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ABSTRACT 
 
This study analyzes the development of literature related to the application of Life Cycle Assessment 

(LCA) in textile waste management using a bibliometric approach based on Scopus data for the period 2013–
2024. Analysis using VOS viewer maps publication trends, keywords, citations, and author collaborations. The 
results show a significant increase in publications since 2014, dominated by journals such as Sustainability 
(Switzerland), Polymers, and Materials. The highest-cited articles highlight issues of the circular economy, 
microplastic pollution, and sustainable material innovation. The research focus has shifted from conceptual 
studies to technical solutions such as fiber recycling, eco-design, and circular fashion. Future trends point to 
the digitalization of LCA based on artificial intelligence, big data, blockchain, and decarbonization strategies 
for the textile industry. This research provides theoretical and practical contributions to policy development 
and the implementation of a sustainable textile industry in the future. 
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Introduction 

 
The textile industry is one of the largest manufacturing sectors in the world, with a significant 

environmental impact [1]. Textile production involves high energy consumption, substantial water usage, and 
the use of chemicals that potentially pollute the environment [2]. In recent decades, the emergence of fast 
fashion has accelerated the cycle of clothing production and consumption, resulting in a massive volume of 
waste [3]. Globally, more than 92 million tons of textile waste are generated annually, yet only a small fraction 
is successfully converted back into new fibers, barely reaching one percent [4]. Reliance on a linear production 
model (cradle to grave) has intensified pressure on natural resources and environmental capacity, thereby 
demanding the development of more sustainable systems [5].  

One of the most widely used scientific approaches to evaluate the sustainability of production systems 
is Life Cycle Assessment (LCA) [6], [7]. LCA assesses environmental impacts across the entire product life 
cycle, providing a more comprehensive sustainability analysis [8]. In the context of the textile industry, LCA 
can identify the most critical process stages that contribute to greenhouse gas emissions, energy consumption, 
and water pollution [9], [10], [11]. Such insights serve as the foundation for formulating mitigation strategies 
through eco-friendly materials, energy efficiency, and waste recycling, positioning LCA as both an evaluation 
tool and a strategic guide for sustainable practices in the textile sector [12]. 

Besides global issues, sustainability issues are also important at the national level. Indonesia is one of 
the largest textile producers in Southeast Asia, contributing significantly to national exports and employment 
[13]. However, the high volume of textile production is also accompanied by an increase in industrial waste, 
which has the potential to cause environmental pollution if not managed properly [14]. In this context, the 
application of Life Cycle Assessment (LCA) is an important instrument for assessing environmental impacts 
comprehensively, while supporting the transition of the Indonesian textile industry towards a circular economy 
and long-term sustainability [15]. 

The application of LCA in textile waste management remains limited, despite the complexity of this 
issue, which encompasses technical, social, economic, and policy aspects, as well as diverse types of waste 
such as solid residues, chemical discharges, and microplastics. All of which require integrated and sustainable 
management [16][17]. Although LCA has been widely applied to assess the sustainability of the textile 
industry, research specifically focused on textile waste management remains limited. This complexity demands 
a more integrated and interdisciplinary approach to bridge the knowledge gap, particularly in systematically 
mapping the stages of production, consumption, and final waste processing. Therefore, it is crucial to identify 
comprehensive research directions so that textile waste management strategies can be designed sustainably and 
aligned with the Sustainable Development Goals (SDGs) agenda. Although Grover et al. revealed that although 
LCA is extensively applied to assess textile sustainability, the aspect of waste management remains 
underexplored, necessitating systematic mapping to bridge the knowledge gap [18]. 
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This study employs bibliometric analysis and data visualization to systematically trace the development 
of literature on the application of LCA in textile waste management, reviewing scientific contributions, 
research collaborations, and frequently used keywords [19]. The use of VOS viewer helps identify research 
gaps, allowing the study to focus more sharply while enriching the body of literature on textile industry 
sustainability and providing a strategic basis for environmentally conscious policies and industrial practices 
from 2015 to 2025. 

 
Research Methods 

 
This study employs a bibliometric analysis approach to examine the literature related to the application 

of Life Cycle Assessment (LCA) in textile waste management. The primary data source is Scopus, selected 
because it provides reputable scientific publications that have undergone a peer-review process [20], [21]. 
However, using a single database has limitations because it can exclude relevant literature from other databases, 
such as Web of Science or Dimensions. Therefore, further research is recommended to combine several 
databases for more comprehensive analysis results. The research stages were carried out sequentially, starting 
from the formulation of objectives and literature selection criteria, the development of keywords using Boolean 
operators, data collection, and filtering of articles according to the criteria [22]. The data were analyzed using 
VOS viewer to provide a comprehensive overview, which was then interpreted to identify research trends, 
collaboration patterns, and existing research gaps [23]. The research flow diagram in Figure 1. is presented to 
clarify the structured stages from beginning to end. 

 

 
Figure 1. Research Flow 

 

Results and Discussion 
 

 Determination of objectives and criteria 
This research began with the formulation of objectives and the screening of Life Cycle Assessment 

literature in textile waste management using the highly reputable Scopus database [24]. The literature was 
selected based on topic relevance, period, characteristics, as well as issues of sustainability and waste 
management, while irrelevant or low-quality sources were excluded to maintain research focus [25][26]. To 
maintain transparency and avoid potential bias, the criteria for low-quality sources are explicitly explained, 
including: (1) publications without peer review; (2) articles without a Digital Object Identifier (DOI); (3) 
conference proceedings containing only abstracts; and (4) documents that do not discuss the application of Life 
Cycle Assessment (LCA) to textile waste management. This determination strengthens the validity of the 
methodology and ensures that the focus of the study remains directed towards relevant and credible scientific 
sources. The selected literature was then reviewed to identify keywords, themes, and research trends, which 
served as the basis for developing a more targeted search formula [27][28]. This strategy not only yielded a 
collection of relevant studies but also established a conceptual framework that illustrates the main challenges, 
strategic opportunities, and the development of studies [29] on the application of LCA in textile waste 
management, as summarized in Table 1. 
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Table 1. Research topic 
Life Cycle Assessment  Waste Management Textile Production Process Sustainability 

Life Cycle Inventory (LCI) Textile waste management Textile dyeing process Circular economy 
Life Cycle Impact Assessment Wastewater treatment Natural dyes Green supply chain 

Carbon footprint Hazardous chemical reduction Synthetic dyes Cleaner production 

Water footprint Microplastics pollution 
Fiber production (cotton, 

polyester) 
Eco-design 

Environmental impact 
assessment 

Recycling textile waste Batik production process Industrial symbiosis 

Comparative LCA Landfill reduction strategies 
Energy efficiency in textile 

industry 
Sustainable textile economy 

Social LCA Waste-to-energy conversion Biodegradable fibers 
Extended producer 

responsibility (EPR) 
Life Cycle Costing (LCC) Chemical waste minimization Smart textiles Environmental regulation 

 
Search keyword preparation 

At this stage, the focus is directed toward the formulation of search keywords, which serve as the core 
instrument for systematically exploring the literature through academic databases [30]. The keyword 
formulation process was carried out by identifying relevant terms based on the main theme of the research [31]. 
This step aimed to ensure that the literature search process was more structured, comprehensive, and capable 
of capturing variations in terminology used across different scientific publications [32]. To optimize the results, 
Boolean operators (AND, OR, NOT), double quotation marks (“...”) for phrases, truncation symbols (*) to 
accommodate word variations, and wildcards (?) for specific characters were employed [33], [34]. All search 
formulas were applied to the TITLE ABS KEY fields in the Scopus database as the primary repository, ensuring 
that the retrieved literature was relevant to the research topic and met credible academic standards [35]. Table 
2 presents the keyword formulation to facilitate the retrieval of relevant literature. 

 
Table 2. Search for the query rules 

Rule Topic Keywords 

1 Life Cycle Assessment  "Life-cycle-assessment" OR LCA OR "environmental*" OR "environmental-impact" 
2 Waste Management "waste*" OR "waste management" OR "textile-waste" 

3 Textile Production 

"textile*" OR "fabric* OR "garment*" OR "textile production" OR "fabric production" OR 

"garment production" OR "clothing production" OR "fashion production" OR "textile 
industry" OR "manufacturing process" OR "industrial production" 

4 Sustainability 
"sustainable*" OR "sustainable textile*" OR "green production" OR "sustainable 

manufacturing" OR "circular economy" OR "environmental sustainability" 

 
Literature data collection 

The literature collection was carried out through the Scopus database by utilizing a combination of 
keywords in the TITLE-ABS-KEY field [36]. The literature search process was conducted in three stages: an 
initial search without restrictions to obtain the broadest possible data coverage, screening based on document 
category, year, source, and language to eliminate redundant literature, and a final restriction to publications 
discussing the application of Life Cycle Assessment (LCA) in textile waste management, textile production, 
and sustainability issues [37]. A summary of these stages is presented in Table 3. 

 
Table 3. Literature search stages 

Step Rule Combinations Limitation 
Number of 
Documents 

1 Rule 1 AND Rule 2 AND Rule 3 AND Rule 4 - 7,105 

2 Rule 1 AND Rule 2 AND Rule 3 AND Rule 4 

- Publication Years: 2015-2025 
- Document Type: Article 
- Source Type: Journal 
- Language: English 
- Open Access: All open access 

1,421 

3 Rule 1 AND Rule 2 AND Rule 3 AND Rule 4 

Subject Area: 
- Environmental Science 
- Engineering 
- Materials Science 

1,072 

 
Bibliometric Analysis - Article trend analysis 

The development of scientific literature in the fields of sustainability, circular economy, and resource 
management has been increasingly dynamic in the past decade, reflecting the great attention of academics and 
practitioners to global environmental issues such as climate change, ecosystem degradation, natural resource 
limitations, and waste and energy management. Scientific publications are a means of disseminating knowledge 
and indicators of global research directions, shown in Figure 2 with a significant increase since 2020 in line 
with the sustainable development agenda and environmentally friendly technological innovation. 
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Figure 2. Publication trends 

 
Based on Figure 2, the number of document publications per year shows a significant upward trend since 

2014 with gradual growth in the initial period until it peaks in 2024 with 298 publications, before declining in 
2025 to 138 publications. This pattern reflects the acceleration of research in the field of sustainability and the 
circular economy after 2020 which is influenced by the increasing urgency of global environmental issues and 
the sustainable development agenda, while the distribution of publications by journal as shown in Table 4 shows 
a shift in dominance with a surge in the contributions of a number of journals which indicates the increasing 
relevance of sustainability topics in the international academic realm. 

 
Table 4. Top journals by publications 

No. Journal of Publications 2015-2020 2021 - 2025 Total Publications 

1 Sustainability Switzerland  16 90 106 
2 Journal of Cleaner Production  12 26 38 

3 Polymers  3 35 38 

4 Materials  4 32 36 
5 ACS Sustainable Chemistry and Engineering  4 17 21 

6 Science of the Total Environment  5 15 20 

7 Resources Conservation and Recycling  5 14 19 
8 Applied Sciences Switzerland  3 14 17 

9 Waste Management  3 10 13 

10 Desalination and Water Treatment  3 9 12 
11 Energies  2 10 12 

12 Journal of Environmental Management  2 10 12 

13 Case Studies in Construction Materials  0 11 11 
14 Results in Engineering  0 11 11 

15 Chemical Engineering Journal  1 9 10 

16 Buildings  0 9 9 
17 Case Studies in Chemical and Environmental Engineering  1 8 9 

18 Water Switzerland  2 7 9 

19 Cellulose  0 8 8 
20 Construction and Building Materials  2 6 8 

 
Table 4 shows that the distribution of publications is dominated by Sustainability (Switzerland) with a total of 

106 articles that jumped significantly in the period 2021–2025. A similar increase was also seen in 

Polymers and Materials, which experienced rapid growth compared to the previous period. Meanwhile, 

reputable journals such as the Journal of Cleaner Production have remained consistent despite a more moderate 

increase. Several new journals are also starting to contribute with a relatively significant number of articles, 

signaling a shift in research focus towards multidisciplinary journals that strengthen the position of 

sustainability as a global strategic theme. Furthermore, the quality and influence of publications are 

reflected in  
 

 

 

 

 

 
Table 5 which summarizes the 20 articles with the highest citations. The information shows that the 

issues of circular economy, plastic pollution, textile waste management, and sustainable material innovation 
are the most prominent and widely referenced topics in the international academic community. 
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Table 5. Highly cited relevant publications 

No. Title 
Year of 

Publication 
Research Topics 

Total 

Quoted 

1 

A critical review of the impacts of COVID-19 on the global 

economy and ecosystems and opportunities for circular 

economy strategies [38] 

2021 

Examining the impact of 

COVID-19 and the circular 

economy model. 

650 

2 
Cellulose nanomaterials in water treatment technologies 

[39] 
2015 

Evaluating cellulose 

nanomaterials for sustainable 

water treatment. 

629 

3 

Microfibers from apparel and home textiles: Prospects for 

including microplastics in environmental sustainability 

assessment [40] 

2019 

Review textile microfiber 

emissions and microplastic 

pollution. 

490 

4 
Towards a circular economy for plastic packaging wastes – 
the environmental potential of chemical recycling [41] 

2020 

A model of chemical recycling 

for the environmental impact of 

plastics. 

292 

5 
Sustainability considerations in membrane-based 

technologies for industrial effluents treatment [42] 
2019 

Evaluate membrane technology 

to treat industrial liquid waste. 
288 

6 

Environmental Dimensions of Additive Manufacturing: 

Mapping Application Domains and Their Environmental 

Implications [43] 

2017 

Assess the environmental 

impact of additive vs 

conventional manufacturing. 

265 

7 
Design, management and control of demanufacturing and 
remanufacturing systems [44] 

2017 

Smart de- and remanufacturing 

systems for the circular 

economy. 

240 

8 
Critical success factors for a circular economy: 

Implications for business strategy and the environment [45] 
2020 

Success factors of the circular 

economy of the leather supply 

chain. 

224 

9 Recycled nylon fibers as cement mortar reinforcement [46] 2015 
Nylon recycled fish nets for 

sustainable cement mortar. 
223 

10 
Identifying critical supply chains and final products: An 
input-output approach to exploring the energy-water-food 

nexus [47] 

2018 
Analysis of the input-output of 
the energy, water, food supply 

chain. 

195 

11 
Exploring the role of lean thinking in sustainable business 

practice: A systematic literature review [48] 
2017 

Lean and green for sustainable 
corporate environmental 

performance. 

191 

12 
Food waste drivers in Europe, from identification to 

possible interventions [49] 
2017 

Causes of European food waste 
and reduction 

recommendations. 

178 

13 
Eco-sustainability of the textile production: Waste recovery 
and current recycling in the composite’s world [50] 

2021 
Application of recycled textile 
fibers in circular composites. 

160 

14 

Textile-apparel manufacturing and material waste 

management in the circular economy: A conceptual model 
to achieve sustainable development goal (SDG) 12 for 

Bangladesh [51] 

2022 

Bangladesh's textile waste 

management model is circular 

based. 

155 

15 
United States plastics: large flows, short lifetimes, and 
negligible recycling [52] 

2021 
U.S. plastic material flows and 
recycling challenges. 

148 

16 
MXene Enhanced 3D Needled Waste Denim Felt for High-

Performance Flexible Supercapacitors [53] 
2024 

Waste denim and MXene for 

flexible supercapacitors. 
143 

17 
Implementing circular economy in the textile and clothing 
industry [54] 

2021 

Challenges and interventions of 

the Asian textile circular 

economy. 

142 

18 
Repurposing of Fruit Peel Waste as a Green Reductant for 

Recycling of Spent Lithium-Ion Batteries [55] 
2020 

Orange peel waste for lithium 

battery recycling. 
139 

19 
Eco-efficiency assessment of manufacturing carbon fiber 

reinforced polymers (CFRP) in aerospace industry [56] 
2018 

An ecological-economic model 
of carbon fiber polymer 

production. 

138 

20 
Consumers' value and risk perceptions of circular fashion: 
Comparison between secondhand, upcycled, and recycled 

clothing; [57] 

2021 
Consumer perception of circular 

fashion products from waste. 
136 

 

Based on  
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Table 5, the articles with the highest citations highlight global strategic issues such as the impact of 

COVID-19 on the economy and circular economy opportunities (650 citations), cellulose nanomaterials for 
water treatment (629 citations), and microplastic pollution from textiles (490 citations). This shows that 
research that contributes to global environmental challenges is receiving wide attention. The dominant themes 
include plastic recycling, textile waste management, organic waste utilization, and circular economy models. 
In the 2021–2024 period, the focus shifts to innovative technology applications such as circular fashion, lithium 
battery recycling, and denim supercapacitors, confirming the research trend towards sustainable practical 
solutions. 
 
 
 
Co-authorship visualization analysis 

In bibliometric research, co-authorship analysis is used to map the pattern of author collaboration in a 
field, identify groups that are connected through publications, measure the intensity of relationships, and find 
the main actors connecting networks. This network map shows the dynamics of academic collaboration as well 
as the distribution of knowledge contributions in the scientific community. 

 
Figure 3. Co-authorship visualization 

 
The visualization results in Figure 3 using VOS viewer show two main clusters, namely green and red. 

The green cluster represents authors with close collaboration, while the red cluster shows authors with similar 
patterns of interconnectedness. Two authors, Getchell, Kristin and Marcal Felipe Jaime, act as a connecting 
node connecting the two clusters. This position affirms their important role in strengthening the integration of 
scientific networks and encouraging the exchange of ideas across research groups. 
 
Keyword visualization analysis 

Bibliometric analysis functions to trace publication trends while identifying dominant conceptual 
constructions through keyword mapping. Keyword visualization represents the interconnectedness of terms 
that often appear together, so that researchers can comprehensively understand the main theme. This approach 
helps to identify research directions systematically, making keyword visualization analysis an important 
instrument to uncover established study focuses and find open academic exploration spaces. 
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Figure 4. Keyword visualization 

 
The visualization in Figure 4 shows some of the main clusters of the research theme. The keywords 

sustainability, sustainable development, and recycling are the dominant nodes. The blue cluster is related to 
resource management and the circular economy, red is related to policy, environment, and energy, green is to 
sustainable consumption and production, and yellow is to the methodological approach. Overall, sustainability 
studies develop in a multidisciplinary manner with strong thematic linkages and open opportunities for 
interdisciplinary studies. 
 
Interpretation of results 

Bibliometric analysis shows that Life Cycle Assessment research on textile waste has increased since 
2014 and peaked in 2024, reflecting the global urgency for sustainability and circular economy. This increase 
was triggered by awareness of the impact of the textile industry on energy, microplastic pollution, chemical 
waste, and water use. Research trends have shifted from concept to practice, including eco-friendly materials, 
fiber recycling, circular fashion, and the application of LCA to carbon footprint, water footprint, and social 
aspects. The dominance of key keywords and new themes such as eco-design, EPR, and industrial symbiosis 
confirms the direction towards a sustainable textile business. 

 
Table 6. Research development 

Year Focus of Research Explanation 

2010–2015 
Conceptual study of LCA, measurement of the 
environmental impact of textiles (water, energy, 
chemical). 

Research in this period is still predominantly conceptual, 
focusing on early mapping of the environmental impact of 
textile production processes, especially the use of water, 
energy, and hazardous chemicals. 

2016–2020 
Emphasis on fiber recycling, microplastic pollution, 
industrial liquid waste, nanomaterials. 

The study began to emphasize technical solutions through 
textile fiber recycling, microplastic pollution issues from 
clothing, industrial liquid waste treatment, and exploration of 
nanomaterials to support production sustainability. 

2021–2025 
Circular fashion, eco-design, textile waste → 
energy, material innovation (MXene, biopolymer), 
and circular economy-based business models. 

The focus of research shifts to the application of circular 
economy concepts and sustainable material innovation. LCA 
is used to assess circular fashion, eco-friendly design, 
utilization of textile waste into energy, and circular business 
models. 

2026–2030 
(Prediction) 

The digital integration of LCA with AI and big data, 
the application of blockchain for textile supply chain 
transparency, cross-border socio-economic LCA, as 
well as a focus on decarbonizing the textile industry 
through renewable energy. 

The research is expected to be further advanced by integrating 
AI and big data for real-time LCA analysis, the use of 
blockchain to improve supply chain transparency, expansion 
to the global socio-economic dimension, as well as 
decarbonization strategies towards net zero emissions. 
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After 2025, LCA studies in the textile industry are expected to evolve towards digital, integrated, and 

global. Technologies such as Artificial Intelligence, machine learning, big data, and blockchain will accelerate 
environmental analysis and improve supply chain transparency. The focus also shifts to social LCA to assess 
the socio-economic impact across countries, especially in developing countries. Decarbonization through 
renewable energy and a net zero emission strategy are the main agenda towards the global target of 2030. 
 
Managerial Implications 

These findings underscore the importance of implementing circular economy strategies by the textile 

industry to maintain sustainability while maintaining competitiveness. Through the implementation of LCA, 

managers can identify critical points in the production process to formulate energy efficiency policies, the use 

of environmentally friendly materials, and an integrated waste management system. Furthermore, the 

development of LCA's digital integration with AI and blockchain opens up opportunities to improve supply 

chain transparency, strengthen regulatory compliance, and build a positive image in the eyes of global 

consumers who are increasingly concerned about sustainability issues. 
 
Theoretical Contributions 

Theoretically, this study expands the LCA literature by emphasizing that sustainability studies in the 

textile industry are now more applicable and multidisciplinary. His main contribution is in the form of research 

mapping that connects technical issues such as fiber recycling, eco design, and renewable energy technology 

with socio-economic aspects such as social LCA, extended producer responsibility, and circular business 

models. This research enriches the theory of sustainability by placing LCA as an integrative instrument that 

connects technical, managerial, and public policy aspects to support the transition to a low-carbon, inclusive, 

and circular economy-based textile industry. 
 
 

Conclusion 
 

The results of the bibliometric analysis show that research related to the application of Life Cycle 

Assessment (LCA) in textile waste management has experienced rapid growth since 2014, with a peak of 298 

publications in 2024 before decreasing to 138 in 2025. The distribution of publications was dominated by the 

journal Sustainability (Switzerland) with 106 articles, followed by Polymers and Materials which also showed 

a significant surge. The article with the highest citations reached 650 citations, discussing the impact of 

COVID-19 on the global economy and circular economy opportunities. The thematically, the focus of research 

shifted from conceptual studies (2010–2015) to technical solutions for fiber recycling, microplastic pollution, 

and nanomaterials (2016–2020), then to circular fashion, eco-design, and sustainable material innovation 

(2021–2025). The future trend (2026–2030) is projected to lead to the digitization of LCA based on AI, big 

data, blockchain, and the textile industry's decarbonization strategy. This study has limitations in the use of 

one database, namely Scopus, which has the potential to limit the reach of literature from other sources; 

therefore, further studies are recommended using a multi-database approach so that the mapping results are 

more comprehensive and representative. 

 

Acknowledgments 
The author expresses gratitude to Allah SWT for His grace and grace so that this research can be 

completed properly. The author expresses his sincere gratitude to the supervisor for his valuable guidance, 

direction, and input during the research process. 

 

References 

[1] B. A. Widianti and I. Ghozali, “The Role of Investor Protection as a Moderator of the Relationship 

Between Social Responsibility and Investment Efficiency (An Empirical Study of Indonesian Apparel 

and Textile Sub-Sector Companies Listed on the Bloomberg Index in 2017-2021),” Diponegoro 

Journal Of Accounting, vol. 13, no. 1, pp. 1–12, 2024, [Online]. Available: http://ejournal-

s1.undip.ac.id/index.php/accounting 
[2] L. Irmayanti, M. I. Fasa, and Suharto, “Analysis of Fashion Industry Awareness in Efforts to Improve 

Sustainable Development Goals (SDGs) through Sustainable Fashion Production and Consumption 

from an Economic Perspective,” Youth & Islamic Economic Journal, vol. 03, no. 02, 2022. 

[3] K. Almeisa, Surdin, L. O. Hadini, and S. Kasmiati, “The Impact of the Existence of Final Disposal 

Sites on Community Environmental Conditions,” Jurnal Penelitian Pendidikan Geografi, 2024, 



SITEKIN: Journal of Science, Technology and Industry, Vol. 23, No. 1, December 2025, pp.12 - 22  
ISSN 2407-0939 print/ISSN 2721-2041 online 

 

 

20 

 

Accessed: Jul. 31, 2025. [Online]. Available: 

https://jppg.uho.ac.id/index.php/journal/article/download/162/56/687 

[4] W. U. Albab, A. R. Mardiah, G. Ranjani, G. D. Karina, and M. N. Safitri, “The Impact of the Fast 

Fashion Industry on Environmental Pollution and the Decline of Intergenerational Equity,” 

Indonesian Journal of Criminal Law and Criminology (IJCLC), vol. 5, no. 3, Nov. 2024, doi: 

10.18196/ijclc.v5i3.22830. 

[5] J.-C. Tu, H.-C. Chan, and C.-H. Chen, “Establishing Circular Model and Management Benefits of 

Enterprise from the Circular Economy Standpoint: A Case Study of Chyhjiun Jewelry in Taiwan,” 

Sustainability, vol. 12, no. 10, p. 4146, May 2020, doi: 10.3390/su12104146. 

[6] P. Krassnitzer et al., “Wood you believe it? Electric vehicles and engineered wood from an 

environmental perspective,” Discover Sustainability, vol. 6, no. 1, p. 182, Mar. 2025, doi: 

10.1007/s43621-025-00957-9. 

[7] Y. Li and H. Feng, “Comprehensive spatial LCA framework for urban scale net zero energy buildings 

in Canada using GIS and BIM,” Appl Energy, vol. 388, p. 125649, Jun. 2025, doi: 

10.1016/j.apenergy.2025.125649. 

[8] S. Djayanti, “Study of the Implementation of Clean Production in the Tofu Industry in Jimbaran 

Village, Bandungan, Central Java,” Jurnal Riset Teknologi Pencegahan Pencemaran Industri, vol. 6, 

no. 2, pp. 75–80, Oct. 2015, doi: 10.21771/jrtppi.2015.v6.no2.p75-80. 

[9] A. Taji Eshkaftaki, E. Baniasadi, A. M. Parvanian, and A. Amiri, “In-house green hydrogen 

production for steelmaking decarbonization using steel slag as thermal energy storage material: A life 

cycle assessment,” Energy, vol. 313, p. 133966, Dec. 2024, doi: 10.1016/j.energy.2024.133966. 

[10] A. Alfocea-Roig, A. Müller, B. Steubing, S. Huete-Hernández, J. Giro-Paloma, and J. Formosa, “Life 

cycle assessment of the climate change impact of magnesium phosphate cements formulated with 

tundish deskulling waste compared to conventional cement,” Sustain Chem Pharm, vol. 42, p. 101802, 

Dec. 2024, doi: 10.1016/j.scp.2024.101802. 

[11] G. Lazorenko, E. Kravchenko, A. Kasprzhitskii, and E. H. Fini, “An evaluation of the environmental 

impact and energy efficiency of producing geopolymer mortar with plastic aggregates,” Resources, 

Conservation & Recycling Advances, vol. 22, p. 200216, Oct. 2024, doi: 

10.1016/j.rcradv.2024.200216. 

[12] G. A. Carallo, M. Casa, C. Kelly, and M. Alsaadi, “Comparative Life Cycle Assessment (LCA) of 

Traditional and New Sustainable Wind Blade Construction,” Sustainability, vol. 17, no. 5, p. 2026, 

Feb. 2025, doi: 10.3390/su17052026. 

[13] A. Istiyani, Y. Surya Putra, and N. Dian Pramesti, “Sustainable Entrepreneurship and Circularity: 

Stakeholder Collaboration in Textile SMEs in Indonesia,” International Journal of Entrepreneurship 

and Sustainability Studies, vol. 4, no. 2, pp. 17–29, Dec. 2024, doi: 10.31098/ijeass.v4i2.2434. 

[14] R. Bick, E. Halsey, and C. C. Ekenga, “The global environmental injustice of fast fashion,” 

Environmental Health, vol. 17, no. 1, p. 92, Dec. 2018, doi: 10.1186/s12940-018-0433-7. 

[15] E. I. Wiloso et al., “Life cycle assessment research and application in Indonesia,” Int J Life Cycle 

Assess, vol. 24, no. 3, pp. 386–396, Mar. 2019, doi: 10.1007/s11367-018-1459-3. 

[16] D. R. Rahmawati, A. A. Rahmanto, and N. Hanifa, “Penajaan Limbah Tekstil Padat Siasat Penyegaran 

Green Economy,” Journal of Social Education, vol. 4, no. 2, pp. 54–59, Jun. 2023, doi: 

10.23960/JIPS/v4i2.1-7. 

[17] M. Castro-Bello et al., “Convolutional Neural Network Models in Municipal Solid Waste 

Classification: Towards Sustainable Management,” Sustainability, vol. 17, no. 8, p. 3523, Apr. 2025, 

doi: 10.3390/su17083523. 

[18] T. Grover, L. Wang, R. Nayak, R. Padhye, and A. Khandual, “Sustainable strategies for the 

valorization of cotton and cotton blended waste: pathways to circular economy,” Cellulose, vol. 32, 

no. 7, pp. 4077–4100, May 2025, doi: 10.1007/s10570-025-06524-9. 

[19] A. Bengoa, A. Maseda, T. Iturralde, and G. Aparicio, “A bibliometric review of the technology 

transfer literature,” J Technol Transf, vol. 46, no. 5, pp. 1514–1550, Oct. 2021, doi: 10.1007/s10961-

019-09774-5. 

[20] M. Nizar, S. Yana, Bahagia, Erdiwansyah, R. Mamat, and V. Viena, “Bibliometric analysis of global 

research on organic waste enzymes for plastic biodegradation: Trends, microbial roles, and process 

optimization,” Cleaner and Circular Bioeconomy, vol. 12, p. 100164, Dec. 2025, doi: 

10.1016/j.clcb.2025.100164. 

[21] S. Sulastri, R. A. Santoso, and F. Fitriana, “MAPPING GLOBAL RESEARCH ON DIGITAL TAX: 

A BIBLIOMETRIC ANALYSIS BASED ON SCOPUS DATA,” Jurnal Maneksi, vol. 14, no. 2, pp. 

440–449, Jun. 2025, doi: 10.31959/jm.v14i2.3019. 



SITEKIN: Journal of Science, Technology and Industry, Vol. 23, No. 1, December 2025, pp.12 - 22  
ISSN 2407-0939 print/ISSN 2721-2041 online 

 

 

21 

 

[22] N. Donthu, S. Kumar, D. Mukherjee, N. Pandey, and W. M. Lim, “How to conduct a bibliometric 

analysis: An overview and guidelines,” J Bus Res, vol. 133, pp. 285–296, Sep. 2021, doi: 

10.1016/j.jbusres.2021.04.070. 

[23] Y. Hou and Z. Yu, “A Bibliometric Analysis of Synchronous Computer-Mediated Communication in 

Language Learning Using VOSviewer and CitNetExplorer,” Educ Sci (Basel), vol. 13, no. 2, p. 125, 

Jan. 2023, doi: 10.3390/educsci13020125. 

[24] M. Gusenbauer, “Beyond Google Scholar, Scopus, and Web of Science: An evaluation of the 

backward and forward citation coverage of 59 databases’ citation indices,” Res Synth Methods, vol. 

15, no. 5, pp. 802–817, Sep. 2024, doi: 10.1002/jrsm.1729. 

[25] J. Nyika and M. Dinka, “Sustainable management of textile solid waste materials: The progress and 

prospects,” Mater Today Proc, vol. 62, pp. 3320–3324, 2022, doi: 10.1016/j.matpr.2022.04.241. 

[26] B. Tedja, M. Al Musadieq, A. Kusumawati, and E. Yulianto, “Systematic literature review using 

PRISMA: exploring the influence of service quality and perceived value on satisfaction and intention 

to continue relationship,” Future Business Journal, vol. 10, no. 1, p. 39, Dec. 2024, doi: 

10.1186/s43093-024-00326-4. 

[27] S. Abbate, P. Centobelli, R. Cerchione, S. P. Nadeem, and E. Riccio, “Sustainability trends and gaps 

in the textile, apparel and fashion industries,” Environ Dev Sustain, vol. 26, no. 2, pp. 2837–2864, 

Feb. 2023, doi: 10.1007/s10668-022-02887-2. 

[28] S. Rao and K. Moon, “Literature Search for Systematic Reviews,” in Principles and Practice of 

Systematic Reviews and Meta-Analysis, Cham: Springer International Publishing, 2021, pp. 11–31. 

doi: 10.1007/978-3-030-71921-0_2. 

[29] A. D. Pranta, Md. T. Rahaman, and Md. R. Repon, “Sustainable Waste Management of Textiles and 

Apparel in a Circular Economy: Recent Advances and Future Prospects of Life Cycle Assessment,” 

Materials Circular Economy, vol. 7, no. 1, p. 28, Dec. 2025, doi: 10.1007/s42824-025-00167-8. 

[30] W. Lu, S. Huang, J. Yang, Y. Bu, Q. Cheng, and Y. Huang, “Detecting research topic trends by author-

defined keyword frequency,” Inf Process Manag, vol. 58, no. 4, p. 102594, Jul. 2021, doi: 

10.1016/j.ipm.2021.102594. 

[31] H. Kim, S. H. Kim, J. Kim, E. H. Kim, J. H. Gu, and D. Lee, “A keyword-based approach to analyzing 

scientific research trends: ReRAM present and future,” Sci Rep, vol. 15, no. 1, p. 12011, Apr. 2025, 

doi: 10.1038/s41598-025-93423-5. 

[32] P. Pottier et al., “Title, abstract and keywords: a practical guide to maximize the visibility and impact 

of academic papers,” Proceedings of the Royal Society B: Biological Sciences, vol. 291, no. 2027, Jul. 

2024, doi: 10.1098/rspb.2024.1222. 

[33] M. Vimal, “Literature Search,” in Introduction to Basics of Pharmacology and Toxicology, Singapore: 

Springer Nature Singapore, 2022, pp. 787–798. doi: 10.1007/978-981-19-5343-9_55. 

[34] A. MacFarlane, T. Russell-Rose, and F. Shokraneh, “Search strategy formulation for systematic 

reviews: Issues, challenges and opportunities,” Intelligent Systems with Applications, vol. 15, p. 

200091, Sep. 2022, doi: 10.1016/j.iswa.2022.200091. 

[35] A. Bayramova, D. J. Edwards, C. Roberts, and I. Rillie, “Constructs of leading indicators: A synthesis 

of safety literature,” J Safety Res, vol. 85, pp. 469–484, Jun. 2023, doi: 10.1016/j.jsr.2023.04.015. 

[36] A. R. Hashem E, N. Z. Md Salleh, M. Abdullah, A. Ali, F. Faisal, and R. M. Nor, “Research trends, 

developments, and future perspectives in brand attitude: A bibliometric analysis utilizing the Scopus 

database (1944–2021),” Heliyon, vol. 9, no. 1, p. e12765, Jan. 2023, doi: 

10.1016/j.heliyon.2022.e12765. 

[37] Y. Luo, X. Wu, and X. Ding, “Environmental impacts of textiles in the use stage: A systematic 

review,” Sustain Prod Consum, vol. 36, pp. 233–245, Mar. 2023, doi: 10.1016/j.spc.2023.01.006. 

[38] T. Ibn-Mohammed et al., “A critical analysis of the impacts of COVID-19 on the global economy and 

ecosystems and opportunities for circular economy strategies,” Resour Conserv Recycl, vol. 164, p. 

105169, Jan. 2021, doi: 10.1016/j.resconrec.2020.105169. 

[39] A. W. Carpenter, C.-F. de Lannoy, and M. R. Wiesner, “Cellulose Nanomaterials in Water Treatment 

Technologies,” Environ Sci Technol, vol. 49, no. 9, pp. 5277–5287, May 2015, doi: 

10.1021/es506351r. 

[40] B. Henry, K. Laitala, and I. G. Klepp, “Microfibres from apparel and home textiles: Prospects for 

including microplastics in environmental sustainability assessment,” Science of The Total 

Environment, vol. 652, pp. 483–494, Feb. 2019, doi: 10.1016/j.scitotenv.2018.10.166. 

[41] R. Meys, F. Frick, S. Westhues, A. Sternberg, J. Klankermayer, and A. Bardow, “Towards a circular 

economy for plastic packaging wastes – the environmental potential of chemical recycling,” Resour 

Conserv Recycl, vol. 162, p. 105010, Nov. 2020, doi: 10.1016/j.resconrec.2020.105010. 



SITEKIN: Journal of Science, Technology and Industry, Vol. 23, No. 1, December 2025, pp.12 - 22  
ISSN 2407-0939 print/ISSN 2721-2041 online 

 

 

22 

 

[42] M. Kamali, D. P. Suhas, M. E. Costa, I. Capela, and T. M. Aminabhavi, “Sustainability considerations 

in membrane-based technologies for industrial effluents treatment,” Chemical Engineering Journal, 

vol. 368, pp. 474–494, Jul. 2019, doi: 10.1016/j.cej.2019.02.075. 

[43] K. Kellens, M. Baumers, T. G. Gutowski, W. Flanagan, R. Lifset, and J. R. Duflou, “Environmental 

Dimensions of Additive Manufacturing: Mapping Application Domains and Their Environmental 

Implications,” J Ind Ecol, vol. 21, no. S1, Nov. 2017, doi: 10.1111/jiec.12629. 

[44] T. Tolio et al., “Design, management and control of demanufacturing and remanufacturing systems,” 

CIRP Annals, vol. 66, no. 2, pp. 585–609, 2017, doi: 10.1016/j.cirp.2017.05.001. 

[45] Md. A. Moktadir, A. Kumar, S. M. Ali, S. K. Paul, R. Sultana, and J. Rezaei, “Critical success factors 

for a circular economy: Implications for business strategy and the environment,” Bus Strategy 

Environ, vol. 29, no. 8, pp. 3611–3635, Dec. 2020, doi: 10.1002/bse.2600. 

[46] S. Spadea, I. Farina, A. Carrafiello, and F. Fraternali, “Recycled nylon fibers as cement mortar 

reinforcement,” Constr Build Mater, vol. 80, pp. 200–209, Apr. 2015, doi: 

10.1016/j.conbuildmat.2015.01.075. 

[47] A. Owen, K. Scott, and J. Barrett, “Identifying critical supply chains and final products: An input-

output approach to exploring the energy-water-food nexus,” Appl Energy, vol. 210, pp. 632–642, Jan. 

2018, doi: 10.1016/j.apenergy.2017.09.069. 

[48] H. T. S. Caldera, C. Desha, and L. Dawes, “Exploring the role of lean thinking in sustainable business 

practice: A systematic literature review,” J Clean Prod, vol. 167, pp. 1546–1565, Nov. 2017, doi: 

10.1016/j.jclepro.2017.05.126. 

[49] M. Canali et al., “Food Waste Drivers in Europe, from Identification to Possible Interventions,” 

Sustainability, vol. 9, no. 1, p. 37, Dec. 2016, doi: 10.3390/su9010037. 

[50] A. Patti, G. Cicala, and D. Acierno, “Eco-Sustainability of the Textile Production: Waste Recovery 

and Current Recycling in the Composites World,” Polymers (Basel), vol. 13, no. 1, p. 134, Dec. 2020, 

doi: 10.3390/polym13010134. 

[51] M. Md. Khairul Akter, U. N. Haq, Md. M. Islam, and M. A. Uddin, “Textile-apparel manufacturing 

and material waste management in the circular economy: A conceptual model to achieve sustainable 

development goal (SDG) 12 for Bangladesh,” Cleaner Environmental Systems, vol. 4, p. 100070, Mar. 

2022, doi: 10.1016/j.cesys.2022.100070. 

[52] J. Di, B. K. Reck, A. Miatto, and T. E. Graedel, “United States plastics: Large flows, short lifetimes, 

and negligible recycling,” Resour Conserv Recycl, vol. 167, p. 105440, Apr. 2021, doi: 

10.1016/j.resconrec.2021.105440. 

[53] W. Fan et al., “MXene Enhanced 3D Needled Waste Denim Felt for High-Performance Flexible 

Supercapacitors,” Nanomicro Lett, vol. 16, no. 1, p. 36, Dec. 2024, doi: 10.1007/s40820-023-01226-

y. 

[54] K. Saha, P. K. Dey, and E. Papagiannaki, “Implementing circular economy in the textile and clothing 

industry,” Bus Strategy Environ, vol. 30, no. 4, pp. 1497–1530, May 2021, doi: 10.1002/bse.2670. 

[55] Z. Wu et al., “Repurposing of Fruit Peel Waste as a Green Reductant for Recycling of Spent Lithium-

Ion Batteries,” Environ Sci Technol, vol. 54, no. 15, pp. 9681–9692, Aug. 2020, doi: 

10.1021/acs.est.0c02873. 

[56] A. Al-Lami, P. Hilmer, and M. Sinapius, “Eco-efficiency assessment of manufacturing carbon fiber 

reinforced polymers (CFRP) in aerospace industry,” Aerosp Sci Technol, vol. 79, pp. 669–678, Aug. 

2018, doi: 10.1016/j.ast.2018.06.020. 

[57] I. Kim, H. J. Jung, and Y. Lee, “Consumers’ Value and Risk Perceptions of Circular Fashion: 

Comparison between Secondhand, Upcycled, and Recycled Clothing,” Sustainability, vol. 13, no. 3, 

p. 1208, Jan. 2021, doi: 10.3390/su13031208. 
  


