and regions. Kenya, Canada, Norway, Switzerland, and
the US were among the earliest players. Nepal contributed the most in the middle stage.
China also became interested in this period. Belgium and Poland contributed the latest
publications.

We found that the research hotspots are changing with the shifting of conservation
policies in Nepal. We suggest conducting more predictive studies on the future develop-
ment of PAs. Currently, PAs research is mainly conducted in traditional disciplines, but
with the impact of climate change and the consequent increase in its negative impacts,
academic contributions from other study disciplines, such as remote sensing, meteorology,
and atmospheric sciences, are expected to contribute much more. Research enthusiasm
toward each keyword showed some imbalance with “protected areas” and “national parks”,
attracting much more attention than others. Although there is currently only one hunting
reserve, we suggest that more relevant studies should be conducted.
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Appendix A

Table Al. The journals with more than 10 publications.

Ranking Journals Publication Number
1 Mountain Research And Development 39
2 Oryx 31
3 Environmental Conservation 29
4 Global Ecology And Conservation 26
5 Biological Conservation 23
6 Environmental Management 22
7 Ecology And Evolution 19
8 Plos One 19
9 Biodiversity And Conservation 18

10 Journal Of Environmental Management 14
11 Sustainability 14
12 Journal Of Mountain Science 12
13 International Journal Of Sustainable Development And World Ecology 11

Table A2. The top 10 most cited articles.

Publication Citation

Rank Title of Publications Journals Year Count
1 Tectonic eV(?lution of the central Annapurna Range, Tectonics 199 423
Nepalese Himalayas
Neogene foreland basin deposits, erosional unroofing, and Geological Society of America
2 the kinematic history of the Himalayan fold-thrust belt, Bulle t?n y 1998 361
western Nepal
3 Shisha Pangma leuFogranite, sgujch Tibetan Himalaya: Field Journal of Geology 1997 332
relations, geochemistry, age, origin, and emplacement
4 Isotopic constraints on the age and provenance of the Lesser ~ Geological Society of America 1996 323
and Greater Himalayan sequences, Nepalese Himalaya Bulletin
. L . Proceedings of the National
5 Ezlg?;igg hal;l;]l:ﬁ fﬁzelj;; ;r;is; and people from the air, on Academy of Sciences of the 2006 319
& ! y United States of America
6 Decompression And Anatexis of Himalayan Metapelites Tectonics 1994 301
Tectonometamorphic evolution of the Himalayan Journal of Metamorphic
7 metamorphic core between the Annapurna and Dhaulagiri, Geol P 1996 254
eology
central Nepal
Exhumation, crustal deformation, and thermal structure of
8 the Nepal Himalaya derived from the inversion of Journal of Geophysical 2010 217
thermochronological and thermobarometric data and Research-solid Earth
modeling of the topography
P-T-t data from central Nepal support critical taper and . . .
9 repudiate large-scale channel flow of the Greater Himalayan gsﬁiot?;cal Society of America 2008 213
Sequence
10 Local attitudgs towards conserva'tion and tourism around Environmental Conservation 2001 208
Komodo National Park, Indonesia
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