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ABSTRACT - REZUMAT

Green threads: a bibliometric review of sustainable manufacturing practices in the fashion industry

The significance of sustainable manufacturing has increased, especially in the fast-fashion sector, amid the growing
urgency of resource depletion, environmental degradation, and unsustainable industrial practices. To map the thematic
and intellectual landscape of research in sustainable fashion and manufacturing, this study performs a thorough
bibliometric analysis. This study uses quantitative and qualitative bibliometric techniques using Biblioshiny (R Studio) to
identify important trends, powerful authors, high-impact publications, prestigious journals, and emerging research
themes based on 194 research documents that were pulled from the Scopus database. The results show that scholarly
interest increased significantly after 2015, with significant increases in publications from 2020 to 2023. Two prominent
sources are Sustainability (Switzerland) and the Journal of Cleaner Production. Key motor themes like recycling,
sustainable development, and the circular economy are highlighted by thematic mapping, and co-authorship networks
show prominent collaborative clusters headed by writers like Shamsuzzaman M. and Islam M.T. There are still gaps in
regional diversity, interdisciplinary integration, and real-world implementation studies, despite an expanding body of
research. For academics, professionals, and legislators hoping to promote sustainable change in the global fashion
manufacturing industry, this paper offers strategic insights.

Keywords: circular economy, green practices, Scopus, sustainability, textile industry, co-authorship network, thematic
mapping

Fire ecologice: o analiza bibliometrica a practicilor de productie sustenabila in industria modei

Importanta productiei durabile a crescut, in special in sectorul modei rapide, din cauza urgentei crescande legate de
epuizarea resurselor, degradarea mediului si practicile industriale nesustenabile. Pentru a cartografia peisajul tematic si
intelectual al cercetérii in domeniul modei si productiei durabile, acest studiu realizeazd o analizd bibliometrica
aprofundata. Acest studiu utilizeaza tehnici bibliometrice cantitative si calitative folosind Biblioshiny (R Studio) pentru a
identifica tendinte importante, autori influenti, publicatii cu impact ridicat, reviste prestigioase si teme de cercetare
emergente pe baza a 194 de documente de cercetare extrase din baza de date Scopus. Rezultatele arata ca interesul
academic a crescut semnificativ dupa 2015, cu cresteri importante ale publicatiilor intre 2020 si 2023. Doud surse
proeminente sunt Sustainability (Elvetia) si Journal of Cleaner Production. Teme cheie precum reciclarea, dezvoltarea
durabila si economia circulard sunt evidentiate prin cartografierea tematica, iar retelele de coautorat arata clustere
colaborative proeminente conduse de scriitori precum Shamsuzzaman M. si Islam M.T. Existd incd lacune in
diversitatea regionald, integrarea interdisciplinara si studiile de implementare in lumea reala, in ciuda unei activitati de
cercetare in expansiune. Pentru academicieni, profesionisti si legiuitori care sperd s& promoveze schimbari durabile in
industria globald a modei, acest articol oferéd perspective strategice.

Cuvinte-cheie: economie circular, practici ecologice, Scopus, sustenabilitate, industria textild, refea de coautorat,
cartografiere tematica

INTRODUCTION

Population growth, resource depletion, and environ-
mental degradation are major global issues endan-
gering human survival and advancement. When
resources are used to produce goods, toxic environ-
mental pollutants are released. Numerous programs
are in place to encourage green practices in the
industrial sector in response to growing concerns
about resource scarcity and environmental degrada-
tion [1, 2]. The objective is to create and advance
environmentally friendly production methods.
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Manufacturing will continue to play a significant role
in wealth creation, job creation, and global economic
growth for years to come. As a result, incorporating
green practices into manufacturing has been a hot
topic lately [3].

In the past ten years, there has been an increase in
the number of green initiatives. It is possible for envi-
ronmental management systems, green supply chain
practices, environmental responsibility, and new cir-
cular economy practices to make a contribution to the
implementation of green industrial policy [4].
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“Green manufacturing” (GM) is an emerging method
of production that embraces environmentally friendly
practices in order to improve efficiency [5]. This tech-
nique is referred to as “green manufacturing for the
first time”. GM is a method or system that maximises
sustainability and minimises environmental impact by
reusing materials and developing new products that
are beneficial to the environment. This is accom-
plished through the production of environmentally
friendly products [6].

According to Deif, General Motors is a paradigmatic
example of a new manufacturing paradigm that
includes a wide variety of environmentally friendly
strategies, drivers, and procedures to maximise
resource efficiency [7]. Green product design and
green technology must be expressly integrated
across the entire manufacturing process for GM to be
considered environmentally responsible [8-13]. A
great number of businesses have either already
adopted genetically modified organisms or are mak-
ing preparations to do so.

The general public is in agreement that we need to
take action in order to protect the natural resources of
our world; hence, businesses have the opportunity to
improve their image by transitioning to production
methods that are more environmentally friendly. In
addition, this approach has the potential to save
costs for the organisation over the course of time by
facilitating the implementation of more efficient sys-
tems and the cultivation of a corporate culture that is
dedicated to the development of innovative proce-
dures. There is a possibility that the amount of waste
that an organisation produces will reduce as a con-
sequence of these more efficient practices [14].

Not only does the term “fast fashion” refer to the con-
cept of speed, but it also refers to a set of practices
that are implemented in the fashion market with the
intention of achieving continuous growth based on
the power and prosperity that the brand represents,
as stated by Fletcher. In this sense, the reflection of
the change was taken by the large-scale clothing pro-
duction factories. There was a 6.2% growth in pro-
duction in the global fashion sector (clothing) in the
year 2020 [4]. In 2017, the largest fast fashion com-
pany, H&M, achieved 1.4% of the overall market.
According to Pang and Zhang [3], the economic per-
formance of the fast fashion business model is sig-
nificant because of the low pricing and rapid product
rotations that encourage excessive consumption,
particularly among children and teenagers of the
younger generation [15].

Therefore, businesses that had previously built a
debut collection for each semester are now begin-
ning to generate numerous entries during the same
period of time. In addition, they are increasing the
number of products that are created for each collec-
tion, which ultimately leads to an increase in the num-
ber of sales (markdown) [16]. There are various sus-
tainability concerns, some of which are related to the
low reuse and recycling rates during their life cycle,
particularly in the post-use phase [17]. Global fashion
delivers great economic benefits, but at the same
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time, there are many problems associated with sus-
tainability. According to the European Materials
Federation (2017), the recycling rate in the fashion
business is approximately 1%, which is significantly
lower than the recycling rate in the plastics sector,
which is 14% [18].

Salcedo makes a comment in the social domain on
the hazardous and risky working circumstances that
are provided by the global textile industry [19]. These
conditions are established for the most part in Third
World countries such as India and China, where
labour is more affordable and does not necessarily
have a higher level of qualification. In addition, we
bring attention to the fact that children and adoles-
cents are frequently exposed to environments that
are not conducive to their health, that employees
receive a meager compensation (generally between
one and two percent of the total sale price of a piece),
and that they are also exposed to a variety of chem-
icals, insecticides, and other substances that are
detrimental to human health and ecosystems.
Several understudied topics are revealed by a biblio-
metric analysis of the body of research on circular
economy practices, sustainability in the fashion
industry, and green manufacturing. First off, although
the body of research on green manufacturing is
expanding, there is still little interdisciplinary integra-
tion in the literature, especially when it comes to sup-
ply chain management, environmental science, and
social sustainability studies. Research clusters typi-
cally concentrate primarily on technical or environ-
mental issues, with fewer studies examining socioe-
conomic factors like consumer behaviour or labour
welfare. There is also a clear geographic divide, with
most research concentrated in developed economies
and little research on developing nations, where fast
fashion manufacturing is most common.
Furthermore, as evidenced by low citation counts and
little keyword co-occurrence, emerging themes like
post-consumer textile waste management and green
fast fashion practices are still in their infancy. In order
to capture the dynamic evolution of sustainable prac-
tices across industries, more real-world case studies,
regulatory impact assessments, and longitudinal
research are needed. Finally, policy-driven and
empirical studies continue to be underrepresented.
As a result, the following research questions have
been framed:

RQ1: How has the volume of publications on
green manufacturing and sustainability in
the fashion industry evolved?

Who are the most influential authors con-
tributing to research on green manufactur-
ing and sustainability in fast fashion?

In which journals is research on green
manufacturing and sustainable fashion
most frequently published?

What are the most frequent words used in
green manufacturing research?

Which documents have received the high-
est global citations in sustainability
research, and what makes them influential?

RQ2:

RQ3:

RQ4:

RQ5:
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RQ6: What are the key thematic clusters and
interconnections in sustainability research,
particularly in relation to manufacturing
and the fashion industry?

What are the most influential and emerging
research themes in sustainability, based on
their relevance and development over
time?

Which authors have collaborated on
research related to sustainable manufac-
turing in the fashion industry?

To respond to the aforementioned queries, we
employed bibliometric network analysis. The biblio-
metric analysis offers an easily extended perspective
from micro to macro levels, in contrast to traditional
narrative reviews of the literature based on the
researchers’ knowledge [20]. One of the best meth-
ods for conducting quantitative analyses of scientific
findings is bibliometric analysis [21]. The best way to
ascertain the conceptual framework of a field of study
is through a bibliographic analysis [2, 22].

RQ7:

RQS3:

LITERATURE REVIEW

Human concerns about the environment served as
the impetus for the early 1990s introduction of the
GM concept [23]. Initially, GM’s focus was entirely on
processes in an effort to reduce manufacturing
waste. After that, the focus switches to the final prod-
uct, with steps being taken to preserve water, energy,
and other natural resources. In a very specific sense,
GM is typically understood to refer to the manufac-
turing of environmentally friendly goods, such as
those used in clean technology equipment and
renewable energy systems [24]. But in a much larger
sense, GM is typically understood to be about putting
green strategies into practice, such as waste and
resource reduction strategies [3]. The idea is univer-
sal in its application, even though it is difficult in a
broad sense. In fact, products made with eco-friend-
ly production techniques are considered green [10].
The current body of research typically concentrates
on the idea of greening manufacturing processes as
a whole. From an economic perspective, “GM” aims
to lessen or eradicate the adverse effects of “exter-
nalities” on the environment. Businesses view GM
practices as advantageous [25].

In keeping with their GM experiments, Herva et al.
developed a method to evaluate the environmental
impact of a cotton jacket manufacturing facility [26]. A
GM system model was presented by Deif [7]. Plans
for a more environmentally friendly and efficient man-
ufacturing process are depicted in the model.
Businesses’ GM practices may be validated based
on their strategic goals, behaviour toward stakehold-
er demands, and stakeholder interests, according to
the methodology created by Bigliardi and Bottani
[27]. Rehman and Shrivastava conducted a thorough
analysis of the GM literature review research [23].
They came to the conclusion that there were different
areas of GM research. GM integrates a wide range of
procedures into all business operations that have an
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effect on the environment. The GM framework for
sustainable development in the Indian steel industry
was validated by Shrivastava et al. [10]. The study
detailed the organisation’s GM implementation
strategy and how it affected overall performance.
Motivators for industrial GM implementation were
identified and ranked by Mittal and Sangwan [28].
It was concluded that strong GM regulations and gov-
ernment incentives might aid industries in imple-
menting GM. Arulrajah et al. offered a perspective
that exhorts scholars to assess a company’s human
element in order to ascertain whether or not it adopts
green practices [29].

There have been multiple attempts to implement it
because of the success factors as well as technical
and managerial issues. GM has surfaced in recent
years and now covers every phase of the product life
cycle, from design to end-use [30]. It refers to the par-
ticulars of environmentally friendly manufacturing
practices, including pollution control, recycling, con-
servation, waste management, environmental pro-
tection, and regulatory enforcement [10]. In practical-
ly every manufacturing activity, green practices are
crucial [24—40].

One of the most resource-intensive and environmen-
tally damaging industries, the fashion sector uses a
lot of energy, water, and chemicals. It also contributes
significantly to greenhouse gas emissions and textile
waste [41]. Researchers and policymakers have
placed a greater emphasis on sustainable manufac-
turing practices in recent years as a way to lessen
adverse social and environmental effects [33]. The
application of circular economy concepts in fashion,
which emphasise long-term, reusable, and recyclable
design, is being highlighted in an expanding corpus
of literature [37]. Waste reduction measures include
product take-back programmes, textile-to-textile
recycling, and new business models like clothing
rental and resale [34].

However, fibre blends, expense, and inadequate
infrastructure continue to be obstacles to the scaling
of recycling technologies [35].

Sustainable fibres are becoming more popular as a
substitute for conventional fibres. In an effort to
lessen reliance on virgin polyester and cotton, stud-
ies show a growing use of recycled fibres, regenerat-
ed cellulosics, and bio-based textiles [40]. Although
these materials have the potential to reduce life-cycle
impacts, challenges with scalability and performance
parity with conventional fibres still exist [42]. Due to
the extensive use of chemicals and water, wet pro-
cessing, especially dyeing and finishing, is a major
environmental hotspot. Waterless dyeing techniques
that can drastically lower effluent discharge include
foam dyeing, enzymatic treatments, and supercritical
CO, dyeing [36].

Despite their potential, supply-chain fragmentation,
fibre compatibility, and cost prevent widespread
adoption [40]. The most widely used technique for
assessing environmental effects along the clothing
value chain is still life cycle assessment, or LCA. Its
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function in locating hotspots is highlighted in recent
reviews, especially during the stages of raw material
production, dyeing, and consumer use [35]. However,
accurate evaluations are hampered by inconsistent
methodological approaches and a lack of supplier
data [34]. For more comprehensive evaluations, the
authors suggest incorporating social life cycle
assessments (S-LCA) and harmonising LCA stan-
dards [41]. A growing priority is the electrification of
heat-intensive processes and the adoption of renew-
able energy sources to decarbonise manufacturing
[42]. Cleaner energy systems, like electric heat
pumps, are being promoted to supplier factories that
frequently use fossil fuel boilers (Vogue Business,
2025). It is believed that financing methods and
brand-supplier partnerships are crucial to removing
financial obstacles.

Increasingly, efforts are being made to improve effi-
ciency and transparency through digital technologies
such as Al-driven supply-chain optimisation, digital
product passports, and blockchain-based traceability
systems [33]. By decreasing overproduction, enhanc-
ing waste management, and facilitating recycling
through material traceability, these tools promote
sustainable manufacturing. Nevertheless, interoper-
ability issues and implementation costs continue to
exist [41]. Beyond environmental issues, fair wages,
worker safety, and labour rights must all be consid-
ered in sustainable fashion manufacturing. The inte-
gration of environmental and social governance
(ESG) measures into manufacturing practices is
emphasised by scholars [39]. Without more exten-
sive systemic changes like guaranteeing livable
wages and increasing supplier capacity, implement-
ing audits alone is insufficient [38].

According to recent studies (2023-2025), scalable
applications of sustainable manufacturing practices
are emerging in the fashion industry, moving beyond
theoretical discussions. Recycling,

According to Chadegani et al., the Scopus database
is the most searchable citation resource and the most
comprehensive source for citations and abstracts of
literature searches [31]. According to Zhao and
Strotmann, Scopus has 60% more coverage than
Web of Science. “Manufacturing” and “sustainable”
are the two terms that make up the concept of “sus-
tainable manufacturing”. In order to guarantee that
both terms are included in the results, we conducted
separate searches for each of the terms [32]. In the
first, all of the potentially relevant keywords linked
with sustainable were included, and in the second, all
of the sustainable manufacturing practices that were
associated with keywords were included. In the end,
the search term that we used was (Sustainability)
and (sustainable manufacturing in the fashion sec-
tor). After conducting this search, a total of 332 doc-
uments were found. A total of 204 documents were
produced after the first filters were applied to only
include papers from the following subject areas:
Business, Management and Accounting,
Environmental Science, Social Sciences, and Arts
and Humanities. Choosing only research articles,
review papers, book chapters, and conference
papers allowed for even more refinement.

This study’s bibliometric analysis is a result of the
final screening. A new and continuously evolving field
of research serves as the foundation for our analysis;
hence, we have concentrated on all of the references
contained within the database, which includes con-
ferences and papers from journals that have been
subjected to peer review. According to Aria &
Cuccurullo, we started the analysis by obtaining
important bibliometric, qualitative and quantitative
data. This included things like articles authored,
authors, citations, country of origin, or keywords [5].
We did this by using a statistical tool that was avail-
able on R-Studio. In the realm of bibliometric analy-
sis, Bibliometix is software that is based on R. R is an
ecosystem program, which implies that it operates in

materials, and cleaner processing
innovations are progressing, but
widespread adoption is still ham-

Screening

pered by systemic issues with
costs, policy, data accessibility, and

Total Documents from
Scopus-332

Total documents after screening-
204

social equity. Harmonised life cycle

assessment (LCA) frameworks,

Identification

supplier decarbonisation invest-

v

ments, extensive circularity infras-
tructure, and integrated environ-
mental-social approaches must be
the main focuses of future research

Refining & Exporting

Total articles for Bibliometric
Analysis-194

and practices.

METHODOLOGY \

Inclusion

Finding databases that support the
study is the first stage in the biblio-
metric analysis process [12].

R Studio- Bibliometric Qualitative
& Quantitative Analysis

Information from the Scopus

database as of July 12, 2025,
served as the basis for this article.
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a cohesive environment with the
assistance of a group of open- Articles
source components. These com- @
ponents include open-source
libraries, algorithms, and graphics
applications.

ANALYSIS AND FINDINGS

To answer the research questions
of the study, data were taken from
the Scopus database and exam-
ined using Biblioshiny, the graphi-
cal user interface of the
Bibliometrix package in R. Scopus
was selected as a reliable source
for bibliometric analysis due to its

Annual Scientific Production

extensive coverage, which includes R
indexed journals, conference pro- )

ceedings, and book series.

Annual scientific production
As a reflection of the early stages

Fig. 2. Year-wise contribution

of scholarly interest in this field, the
annual scientific production on
sustainability in the fashion indus- SUSTANARITY (SWITZERLAND
try shows an initially modest
research output between 2003 and

2014. From 2015 onward, there FASHION, STVLE AND FOSULAR CULTURE

was a steady rise, indicating grow-
ing academic involvement.

Notably, publications increased
significantly between 2020 and
2023, reaching a peak of over 40

Sources

articles in 2023. This highlights the i e e

increased research momentum
that may have been fueled by cur-

rent world events and a growing e e

interest in interdisciplinary topics.
Despite a drop in 2024 and 2025,
production levels are still signifi-
cantly higher than in previous

Most Relevant Sources

b

N. ¢f Documents

years, indicating that the field of
study has received ongoing schol-
arly attention (figures 2 and 3).

Most relevant sources

The most pertinent sources supporting sustainability
in fashion research are shown in figure 2. With 17
papers, Sustainability (Switzerland) is the most pop-
ular publication among the journals. The Journal of
Cleaner Production comes in second with 14 papers
(figure 3). This suggests that journals with an empha-
sis on sustainability and the environment are essen-
tial for sharing research in this field. A varied but less
extensive range of publication venues was highlight-
ed by the three to four articles each from the remain-
ing sources, which included Food Quality and
Preference, Environmental Engineering and
Management Journal, and others. The concentration
of publications in a small number of core journals
indicates favoured platforms for academics and
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Fig. 3. Top contributing journals

offers insightful information for upcoming researchers
looking for significant publication opportunities.

Bradford’s Law is used in figure 4 to show how core
sources are distributed, highlighting the journals that
make the biggest contributions to the body of knowl-
edge on sustainable manufacturing in the fashion
sector. According to the analysis, the Journal of
Cleaner Production and Sustainability (Switzerland)
are the main core source, publishing the most arti-
cles. Although they have fewer contributions, other
journals such as Fashion, Style and Popular Culture,
Environmental Footprints, and Fashion Practice are
also included in the core zone. A significant amount
of pertinent research is confined to a small number of
journals, as evidenced by the steep drop in article
numbers outside of the core sources. This focus iden-
tifies key publication platforms for academics and
demonstrates the field’s interdisciplinary character,
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Core Sources by Bradford’s Law

Core
urces

Aﬂlcle;

systems and sustainable development
(table 3).

According to the bibliometric keyword
analysis, “sustainability” is the most
prevalent theme and is closely followed
by “sustainable development”. The textile
and fashion sectors are the main sub-
jects of research, with manufacturing and
circular economy strategies receiving a
& lot of attention. Environmental impact

and recycling are frequently discussed

SATAMABLITY | SWTZERLA
& On,_ ETYLE AND POSULA
FABUON PRACTICE

E0E TRLAN LACTION § 0N ENGH
0P CONPERINCE BEREL £4
REMEARCH JOURNAL OF TEXTY
SCEMCE OF THE TOTAL EWa
ERNGER FROCITDNGIN B
TEATLE AND LEATHER REVE
CLEANER LOGTIC § AND U

JOURNAL OF CLEANEN PRODUC
ENVRONMENTAL FOOTIRNTS

JCRMAL CF A RGN MARKET

Source log(Rank)

topics, suggesting a focus on eco-effi-
ciency and resource management. All
things considered, the keywords demon-
strate a robust, system-level engage-
ment with sustainability issues and solu-
tions in the textile and fashion industries.

Fig. 4. Core sources by Bradford's Law

which includes sustainability, environmental science,
fashion studies, and management research.

The dataset’s most productive authors are highlight-
ed in table 1. Four authors, Islam Mazed, Nayak
Rajkishore, Niinimaki Kirsi and Shamsuzzaman MD,
each contributed three publications, while one schol-

By highlighting important thematic clus-
ters and connections between commonly
used keywords, the co-occurrence net-
work visualisation demonstrates the intellectual
framework of sustainability research. Terms like
“sustainability”, “sustainable development”, and

Table 2

ar leads the cohort with four publications. This implies MOST CITED PAPERS
that a small number of influential people are driving
the field’s advancement through a concentration of Paper Total Citations
research activity. Ten more academics, including | Niinimaki K., 2020, Nat. Rev. EARTH 956
AkterMahmuida and Abbate Stefano, each wrote two | Environ.
articles, suggesting a growing network of up-and- | Shirvanimoghaddam K., 2020, Sci. 400
coming authors (table 2). Total. Environ.
Numerous highly influential papers in environmental Bick R., 2018, Environ. Heal. Glob. 272
management and sustainable fashion were found by | Access Sci. Source
the bibliometric review. As a pioneering study on the Shen B., 2014, Sustainability 230
environmental effects of fast fashion, Niinimaki et al. Jung S., 2014, Int. J. Consum. Stud. 195
(2020) is followed by Shirvanimoghaddam et al. [, B 2018, Sustainability 173
(2020), Bick et al. (2018), Shen (2014), Jun_g (2014?, Khairul Akter M.M.. 2022, Clean.
and Fu (2018), all of whom make substantial contri- | gnyiron. Syst. 145
butions to tpplcs like consumer behavior, s_ustalnab!e Cervellon M.C.. 2012, J. Fash. Mark.
supply chains, and the effects of fast fashion. A shift |y, 10 129
from theoretl_cal reviews to applied a'nd -pollcy-orlent- Islam M.M., 2021, J. Fash. Mark. Manag. 123
ed research is evident in recent publications, such as - -
Khairul Akter et al. (2022) and Abbate (2024), which  LAPPate S., 2024, Environ. Dev. Sustain. 110
demonstrate growing interest in clean environmental
Table 3
Table 1
MOST RELEVANT WORDS
MOST PRODUCTIVE AUTHORS Words Occurrences
Author Articles sustainability 67
Islam Mazed 3 sustainable development 49
Nayak Rajkishore 3 textile industry 40
Niinimaki Kirsi 3 fashion industry 30
Shamsuzzaman MD 3 manufacturing 30
Abbate Stefano 2 circular economy 29
Akter Mahmuda 2 textiles 22
Atik Md Atiqur Rahman 2 environmental impact 19
Burak Cakmak 2 recycling 16
Casciani Daria 2 sustainable fashion 16
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tal technology, commerce, and bib-
liometric analysis. The inclusion of
“Bangladesh” as a node highlights
o the geographic concentration of
sustainability concerns in textile-
producing regions, while other
clusters delve into material-specific
subjects like bioremediation and
eco-friendly alternatives. With
strong connections across the
[} environmental, industrial, and geo-
graphic aspects of sustainability,
the network map shows a well-
developed but dynamic research
landscape overall.

The structure and development of

@

Fig. 5. Co-word networks

“manufacturing” predominate at the centre of the
map, demonstrating their importance and frequent
co-occurrence in academic literature. The focus on
industrial and environmental sustainability is reflect-
ed in the various clusters that surround these central
themes, such as recycling, life cycle assessment,
and environmental impact. The fashion and garment
industry is the focus of a noteworthy red cluster, with
keywords like “fashion”, “apparel industry”, and
“clothes”, indicating rising scholarly interest in envi-
ronmentally friendly textile production methods. A
research focus on technological and methodological
advancements is suggested by the green cluster,
which identifies themes associated with environmen-

sustainability research themes,

especially in the manufacturing

and fashion industries, are depict-
ed in the thematic map. Important motor themes like
recycling, the fashion industry, the circular economy,
sustainable development, and the textile sector are
all well-developed and extremely pertinent, demon-
strating their significant impact in the field. Although
they are less developed, fundamental themes like
supply chain management, manufacturing, and sus-
tainability are crucial, indicating that they are areas
that could use more in-depth research. Niche themes
that cater to particular subfields, such as luxury con-
sumption and manufacturing facilities, are well-devel-
oped but have little wider relevance. Digital fashion,
customisation, and artificial intelligence, on the other
hand, are underdeveloped and either gaining traction

engagement luxury consumer
luxury and'‘consumption
manufacturing facility

sustainable supply chain management
vietnam
competitive advantage

Development degree
(Density)

customization
digital fashion
E kratenear design

Declining Themes

L]
regenerated cellulose

artificial intelligence
lifespans
3d body scannirltg

Motor Themes
fashion industry
environmental impact
recycling

sustainable development
textile industry
! circular economy

tanning
zero waste

: sustainability
1 manufacturing
' supply chain management

'
i Basic Themes
'

L

Relevance degree
(Centrality)

Fig. 6. Thematic map
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Fig. 7. Co-authorship network map

or losing relevance, as evidenced by their appear-
ance in the emerging or declining themes quadrant.
All things considered, the map offers a strategic sum-
mary of the main, emerging, and ancillary areas of
sustainability research.

The co-authorship network map highlights different
author clusters and shows the collaborative structure
among researchers in the field. The most well-known
group revolves around Zayed N.M., Islam M.T., and
Shamsuzzaman M., suggesting a very active and
significant research team.

Collaborations between Burak Erkayman and
Sudeep Chhabra, as well as between Loizia P,
Papamichael K., and Papadopoulos A., are other
noteworthy clusters. These clusters indicate that spe-
cialised research teams are making major contribu-
tions to their fields. Smaller dyads indicate fewer part-
nerships with little cross-cluster connectivity. All
things considered, the map shows a disjointed but
fruitful research environment, with several important
writers spearheading cooperative initiatives in their
specialised fields.

DISCUSSION

The bibliometric analysis done for this study gives a
full picture of how research in sustainable manufac-
turing in the fashion industry is changing over time.
The big rise in publications after 2015, especially
between 2020 and 2023, goes along with more peo-
ple around the world learning about climate change,
environmental damage, and how fast fashion makes
these problems worse. This rise in academic work
shows that people from different fields, like environ-
mental science, business management, and social
sciences, are becoming more interested in the same
things.

Acloser look at the most productive authors and
sources shows how concentrated the field’s scholar-
ly contributions are. Journals like Sustainability
(Switzerland) and the Journal of Cleaner Production
not only have the most articles, but they are also the
most relevant.
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This shows that people prefer platforms that focus on
environmental and sustainability issues. Important
writers like Niinimaki K., Shamsuzzaman M., and
Nayak R. have become well-known and have written
articles that have had a big impact on consumer
behaviour, the environmental impact of fast fashion,
and the design of sustainable products.

Thematic mapping shows that there are different
groups of research activity. Motor themes like recy-
cling, sustainable development, the circular econo-
my, and the fashion industry are well-developed and
important to the field. Basic ideas like supply chain
management and manufacturing are still important
but not fully developed, which means there is room
for more research. Digital fashion, customisation, and
artificial intelligence are some new ideas that could
lead to more sustainable innovation in the future, but
they aren’t yet widely studied in academia. Moreover,
Siminica et al. [43] have highlighted the influence of
artificial intelligence in the field of digital transforma-
tion and customer service personalization. Ullal et al.
also investigated the linkage between green energy
and Al, considering the complex implications [44].
Co-word network analysis shows that the research
structure is strong but changing. Core keywords like
“sustainability”, “textile industry”, and “environmental
impact” are strongly linked to each other. On the
other hand, geographic indicators like “Bangladesh”
show how important textile manufacturing issues are
on a global and regional scale.

Even though the field is growing, the analysis shows
that there are still some big gaps. There isn’t much
collaboration between fields, especially between
environmental science and social issues like worker
welfare or consumer awareness. Research is still
mostly done in developed countries, with few studies
coming from developing countries, where most textile
manufacturing takes place. There aren’t enough
empirical and policy-focused studies either, which
shows that we need more studies that look at real-
world situations over time. The co-authorship network
analysis shows that there are scholarly communities
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that are broken up but still productive. There are
strong groups of authors who work together, espe-
cially South Asian and European authors, but there
isn’t much cross-cluster connectivity.

Encouraging more collaboration between different
fields and regions could lead to more new ideas and
a bigger impact from research on sustainable manu-
facturing.

CONCLUSION AND DIRECTIONS FOR
FUTURE RESEARCH

This bibliometric study shows that there is a lot of
new research being done on sustainable manufac-
turing in the fashion industry. This is because people
are becoming more concerned about the environ-
ment and the need for responsible production meth-
ods. The study points out important contributors,
influential journals, and major research topics like the
circular economy, recycling, and sustainable develop-
ment. It also points out new fields like digital fashion

and artificial intelligence that are still growing. The
research landscape is still broken up, with few stud-
ies done in developing countries and few studies
done in developed countries. This is strange because
most of the fast fashion manufacturing happens in
developing countries.

Future research should work to close these gaps by
encouraging studies that bring together environmen-
tal science, social sustainability, and supply chain
management. We need more real-world case studies
and long-term analyses to understand how sustain-
able practices affect people in the real world. Also,
including areas that aren’t well represented, espe-
cially in Asia and Africa, will give us a better idea of
how global sustainability efforts are working. Lastly,
studies that are based on policy and research that is
done together by schools, businesses, and govern-
ments will be very important for turning ideas about
sustainability into real plans of action in the fashion
manufacturing industry.

(]
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