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Abstract

Jute, an important natural fiber crop grown in Southeast Asia, particularly in India,
Bangladesh, and Thailand, has received considerable attention because to its superior
mechanical characteristics, high cellulose content, affordability, biodegradability, and
benefits for the environment. The data obtained from Web of Science (WoS) and
Scopus databases from 2004 to 2023, it explores publication trends, active authors,
sources, institutions, and countries contributing to the scientific literature. The in-
vestigation uses bibliometric tools like Bibliometrix and VOS viewer to map the in-
tellectual structure and research links. The findings show a steady increase in scholarly
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production, with a noteworthy high in 2022, highlighting growing awareness of jute’s
potential as a sustainable substitute for synthetic materials. The finding shows the
critical role that Indian contributors and organizations play in developing sustainability
study results, as well as worldwide collaborations, especially with nations in South and
Southeast Asia. This research illustrates the important of combining traditional
knowledge with emerging technology like precision farming and artificial intelligence
(Al) to deal with sustainability challenges. It also highlights weakness such a lack of
interdisciplinary collaboration and financial support. These findings help to shape
sustainable methods in jute agriculture, with implications for protecting the envi-
ronment and social development.
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Introduction

The current state of sustainability science in India’s jute farming highlights the crop’s
critical importance in India’s agricultural system. Jute is a multipurpose, environmentally
benign crop. Jute, a versatile and environmentally benign crop, has been an integral part of
India’s agricultural methods for decades.! However, rising demand for jute products,
together with changing environmental concerns and socioeconomic issues, necessitate a
thorough review of the current condition of sustainable practices in the jute farm industry.
Farmers are concerned about soil health, water management, and pesticide use, while
policymakers and researchers are actively looking for ways to improve the resilience and
sustainability of jute farming.’

Initiatives to support sustainable jute farming practices have proliferated in the last few
years. These initiatives cover a wide range of tactics, such as encouraging organic farming
methods, effective water management, and the creation of environmentally friendly
substitutes for conventional agrochemicals.® Furthermore, initiatives aimed at empow-
ering and educating farmers have gained traction in an effort to raise public knowledge of
sustainable methods.* Nevertheless, there are still issues that need to be resolved, such as
the development of markets for jute that is produced sustainably, the requirement for
novel technology, and the availability of funding for small-scale producers. For the
present state of sustainability research in jute agriculture, striking a balance between
economic viability and environmental responsibility remains a major problem.’

Future prospects for sustainability science in India’s jute industry appear bright,
provided different players work together to overcome current obstacles. Improvements in
precision farming, agro-technology, and the incorporation of technological advances are
anticipated to be critical in augmenting the sustainability of jute production. Moreover,
studies on climate-smart practices, resilient jute types, and circular economy models will
probably influence the industry’s future course. Collaboration among government
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agencies, research institutes, and commercial businesses is critical in developing a path for
sustainable jute cultivation.® The blending of ancient wisdom with modern technology
will be critical to finding a balance that benefits jute farmers, preserves the environment,
and meets the growing need for sustainable raw materials in India and abroad.

India (mainly West Bengal) and Bangladesh share this lush geographical region.’
China is also the world’s largest jute producer. Thailand, Burma, Pakistan, Nepal, and
Bhutan all grow jute on a smaller scale. Jute is the second most widely produced natural
bast fiber in the world, with an estimated annual production of 3.4 million tonnes. Jute
cultivation in India is mostly limited to the country’s eastern and north-eastern regions.
The Indian states of West Bengal, Odisha, Bihar, and Assam account for 98.41% of the
Jjute-growing area. West Bengal alone contributes 71% of total raw jute production and
73.09% of the total area.” It is primarily grown in the West Bengal districts of Mur-
shidabad, Nadia, North 24 Parganas, Cooch Behar, Hooghly, Malda, and Dakshin Di-
najpur. India produced around 1080 thousand metric tons of jute-based items in the
financial year 2021 shown in Figure 1. India produced around 1.24 million metric tons of
jute-based items in the financial year 2023, as shown in Figure 1. There has been a general
reduction over the last decade because of the cost-effectiveness of polypropylene
packaging. For the fiscal year 2023, India produced about 1.24 million metric tons of jute
products, showing a rise compared to the last year. Interestingly, the steep drop in
production in 2010 was linked to traders holding excessive stock. As the world’s biggest
producer of natural fibres, India produces more than half of the world’s jute.®

As the world’s focus shifts to sustainable development goals, understanding the
complexities of jute agriculture in India becomes critical. This research study not only
examines the current state of sustainability science in the context of jute farming, but also
seeks to illuminate future options for promoting sustainable practices in this critical sector.
The study attempts to contribute to the greater discourse about sustainable agriculture in
India by integrating available research, identifying gaps in current methodologies, and
proposing new alternatives.
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Figure 1. Production volume of jute goods in India from 2009 to 2023.
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In this study, we have attempted to respond to four important questions regarding jute
research in India from the Scopus and WoS databases: 1. Which year are the most research
publication on Indian jute literature? 2. Which are the most productive journals in India?
3. Which author received the most citations? 4. Which are the most productive affiliated
institutions and countries on Indian jute research? The remaining of this work is divided
into five sections. Section II describes the previous studies. Section III describes how the
bibliographic information was collected and the methods have been used for analysis?
Section IV summarizes and expresses the findings of the bibliographic analysis. Finally,
section V concludes the paper with a brief discussions, conclusion, limitations and further
study of Indian jute literature.

Related works

This study attempts to identify the research contributions of researchers related to jute
bibliometric studies; no research work published on the present topic. In addition, there
are several scholarly publications related to jute production, contribution, and marketing,
particularly in India.’ The environmental sustainability of jute agriculture has drawn focus
due to its potential as an environmentally friendly replacement to synthetic products.
Jute’s dual role in helping farmers both financially and environmentally by reducing
reliance on plastics and sequestering carbon has been emphasized by research on the
topic.'® Studies also highlight the relevance of sustainable agricultural strategies, such as
crop rotation and organic agriculture, in increasing jute yield while reducing degradation
of the environment.'' Despite its benefits, the use of sustainable methods in jute culti-
vation in India confronts considerable hurdles, such as restricted access to current ag-
ricultural techniques, insufficient regulatory backing, and shifting market demands.'?
Bibliometric investigations have showed a growing scholarly interest in the subject, with
thematic clusters focused on soil health management, bio-composites, and circular
economy concepts. '

Future paths in environmentally friendly science for jute farming will prioritize in-
novation and multidisciplinary methods. Recent research recommends incorporating
modern technologies such as precision agriculture, natural nanocomposites, and genetic
engineering to increase jute production as well as sustainability. Scholars have addi-
tionally argued for more rigorous policy frameworks and collaborations among aca-
demics, industry, and government to encourage sustainable jute production methods.'*
Bibliometric patterns indicate an increased interest in life-cycle analyses and the use of
jute as a sustainable material in a variety of industries, including packaging, construction,
and transportation. To achieve long-term sustainability, further studies must address gaps
in farmer knowledge, resource availability, and the socioeconomic consequences of
adopting sustainable agriculture techniques.'”

Materials and methods

In this study, we used two databases an overall bibliometric analysis framework for jute
agriculture, and all information retrieved from the WoS and Scopus databases on jute
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Table 1. Main information about Scopus and WoS databases.
Databases
Scopus/WoS
Description Results
Timespan 2004-2023
Sources 515
Articles 1915
Open access 201
Authors
Collaboration 3258
Single 59
Document types
Article 1834
Review article 8l

Table 2. Quantity by year trend in scientific production literature of Indian jute.

Year Articles Percent Cumulative Mean TC per art Mean TC per year
2004 35 1.83 35 26.00 1.24
2005 55 2.87 90 40.58 2.03
2006 53 2.77 143 32.00 1.68
2007 42 2.19 185 25.10 1.39
2008 57 298 242 24.61 1.45
2009 62 3.24 304 54.56 341
2010 57 2.98 36l 31.86 2.12
2011 50 261 411 41.46 2.96
2012 8l 423 492 29.96 2.30
2013 76 3.97 568 54.39 4.53
2014 73 3.8l 641 34.81 3.16
2015 79 4.13 720 25.99 2.60
2016 84 4.39 804 25.64 2.85
2017 97 5.07 901 22.07 2.76
2018 148 7.73 1049 24.36 3.48
2019 146 7.62 1195 25.13 4.19
2020 138 7.21 1333 24.96 4.99
2021 145 7.57 1478 14.04 3.51
2022 255 13.32 1733 11.88 3.96
2023 182 9.50 1915 8.68 6.34

TC Per Art.- Citations Per Article, TC Per Year- Citations Per Year.
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research output as shown in Tables 1 and 2. In bibliometric/scientometric analysis,
numerous bibliographic data sources can be used. These databases include abstract and
citation index databases like WoS and Scopus, full-text databases like ScienceDirect,
SpringerLink, and ProQuest, free online database sources like Google Scholar, Microsoft
Academic, Dimensions, and PubMed, and other data sources like Patent Derwent in-
novations index and book citation index.'®!” WoS has widely recognized indicators such
as Science Station Index Extended (SCIE), Social Science Citation Index (SSCI) and Arts
& Humanities Citation Index (AHCI), which are bibliographic sources available from
1989 to the present.'® We set the search conditions by the databases to the SCIE, SSCI and
AHCI indices. We also used the Scopus database in this study on jute research output.

Search query

We have adopted a Boolean search method. Although this method of retrieval has been
criticized, it maintains control and transparency, which were important both during the
construction of the query and the current purpose of the comparison.'® WoS and Scopus
provides two types of searches: basic and advanced, which allow for the creation of
complicated and extensive search queries to achieve a high level of validity. The authors
filtered the papers according to the relevance of the review objectives during the article
search between 2004 and 2023.

Following the survey, selection, and analysis of the informational material, a
metric study was conducted using bibliometric principles by bibliometric indicators

g Records identified through a documents o .
=] search resulted in the Scopus 2164 and ———> Limited to country in both databases
& WoS 1308 (2004-2023)
E v
= Bibliographic data Records were ;
merged through Bibliometrix R for ——» Duplicate records removed through
eligibility 3472 Bibliometrix R 868
: i
.g
)
g Records screened 2604
2]
2 v
= The remaining documents 2604 — 5 670 documents excluded because
& the documents selected were not
[ original Articles & Reviews
19 documents excluded because the
documents are not written in
English
o v
z Records included for the bibliometric
= study 1915
=

Figure 2. The procedure for identifying and selecting relevant articles.
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of production, which entails analysis and/or quantification, such as author profiles;
publication year; journals with the most publications; more productive Indian
institutions, countries and so on. The most commonly found keywords defined by
the authors were linked to each other.?’ The data shown in Figure 2, which describes
the process for finding and choosing papers on the subject of environmental
sustainability science of jute farming in India, can be divided into four steps:

Identification. Document scans in the Scopus (2164) and WoS (1308) databases yielded
3472 entries between 2004 and 2023, with a particular emphasis on the field of jute and
fiber in India. Records from both databases were combined to create the original dataset.

Screening. The Bibliometrix R tool was used to find and eliminate 868 duplicate records,
remaining 2604 unique records. Through the removal of redundancies, this procedure
guaranteed the data sets integrity.

Eligibility. Further refining involved removing 670 records that were not classed as original
articles or reviews, as well as 19 texts that were not published in English. The inclusion of
excellent and pertinent scholarly literature was guaranteed by this stringent filtering
procedure.

Inclusion. Following thorough screening and eligibility verification, 1915 articles were
found to be appropriate for the bibliometric analysis. These documents served as the
foundation for an analysis of sustainability science trends and directions pertaining to
Indian jute farming.

Data tools

The bibliometric software, such Bibliometrix, used to perform bibliometric
analysis.”""** Annual growth of publications, types of documents, languages,
nations, authors, institutions, journals, and citations were all included in the ex-
ported data.?* The literature was also imported into the VOS viewer tool, which was
used to build network visualization maps. Total Link Strength (TLS) was used to
represent the strength of international research collaboration. TLS is calculated
automatically by the VOS viewer when mapping the research activity of selected
countries/nations.**

Results

Quantity and citations by year on Indian jute literature

In recent years, the scientific literature has exhibited a remarkable increase in
volume related to jute agriculture research. Numerous growth models have been
established to analyze this acceleration. Data collected from two databases indi-
cates that a total of 1915 research documents were produced between 2004 and
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2023, as illustrated in Table 2. The patterns of publication in the field of envi-
ronmental sustainability research, particularly in relation to jute agriculture in
India, indicate a continuous rise in scholarly output. The number of publications
notably increased from a modest 35 in 2004 to a peak of 255 in 2022. The pro-
liferation of research underscores an increasing academic interest in the sustainable
potential of jute, an environmentally friendly alternative to composites and plastics.
The global initiative to confront environmental challenges and improve sustainable
agricultural practices is reflected in the rise of research efforts since 2017, with
annual publications surpassing 97 articles.

Future investigations might prioritize the integration of jute into circular economy
strategies, seeking to bolster its economic viability through cutting-edge biotechnological
solutions, and assessing its potential to lessen the impacts of climate change. These
findings accentuate the significant role of jute agriculture in advancing India’s sus-
tainability ambitions and contributing to the development of resilient global
environments.

The average Mean TC Per Art. And Mean TC Per Year from 2004 to 2023 are provided
in the table. Although Mean TC Per Art. Often varies over time, the years 2009 and
2013 have the greatest values, suggesting that these were years with particularly sig-
nificant publications. It’s interesting to note that, despite recent drops in Mean TC Per
Art., 2023 has the greatest Mean TC Per Year, indicating that current publications have
gained citation traction rapidly.

Table 3. Top 10 sources/journals based on the number of publications.

Scopus
Rank Source Pub p C H G QIR WoS Q/IF
| Journal of natural fibers Taylor & Francis l61 3232 31 49 2 0602 | 0.96
2 Polymer composites Wiley 8l 1959 28 40 | 0795 2 0.84
3 Journal of reinforced Sage 49 2734 27 49 | 0578 3 0.84
plastics and composites
4 Journal of applied polymer Wiley 46 1152 20 33 2 0557 2 0.55
science
5 Indian journal of fibre Nat. Ins. Sci. Com. 37 387 10 18 3 0216 3 0.19
& textile research NISCAIR
6 Journal of industrial Sage 34 1421 22 34 2 0488 | 0.76
textiles
7 Journal of polymer Prints publications 33 153 7 10 4 0.157 4 005
materials
8 Fibers and polymers Korean fiber soc 31 792 16 28 2 0446 | 0.62
9 Man-made textiles The synthetic and art 28 62 5 6 4 0.109 NA
in India silk mills res. Ass
10 Materials research express |OP publishing 26 518 13 22 2 0432 3 0.38

Pub- Publisher, P- Publications, C- Citations, H- H-index, G- G-index, Q- Quartile, SJR- Scimago Journal Ranking,
IF- Impact Factor.
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Sources on Indian jute literature

The top 10 sources/journals that have published the greatest number of works concerning
jute agriculture are outlined in Table 3 for both databases. This table ranks the sources
according to the total number of publications in the field, as well as the citation metrics
associated with these articles. Furthermore, the various impact indicators according to
JCR, SJR, and Scopus, as well as the relative position of the journal within its category
according to JCR and SJR, such as the quartile, h-index and g-index are displayed.*

The journal Natural Fibers stands out as the foremost publication in the field, featuring
161 articles and a total of 3232 citations, underscoring its substantial role in advancing
research on natural fibers, particularly jute. Its extensive and credible body of work is
evidenced by an H-index of 31, reflecting its broad recognition within the academic
community. The journal’s high citation and SJR score (0.602) highlight its effect on the
field, which has an IF of 0.96. Following this, both the Journal of Reinforced Plastics and
Composites and Polymer Composites make notable contributions to the exploration of
materials related to jute fibers and their applications. These journals exhibit considerable
influence based on both the quantity and quality of their contributions, as evidenced by
their elevated citation counts and strong SJR and impact factor ratings, pointing to an
increasing focus on the multidisciplinary integration of jute fibers with polymer com-
posites and eco-friendly practices.

However, journals like the Journal of Industrial Textiles and the Indian Journal of Fibre
& Textile Research represent new fields of study, particularly when it comes to Indian
farming methods and sustainability. Although these sources contribute to the field, their
influence may still be growing, and more focused research may come from these outlets,
as indicated by the comparatively low citation counts and H-index in these sources (e.g.,
the Indian Journal of Fibre & Textile Research has 387 citations and an H-index of 10).
Journals like the Journal of Polymer Materials and Fibers and Polymers tend to be more
specialized, concentrating on specific applications and materials, which correlates with a
lower citation count and impact factor. Additionally, the analysis reveals that some
journals, such as the Journal of Industrial Textiles and the Journal of Applied Polymer
Science, show a consistent level of influence, whereas others, including Man-Made
Textiles in India, contribute less significantly, as indicated by their lower publishing and
citation metrics.

Author’s productivity on Indian jute literature indexed in scopus and WoS

India has contributed 1915 publications authored by 3317 authors on jute research from
2004 to 2023, with Table 4 indicating the top 10 authors ranked by publication count from
the Scopus and WoS database. Among the top 10 authors, Roy A comes as the most
active, with 52 papers, 1165 citations, an h-index of 13, and a g-index of 33. Between
2004 and 2023, India has made significant contributions to jute research, resulting in
1915 publications authored by a total of 3317 researchers. The top 10 authors, ranked by
their publication counts, are detailed in Table 4, which utilizes data from the Scopus and
WoS databases. Notably, Roy A stands out as the most prolific author among this group,
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Table 4. Authors ranked based on publications on Indian jute literature.

Rank Author Publications Citations H-index G-index
| Roy A 52 1165 13 33
2 Kumar S 46 778 18 26
3 Sengupta S 44 679 13 24
4 Siengchin S 37 1751 22 37
5 Chattopadhyay S 36 297 10 16
6 Basu G 35 602 14 23
7 Samanta A 35 528 14 22
8 Mahesh V 35 489 12 21
9 Ray D 33 818 15 28
10 Parsania P 32 282 10 15

having published 52 papers, garnered 1165 citations, and achieved an h-index of 13 along
with a g-index of 33.

The strong citation counts and indexes of Sengupta S (44 articles) and Ray D
(33 articles) demonstrate their steady contributions and show the scope and importance of
their research. Other important contributors include Chattopadhyay S, Basu G, and
Samanta A, whose papers have modest citation metrics and represent a mix of developing
and established research in the subject.

The findings illustrate a dynamic research community with diverse levels of skill and
engagement. Notable authors with high h- and g-indices, including Siengchin S and Roy
A, signify impactful and well-regarded research that likely delves into new and multi-
disciplinary dimensions of jute agriculture. Conversely, researchers like Chattopadhyay S
and Parsania P display the potential to broaden and diversify their research initiatives.

Co-authorship analysis of authors on Indian jute literature

This mapping was used by the VOS Viewer software method and was based on data from
authors who had at least three documents in both databases. The color, the shape of the
circle, the shape of the font, and the thickness of the connecting line indicate the strength
of the relationship between the authors.”> We used co-authorship network analysis to
demonstrate the most significant authors in the field of Indian jute literature in Scopus and
WoS databases, as it helps to identify a disciplinary structure. We selected a total of
125 authors out of 1758 authors who met the threshold of a minimum of two publications
per author and the relationship among writers who contribute to the field of jute research.
The list of 50 authors was chosen, and high-frequency terms taken from each publication
record were used to map them into 50 clusters are shown in Figure 3. The author of Roy A
found in the six cluster and has the highest documents published across 50 clusters.
Analysis of the co-authorship data demonstrates the emergence of scientific clusters in
the research. Specifically, the foundational works of Roy AK and Chattopadhyay SN are
situated in Cluster 6, while the nascent domains of sustainable development science,
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particularly in relation to jute agriculture in India, are represented in Cluster 34 with Sinha
E. and Rout S. K. It is important to note that there are no interconnections among the
authors in the context of Indian jute literature within these clusters.

Affiliated organizations on Indian jute literature

The top 10 affiliated institutions ranked by publications, which together contributed
1157 organizations and 1915 articles shown in Table 5. Of these top 10 institutions, all

roy ak;chattopadhyay sn

singha, amar singh;thakur, vij

ranganathan, @ini;oksman, kr

singha, amar s.;rana, ashvinde

senthilkumar p;yeswanthkumar r

roy subhasish;§eéngupta anindit roy afjroy p

rawal, amit;sayeed, m. m. a.

samanta, ashislkumar;agarwal, zakr|ya‘3 mohamed;ramakrishnan

sinha, e,;rout, s. k.
sengupta, surajﬁ@
sen, tara;reddy, h. n. jaganna
vinayagamoorthy, r. sathish, thanikodi;jagadeesh,
ray, dipa;das, mahuya;mitra, d

sengupta surajit

sudha, s.;thilagavathi, g.

{}E‘.:. VOSviewer sadat abdul;chakraborty kaushi

Figure 3. Co-authorship network visualization of authors on Indian jute-related publications.

Table 5. Top 10 most frequent affiliated organizations.

H-
Rank Affiliation Articles Citations index
| Indian institute of technology system (lIT system) 219 4948 37
2 National institute of technology (NIT system) 209 5979 44
3 Indian council of agricultural research (ICAR) 203 1875 25
4 ICAR - national institute of natural fibre engineering and 94 99 20

technology

5 University of Calcutta 8l 919 19
6 Indian institute of technology (IIT) - kharagpur 78 2003 23
7 ICAR - central research institute for jute and allied fibres 74 766 17
8 Vellore institute of technology (VIT) 60 818 19
9 Anna university 59 1683 21
|

0  Council of scientific and industrial research (CSIR) - India 56 1987 24
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institutions from Indian in both databases on Indian jute related publications. The Indian
Institute of Technology System (IIT System) contributes in scientific output, with
219 articles and 4948 citations, indicating a robust impact on research and an H-index of
37. National Institute of Technology (NIT System) follows closely, with the highest
H-index of 44 and 5979 citations from 209 articles. The Indian Council of Agricultural
Research (ICAR), with 203 articles and 1875 citations, highlights its critical contribution
in promoting sustainable jute farming practices.

The role of institutions in sustainability research reveals its many dimensions, integrating
agricultural innovation, materials engineering, and environmental stewardship. Groups like
the ICAR-National Institute of Natural Fibre Engineering and Technology and the ICAR-
Central Research Institute for Jute and Allied Fibres are working to position jute as a
sustainable alternative to synthetic fibers. At the same time, universities like the University of
Calcutta and Vellore Institute of Technology are enriching the discussion on the economic and
environmental impacts of jute production with their influential research.

This study emphasizes the necessity of increased institutional cooperation in ad-
dressing global issues like plastic pollution, resource shortages, and climate change.
Future studies can include jute manufacturing technology developments, farmer welfare
regulations, and scalable approaches for introducing jute-based products into interna-
tional markets. The paper offers a strategy for utilizing jute agriculture as a fundamental
component of India’s sustainable development.

Countries of co-authorship on Indian jute literature

Table 6 the collaborative network for the 31 countries/regions in both databases. The
country collaboration network represents the level of communication between
countries as well as their active scientific development research. VOS viewer was
used to create a network to identify these countries, the most influential, and the
collaborations between them. “Co-authorship” was the type of analysis, while
“countries” was the unit of analysis.?® The network’s color distribution indicates the
diversity of research. The size of the node denotes the countries’ influential pa-
rameters. That is, the country is more significant with the larger size of the node. The
strength of the links between them can be used to display the relationships between
institutes from different nations/countries.

Using bibliometric tools namely VOS viewer and a thesaurus file, the research revealed
79 countries, of which 31 were chosen for mapping (Figure 4). With a total of 115 links
and a TLS of 521, the visualization produced 11 different clusters that showed the level of
connection.

The principal emphasis of this study is on India, which emerges as the most significant
contributor in this field, evidenced by its publication of 1915 papers and the establishment
of strong international connections. Thailand likewise has a high level of involvement, as
evidenced by its 46 articles and expanding cooperation initiatives, especially with its
neighbours in the region. Similarly, Saudi Arabia, with 45 publications and a notable link
strength, demonstrates its interest in expanding agricultural scholarship through sus-
tainability science, despite the fact that it does not cultivate jute.
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Table 6. Analyzing research output of different countries of co-authorship.

Rank Country Articles Citations TLS Rank Country Articles Citations TLS
| India 1915 46,697 370 17  Germany 7 352 9
2 Thailand 46 2016 83 18 Oman 6 28 I5
3 Saudi Arabia 45 1246 105 19  Pakistan 5 118 15
4 Ethiopia 38 317 57 20  Poland 4 183 6
5 Malaysia 35 1736 68 2| Italy 4 70 9
6 South Korea 21 505 36 22 UK 4 12 6
7 England 19 731 40 23 Egypt 3 109 8
8 USA 17 727 22 24  Taiwan 3 145 12
9 Canada 17 568 27 25 Czech Republic 3 72 6
10 China 16 479 38 26  Nigeria 3 47 7
Il South Africa Il 621 16 27 Iraq 3 14 8
12 Sweden 10 432 14 28 Russia 3 27 10
13 Turkey 9 280 15 29  Chile 3 18 3
14 Bangladesh 8 274 15 30  Hungary 3 46 3
15  Australia 7 137 15 31 Tunisia 3 58 3
16  Brazil 7 176 8

o
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Figure 4. Co-authorship network visualization of the country on Indian jute related publications.

India core contributor (Cluster 2 in green color). As a key player in jute agriculture, India has
made substantial contributions to research on sustainability. The nation has fostered
strong collaborative relationships with countries like South Korea and Bangladesh, which
underscores the importance of regional alliances in advancing scientific knowledge and
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examining the socioeconomic benefits of jute as a sustainable alternative to plastic
materials.

Bangladesh with regional collaborator (Cluster 3 in blue color). Bangladesh, the world’s
second-biggest jute producer, has formed an important regional relationship with India,
notably in clusters concentrating on common environmental issues and jute agriculture
advancements. Bangladeshi scholars advance sustainable practices and investigate the
socio-economic effects of jute production with eight articles, 274 citations, and a TLS of
15. This collaboration illustrates how these 2 South Asian countries prioritize sustain-
ability in both the economy and the environment.

Saudi Arabia’ contributions (Cluster | in red color). Saudi Arabia’s strong network of
connections facilitates the establishment of collaborations with key research centers in
nations like China and India, highlighting its essential significance. The nation’s com-
mitment to sustainable agricultural practices resonates with global sustainability initia-
tives, particularly in promoting natural textiles such as jute and decreasing reliance on
synthetic materials.

The detailed co-authorship study reveals the escalating importance of global col-
laboration in fostering sustainability science in jute cultivation. India is a leader in this
domain, but countries such as Saudi Arabia and Thailand are also enhancing their in-
ternational relationships, which in turn is shaping research results and their application in
real-world scenarios.

Co-occurrences of most frequent keywords

Table 7 provides an overview of the 20 most frequently utilized keywords in jute research
spanning the years 2004 to 2023. Additionally, this figure illustrates a network visual-
ization of author keywords, each appearing at least three times. The VOS viewer software
was employed to construct and visualize bibliometric networks, effectively mapping
keywords to their respective author’s keywords. The color of the connecting line, the
shape of the circle, the size of the font, and the thickness represent the relationship with
other keywords. The color represents a separate cluster.””** A total of 4062 keywords
from 1915 articles meet the criteria for inclusion, and a network visualizing map was
created using the VOS viewer (Figure 5). Five clusters with 588 links and a TLS of
1743 were found by the analysis, demonstrating theme strengths and research partner-
ships in this field.

Cluster |: Strategies for biodegradation and treatment. The central theme of this cluster is the
application of chemical and physical treatments to enhance the sustainability of jute fibers.
Important keywords include “biodegradation” (21 occurrences, TLS: 28), “bleaching”
(19 occurrences, TLS: 30), and “alkali treatment” (45 occurrences, TLS: 70). The ob-
jective of this study is to identify innovative approaches that enhance the biodegradability
of jute while maintaining its mechanical integrity.
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Table 7. Co-occurrences of most frequent keywords in Indian jute literature.

Rank Keyword Occurrences TLS Rank Keyword Occurrences TLS
| Jute 312 250 11 Sem 55 128
2 Mechanical properties 271 380 12 Hybrid composite 54 86
3 Jute fiber 143 145 13 Water absorption 54 99
4 Natural fiber 98 126 14  Epoxy 52 Il
5 Composites 96 133 15  Alkali treatment 45 70
6 Tensile strength 88 175 16  Composite 44 74
7 Hybrid 87 155 17  Fibers 44 58
8 Natural fibers 82 92 18  Flexural strength 38 86
9 Jute fibre 65 59 19  Polyester resin 38 67
10 Thermal stability 57 82 20 Epoxy resin 37 50
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Figure 5. Co-authorship network visualization map of keywords occurrence.

Cluster 2: Optimization of mechanical properties and fiber. Cluster 2 addresses the structural
and mechanical improving of jute fibers. The major key terms are “mechanical prop-
erties,” “jute,” and “tensile strength” are important. This cluster of research investigates
how the mechanical properties of jute could be improved for industrial purposes, such as
replacing synthetic materials in composites. This cluster is important because it can help

close the gap between industrial usefulness and sustainability.

Cluster 3: Environmental compatibility and natural fibers. In Cluster 3, the emphasis is placed
on the environmental benefits associated with natural fibers. Important concepts in this
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context are “polyester resin,” “mechanical properties,” and “natural fiber”. Investigations
by scholars have identified jute as a sustainable alternative to synthetic fibers, owing to its
compatibility with multiple resins and its ability to biodegrade. The cluster highlights the
necessity of developing jute-based materials to fulfill global sustainability targets.

Cluster 4: Advanced composites and hybrid materials. Cluster 4 analyzes the utilization of
jute in hybrid composites to boost material performance. The incorporation of jute
alongside other materials, including glass fibers and epoxy resins, has been thoroughly
examined to produce sophisticated composite materials. This cluster presents information
regarding the formulation of resilient and eco-friendly hybrid materials.

Cluster 5: Durability and water absorption. The investigations in this cluster aim to reduce
jute’s hydrophilicity in order to improve its long-term usage. This research is significant
for uses where moisture resistance is an important consideration, like construction
materials. Future research could look into novel treatment of surfaces and coatings that
enhance water resistance while maintaining biodegradability.

Discussions

Currently, there has been a marked increase in the global demand for reinforced
plastics that are derived from natural, sustainable, biodegradable, and eco-friendly
fibers. The necessity for materials that are both environmentally safe and durable,
suitable for a variety of structural and non-structural applications, continues to rise
steadily. Jute fiber is one of the most widely used natural fiber, with qualities similar
to those of synthetic fiber. The findings show that jute can be used as a low-cost
alternative way of producing more environmentally friendly composites in the
industry. Jute’s economic relevance and its ecological benefits, including its ability
to sequester carbon and its biodegradability, have contributed to a significant uptick
in environmental sustainability research in India.”’ Recent bibliometric analyses
show a considerable expansion in the body of literature concerning sustainable jute
practices, reflecting a heightened awareness of climate change and the critical need
for sustainable farming methods.

Notably, recent studies have focused on developments in organic jute cultivation and
integrated pest management approaches.*® The incorporation of traditional understanding
into new techniques is a widespread trend, demonstrating interactions between agri-
cultural organizations and environmental experts. Although despite these advancements,
there are still issues including inadequate policy support, restricted finance, and infra-
structure issues.’

The path toward environmentally sustainable jute farming in India is marked by
the necessity of adopting more advanced technologies and supporting interdisci-
plinary research initiatives. Evidence shows that the use of artificial intelligence and
precision agriculture can lead to increased production without compromising en-
vironmental sustainability.’* A significant focus is placed on advancing sustainable
jute research beyond agricultural practices to encompass the entire value chain,
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including processing and waste management, with the aim of reducing ecological
impact.>®> The advancement of this discipline will significantly depend on the
cultivation of international research collaborations and the enhancement of gov-
ernment support via financial mechanisms and policy frameworks. Critical actions
that can propel the development of this field include providing education to farmers
regarding sustainable practices and fostering partnerships between the public and
private sectors to invest in environmentally friendly innovations.****

The landscape of environmental sustainability science in jute farming in India is
currently thriving, attracting a lot of academic and practical interest. A review of
publications between 2004 and 2023 reveals a steady growth pattern, with a sig-
nificant peak in research output in 2022. This highlights a growing awareness of
jute’s potential as a sustainable, eco-friendly fiber. Important journals like the
Journal of Natural Fibers and Polymer Composites have played a crucial role in
sharing this research, and prominent figures like Roy A and Kumar S have made a
name for themselves in this field. Based on the study of published articles, the Indian
Institute of Technology System (IIT System) and the National Institute of Tech-
nology (NIT System) rank top in terms of contributions from authors across different
organizations. Despite this, there are ongoing challenges, including the alignment of
economic interests with sustainable practices, the promotion of market opportunities
for eco-friendly jute products, and the provision of necessary resources and
technology to small-scale producers. In addition, the study uncovers rising trends
and potential gaps in the literature, highlighting areas that necessitate further ex-
ploration and innovation in the sustainability science of jute farming. These insights
play a significant role in shaping strategies and policies designed to improve the
sustainability of jute cultivation, which in turn addresses larger environmental and
socioeconomic issues.

Conclusion

A bibliometric analysis sheds light on the current landscape of environmental sustain-
ability science in jute farming in India, showing that while interest is on the rise, the
research is quite fragmented. Jute has been recognized for its eco-friendly qualities and
socioeconomic importance for a long time, but the scientific research has yielded mixed
results. Nowadays, the spotlight is on sustainable production methods, pest management,
and the role of jute in carbon capture. However, there is still a significant concentration of
research from a few academic organizations and minimal collaboration across inter-
disciplinary sectors. This fragmentation limits the comprehensive understanding needed
to improve jute’s function in sustainable agriculture systems and larger conservation
initiatives. Integrating modern innovations like remote sensing, agricultural precision,
and biotechnological breakthroughs can help optimize farming practices and increase
yield sustainability. The emphasis on socio-environmental implications, especially
farming community’ financial resilience, will be important in encouraging scalable and
inclusive policies.
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Limitations and future directions

This bibliometric analysis concerning the sustainability of jute agriculture in India is
subject to various limitations, such as its exclusive dependence on information from the
WoS and Scopus databases, which may cause it to overlook pertinent works from other
sources. It’s possible that the study’s emphasis on particular keywords left out more
extensive discussions of the subject. Incorporating a wider array of databases and
adopting a multidisciplinary approach that considers social, technological, and economic
factors could really expand future research. It’s also key to focus on longitudinal studies
that examine the long-term impacts of sustainable practices in jute agriculture. Col-
laborating with policymakers and practitioners can help turn research insights into ac-
tionable steps for more sustainable farming. By filling these gaps, future studies could
yield deeper insights and improve the effectiveness of sustainable methods in jute
cultivation.
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