
Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 4 Issue 3 (2024) 
 

3338 http://jier.org 

Systematic Literature Review on Artificial Intelligence and Sustainable Practices 

in the Apparel Industry 

Mr. Raghavan Santhanam, 

Associate Professor, Symbiosis Skills and Professional University, Pune, Raghavan.santhanam@sspu.ac.in 

 

Dr. Ajit Kumar Khare, 

Professor, National Institute of Fashion Technology, Mumbai, ajit.khare@nift.ac.in; 

 

Abstract 

This systematic literature review (SLR) investigates the role of artificial intelligence (AI) in promoting sustainable practices 

within the apparel industry, addressing the critical need for efficient and environmentally responsible solutions in a sector 

facing increasing sustainability pressures. The research methodology adheres to PRISMA guidelines, encompassing a 

comprehensive literature search across databases such as Scopus and Web of Science for articles published between 2010 

and 2024. The review process involved rigorous filtering and screening, ultimately analyzing 31 relevant journal articles. 

Key findings reveal that AI applications significantly enhance operational efficiency and sustainability in apparel 

manufacturing and supply chains. Techniques such as machine learning for demand forecasting, genetic algorithms for 

supply chain optimization, and computer vision for quality control are instrumental in reducing waste and improving 

resource utilization. Despite these advancements, challenges in implementation and scalability persist, indicating areas 

where further investigation is necessary. The implications of this review underscore the potential of AI to transform the 

apparel industry by integrating sustainable practices into core operations. However, notable research gaps remain, 

particularly regarding the ethical implications of AI adoption, its impact on labour practices, and the need for 

interdisciplinary approaches that bridge technology with environmental sustainability. Future research directions should 

focus on developing innovative AI methodologies tailored to sustainability challenges, examining the socio-economic 

impacts of AI on labour within the apparel sector, and enhancing collaboration between academia and industry to foster 

practical applications of AI technologies. This SLR not only contributes to academic discourse but also serves as a valuable 

resource for practitioners seeking to implement sustainable practices through AI in the apparel industry. 

Keywords:-Artificial Intelligence, Apparel Industry, Sustainable Practices, Systematic Literature Review, Supply Chain 

Management 

Introduction 

The apparel industry faces increasing pressure to adopt sustainable practices while maintaining efficiency and 

competitiveness. Recent advancements pertaining to artificial intelligence (AI) have brought in challenges that need to be 

addressed to enhance operational processes and promote sustainability (Bae & Wooldridge, 2021). This review synthesizes 

existing literature pertaining to AI and sustainability within the apparel sector, providing insights into current trends, 

challenges, and future research directions. 

Artificial intelligence (AI) techniques can significantly optimize decision-making in the apparel supply chain by addressing 

various challenges and enhancing operational efficiency. These techniques can be applied for “demand forecasting, supply 

chain optimization, production planning, quality control, sustainability initiatives, risk management, customer insights and 

personalization (Wong, Guo & Leung, 2013)”. 

Through machine learning algorithms that examine past sales data, industry trends, and customer behaviour, artificial 

intelligence (AI) can increase the accuracy of demand forecasting. Regression analysis and neural network techniques, for 

example, can more precisely forecast future demand, enabling businesses to modify production plans and inventory levels 

in response, cutting down on waste and surplus stock (Cannas, Ciano, Saltalamacchia & Secchi, 2024). 

Through data analysis at various supply chain phases, artificial intelligence algorithms may optimize supply chain 

operations. Techniques like genetic algorithms and fuzzy logic can help in selecting suppliers, optimizing transportation 
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routes, and managing inventory levels. This leads to reduced lead times and improved responsiveness to market changes 

(Guo, Wong, Leung & Li, 2011). 

AI can enhance production planning through advanced analytics considering various factors such as machine availability, 

labour resources, and material requirements. Manufacturers may increase overall productivity, decrease downtime, and 

streamline operations by deploying AI-driven decision support systems (Raj, Ma, Gam & Banning, 2017). 

AI techniques such as computer vision can be employed for quality control in the apparel manufacturing process. Only 

high-quality items make it to the market thanks to automated inspection technologies that can identify flaws in real time 

during production. This increases consumer happiness while lowering returns (Sathish Kumar, Muthuvelammai & 

Jayachandran, 2024). 

Through supply chain waste reduction and resource optimisation, AI can help sustainability initiatives. AI-powered 

analytics, for instance, can spot production process inefficiencies that result in excessive material or energy use, enabling 

businesses to adopt more environmentally friendly procedures (Sah, Begum, Bhuiyan & Shahjalal, 2024). 

To find possible supply chain hazards, text mining and natural language processing (NLP) tools can be used to examine 

external data sources including news articles and social media. Businesses can proactively handle problems with supplier 

dependability or market volatility by keeping an eye on these sources (Shah, Lütjen & Freitag, 2021). 

Businesses can use AI to extract insights from consumer data and tailor their product offers and marketing campaigns. 

Businesses may successfully customise their products to satisfy unique client needs by using machine learning models to 

analyse customer preferences and purchasing trends (Sharma, Shail, Painuly & Kumar, 2023). 

There are many advantages to incorporating AI methods into the garment supply chain's decision-making processes, such 

as higher sustainability, better demand forecasting, improved efficiency, and improved quality control. Leveraging these 

technologies will be essential for preserving competitiveness and successfully reacting to market dynamics as the sector 

develops (Wong, Guo & Leung, 2013). 

For the purpose of improving academic knowledge and real-world application of AI in the apparel supply chain's decision-

making processes, a systematic literature review (SLR) on the subject is essential. It offers a methodical means to compile 

the body of information already in existence while opening the door for upcoming developments and advancements in the 

sector. 

An SLR provides possible directions for future research in addition to being a resource for practitioners by identifying gaps 

and synthesising existing knowledge. This can entail investigating novel AI techniques or analysing their effects on labour 

standards and ethical sourcing in the clothing supply chain. 

Operations research, data science, and environmental sustainability are just a few of the fields that contribute to the 

convergence of AI and supply chain management. By combining results from many sources, a comprehensive literature 

review can bridge different domains and improve our knowledge of how AI might support sustainable practices in the 

clothing sector. 

Research Objective 

The main purpose of this SLR is to understand how AI is promoting sustainable practices within the apparel industry. 

Specifically, it aims to: 

RO1: Identify key themes in existing research. 

RO2: Evaluate the effectiveness of AI applications in enhancing sustainability. 

RO3: Highlight gaps in the literature that require further exploration by doing a thematic analysis. 

Research Methodology 
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PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) is one of the established guidelines that 

this systematic review complies with. A well-known framework for raising the calibre and transparency of systematic 

reviews and meta-analyses is the PRISMA methodology. It offers an organised method that researchers can use to guarantee 

thorough and repeatable reporting of review procedures (Moher et al., 2015). The process includes data extraction, inclusion 

criteria, and literature search. 

Relevant articles published between 2010 and 2024 were found using databases like Web of Science and Scopus. Included 

were studies on the use of AI in the clothing sector with a focus on sustainability. Important details about methods, results, 

and consequences were taken from a few chosen studies. 

Table –1: Systematic Literature Review (SLR) Process as per PRISMA Guidelines (Moher et al., 2010) 

              Phases Input Process Output 
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Scopus: All Records             

Time span:                  

2011 - 2024 

Keywords: Artificial Intelligence, Apparel 

Industry, Sustainable Practices, 

Systematic Literature Review, Supply 

Chain Management 

Scopus = 319 Items 

Fi
lt

er
in

g 

Scopus = 319 Items 

--> Remove items with no IF (Impact 

Factor) or SJR (SCIMago Journal Rank) 

Indicator                                                                           

 

--> Remove Duplicates 

257 Items 

Sc
re

en
in

g 257 Items: Articles, 

Conference Papers, 

Book Chapters, 

Reviews 

Screening: Title, Author, Source, 

Keywords, Abstract 
187 Journal Articles 

El
ig

ib
il

it
y 187 Journal Articles 

Extract Research Papers with Citations > 

50 
45 Journal Articles 

C
o

n
te

n
t 

A
n

al
ys

is
 

45 Journal Articles 

Whether articles pertained to digital 

marketing, social media marketing, 

entrepreneurs, startups and digital 

marketing adoption by startups 

31 Journal Articles 

 

Phase 1: Identification 

Phase 1 comprised of comprehensive exploratory search through the internet. Internet search and filtering were the two 

subphases that made up this phase. First, the Scopus database of scientific publications was searched online. The search 

was conducted during the years 2010 and 2024. Since the majority of the significant research on the use of artificial 

intelligence in the garment sector for supply chain management began around 2010, that year was chosen as the beginning 

point (Giri, Jain, Zeng & Bruniaux, 2019).  

The keywords “Artificial Intelligence”, “Apparel Industry”, “Sustainable Practices”, and “Supply Chain Management” 

were jointly searched for in the paper titles, keywords, and abstracts. The keywords were chosen based on the research 

published in extant literature (“Jana, 2010; Guo et al. 2011; Ngai et al. 2014; Raj et al. 2017; Giri et al. 2019; Bag, Gupta, 

Kumar & Sivarajah, 2021; Renaningtyas, Dwitasari & Ramadhani, 2022; Tsolakis, Schumacher, Dora, & Kumar, 2023; 

Ramos et al. 2023; Behl et al. 2023; Cannas et al. 2023; Dey et al. 2024”). 319 items were extracted from the Scopus 

database based on the keywords used.  

A filtering process was conducted to remove items with no IF (Impact Factor) or SJR (SCIMago Journal Rank). The 

duplicate items were also filtered out. The final list after the filtering process comprised of 257 items.              

                     



Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 4 Issue 3 (2024) 
 

3341 http://jier.org 

Phase 2: Screening 

The research scholars eliminated publications that weren't scientific journal articles about supply chain management in the 

garment business, artificial intelligence, or sustainable practices during Phase 2 screening. Seventy items were eliminated 

as a result, some of which were not accessible in the full-text versions. After undergoing the screening process, 187 items 

were left on the list.  

Phase 3: Eligibility Check 

Phase 3 involved reading the full-text versions of the 187 journal articles that made the short list in order to verify eligibility. 

Authors evaluated the entire paper's content for eligibility throughout this stage. Authors didn't analyse the article further 

if it just addressed artificial intelligence and not supply chain management, sustainability, or green technology. Additionally, 

Authors eliminated papers from the final list if their content failed to include keywords such as artificial intelligence, the 

apparel industry, sustainable practices, and supply chain management in their true sense or failed to offer any insightful 

conclusions regarding their relationship to the adoption of AI by apparel manufacturing companies. 45 journal papers were 

shortlisted following an eligibility check. 

Phase 4: Content Analysis 

31 journal articles were evaluated for a more thorough systematic literature evaluation after content analysis was completed 

in Phase 4. Because it could be used to identify the key features of a set of data by counting the instances in which an action 

occurred or a topic was discussed, content analysis was a suitable method for this study. This study used both quantitative 

and qualitative content analysis techniques. We concentrated on the identification of research topics and findings (in this 

case, the use of artificial intelligence for supply chain management by Indian apparel companies), the researchers' research 

methods, the publication chronology, and the source attributes (research journal and author/s) for the qualitative content 

analysis. However, in order to statistically classify and count the detected components, a quantitative content analysis was 

carried out. 

Data Analysis 

The data analysis comprises of Citation Network Analysis, Keyword Analysis and Thematic Analysis. 

Citation Network Analysis 

Citation Network Analysis shows how many citations each author and research article has got (Tsay, 2009). Additionally, 

it could be identified which authors and which papers received the most citations. We might conclude that authors and 

articles with a high citation count are more significant in this specific field of study. The list of the top ten authors and 

papers with the most citations is provided in Table 2. 

 

Table – 2: Top 10 Authors and Articles by Citations 

 

Sl No Authors Title Journal Citations 

          

1 

“Cannas, Ciano, 

Saltalamacchia & 

Secchi (2024)” 

“Artificial intelligence in 

supply chain and operations 

management: a multiple case 

study research” 

“International 

Journal of 

Production 

Research” 

554 

2 
“Wong, Guo & Leung 

(2013)” 

“Optimizing decision making 

in the apparel supply chain 

using artificial intelligence 

(AI): from production to 

retail” 

“Production to 

Retail” 
352 
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3 
“Bae & Wooldridge 

(2021)” 

“Leveraging Artificial 

Intelligence for Sustainability 

in the Textile and Fashion 

Industry” 

“Journal of 

Textile Science 

& Fashion 

Technology” 

197 

4 

“Sharma, Shishodia, 

Gunasekaran, Min & 

Munim (2022)” 

“The role of artificial 

intelligence in supply chain 

management: mapping the 

territory” 

“International 

Journal of 

Production 

Research” 

195 

5 
“Guo, Wong, Leung & 

Li (2011)” 

“Applications of artificial 

intelligence in the apparel 

industry: a review” 

“Textile 

Research 

Journal” 

154 

6 “Jana (2010)” 

“An investigation into Indian 

apparel and textile supply 

chain networks” 

“Nottingham 

Trent 

University” 

145 

7 
“Tsolakis, Schumacher, 

Dora, & Kumar (2023)” 

“Artificial intelligence and 

blockchain implementation in 

supply chains: a pathway to 

sustainability and data 

monetization?” 

“Annals of 

Operations 

Research” 

140 

8 
“Bag, Gupta, Kumar & 

Sivarajah (2021)” 

“Role of technological 

dimensions of green supply 

chain management practices 

on firm performance” 

“Journal of 

Enterprise 

Information 

Management” 

140 

9 

“Behl, Sampat, Pereira 

& Chiappetta Jabbour 

(2023)” 

“The role played by 

responsible artificial 

intelligence (RAI) in 

improving supply chain 

performance in the MSME 

sector: An empirical inquiry” 

“Annals of 

Operations 

Research” 

116 

10 

“Ramos, Rivas-

Echeverría, Casas & 

Pérez (2023)” 

“The Role of Artificial 

Intelligence in Enhancing 

Sustainability in the Fashion 

Industry: A 2012-2022 

Review” 

“8th 

International 

Conference on 

Mathematics 

and Computers 

in Sciences and 

Industry 

(MCSI)” 

114 

 

From the table it can be seen that Cannas, Ciano, Saltalamacchia & Secchi have the highest number of citations (554), 

followed by Wong, Guo & Leung (352), Kannan (376) and  Bae & Wooldridge (197). These are the authors and articles 

that are highly influential in the domain of artificial intelligence adoption by apparel manufacturing companies.   

A co-citation network analysis was conducted to visualize relationships among the selected studies. This analysis 

highlighted influential papers that have shaped research trends in AI and sustainability. 
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Figure – 1: Co-Citation Diagram 

Keyword Analysis 

Keyword analysis revealed predominant themes such as "supply chain management," "lean production," "environmental 

sustainability," and "decision support systems." This analysis helps in understanding focal areas within the literature. 

 

 

Figure – 2: Word Cloud Generated with Keyword Analysis 
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The word cloud generated reflects a focused examination of themes and key concepts that shape the contemporary textile 

and fashion industries, particularly in the areas of supply chain management, environmental sustainability, and 

technological advancement. Analyzing the terms in the word cloud, several significant patterns and priorities emerge, 

revealing the current landscape and the strategic directions that organizations in these sectors are likely to pursue. 

The "textile industry," "apparel industry," and "fashion industry" dominate the Word Cloud, signalling that these sectors 

are at the forefront of industrial transformation. The integration of new technologies is reshaping these industries by driving 

innovation across the supply chain, from material sourcing to consumer sales. This transformation is especially evident as 

the apparel and fashion industries have become major adopters of digital tools, aiming to enhance operational efficiency 

and better manage product lifecycle impacts. 

The emphasis on "supply chain networks," "supply chain resilience," and "operational modernization" highlights the 

increasing complexity of global supply chains and the need for adaptability. Supply chains in the textile and fashion 

industries are often intricate, with dependencies across multiple stages and geographies. Modernizing these networks 

through technology—such as through "artificial intelligence" and "blockchain implementation"—allows organizations to 

improve transparency, traceability, and agility, thus preparing them for disruptions and aligning with resilience goals. 

"Blockchain implementation" plays a particularly vital role in ensuring data integrity across distributed supply chains, a 

priority for industries aiming to certify their products and gain consumer trust. 

Environmental themes, such as "green environment," "environmental sustainability," and "green supply chain 

management," are prominent, reflecting the industry’s response to increasing regulatory and consumer demands for 

sustainability. Concepts like "circularity adoption" and "lean implementation" emphasize reducing waste and creating 

closed-loop systems, both essential for achieving a greener footprint. By adopting green supply chain management 

practices, companies aim to lessen the environmental impact associated with production and distribution while also 

potentially lowering costs through waste reduction. The textile and apparel industries have been criticized for their high 

levels of waste, pollution, and resource use, making these sustainable practices a critical focus. 

Technological advancements, including "artificial intelligence," "deep learning," "text mining," and "data mining 

algorithms," are central to modern industry strategies. AI-driven tools are being leveraged for tasks ranging from demand 

forecasting and inventory optimization to defect detection in production. "Deep learning" and "responsible artificial 

intelligence" indicate a progression towards more sophisticated and ethically managed AI applications, which is particularly 

relevant as industries deploy machine learning for product recommendations, operational decisions, and supply chain 

insights. Tools like "text mining" further enhance data analysis capabilities, allowing companies to derive actionable 

insights from vast volumes of unstructured data, such as market trends and consumer sentiment. 

The recurring terms "lean production" and "lean implementation" underline the textile and fashion industries' commitment 

to enhancing efficiency by minimizing waste and maximizing value. Lean practices, which originated in manufacturing, 

have been adapted to fit the unique demands of these sectors. They not only improve productivity but also support 

sustainability goals by focusing on waste reduction and optimized resource use. 

The Word Cloud analysis reveals a landscape where sustainability and technology drive transformation across the textile, 

apparel, and fashion industries. Companies in these sectors increasingly prioritize environmental responsibility, 

technological integration, and operational resilience. This alignment with advanced AI, green supply chain strategies, and 

lean production reflects a more forward-thinking approach, positioning these industries to navigate the challenges of 

globalization, environmental pressures, and evolving consumer expectations. 

Thematic Categorization Clustering 

Nodes in the network can be divided into clusters if the weight of the edges connecting a cluster's nodes is greater than that 

of other clusters. Articles in the same cluster are different from those in other clusters and have a common theme. A thematic 

study of the co-citation network is made possible by clustering. In social network analysis, the modularity mechanism has 

been widely used to compare the density of links inside and outside of clusters (Blondel et al., 2008). 
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The modularity index is calculated as 

  

 

where,  

“Aij denotes edge's weight between i and j;  

ki represents the sum of the weights of the edges connected to i;  

ci is the community of vertex i;  

δ(ai,aj) is equal to 1 if ai = aj and 0 otherwise;  

m is the total weight of all edges”  

Applying the above formula and by using the Gephi Software, we have identified three clusters. There are five themes in 

Cluster 1, four themes in Cluster 2 and three themes in Cluster 3. The clusters are AI applications, sustainability practices 

and challenges and barriers. The clusters are given in Table -3. 

Table – 3: Thematic Analysis 

Cluster 1 Cluster 2 Cluster 3 

AI Applications Sustainability Practices Challenges and Barriers 

Machine Learning 

Green Supply Chain Management 

(GSCM) Decision Support Systems 

Text Mining Lean Manufacturing Principles Optimization Techniques 

Data Mining 

Responsible Artificial Intelligence 

(RAI)  

Blockchain   

 

This thematic analysis focuses on key themes derived from the systematic literature review on the integration of artificial 

intelligence (AI) and sustainable practices within the apparel industry. This analysis provides insights into AI’s 

transformative impact on the sector, emphasizing the role of sustainable practices and identifying the challenges that hinder 

effective adoption and implementation. 

Cluster 1: AI Applications in the Apparel Industry 

Machine Learning for Demand Forecasting and Quality Control 

In the apparel industry, machine learning (ML) techniques have shown substantial benefits in improving demand 

forecasting, quality control, and supply chain optimization. By predicting consumer preferences, ML algorithms help 

apparel companies manage production volumes more accurately, reducing overproduction and minimizing waste—a crucial 

step toward sustainable operations. ML models are also used for quality assessment, enabling manufacturers to detect 

defects early and reduce resource wastage. 

Text Mining for Consumer Insights and Risk Management 

Text mining has become essential for extracting actionable insights from large volumes of consumer-generated data, such 

as reviews and social media posts. In the apparel industry, these insights inform product design, trend forecasting, and 

marketing strategies, aligning products with consumer demands. Additionally, text mining is applied to monitor supply 

chain risks, allowing companies to proactively manage disruptions, which supports resilient and sustainable supply chains. 
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Data Mining for Supply Chain Optimization 

In order to improve operational efficiency in the clothing sector, data mining techniques are essential. Businesses can 

minimise stockouts and excess inventory by optimising inventory management through the analysis of previous sales and 

production data. In addition to increasing profitability, this efficiency reduces resource waste throughout the supply chain, 

supporting sustainability in the manufacturing of clothing. 

Blockchain for Transparency and Traceability 

By improving transparency and traceability in the clothing supply chain, blockchain technology enhances artificial 

intelligence. Blockchain assists clothing businesses in confirming the ecological and ethical source of materials by 

documenting each stage of the supply chain on a safe, unchangeable ledger. By promoting ethical sourcing methods, this 

transparency enhances consumer confidence and supports sustainability goals. 

Cluster 2: Sustainable Practices in the Apparel Industry 

Green Supply Chain Management (GSCM) 

Green Supply Chain Management (GSCM) is a key theme that reflects the industry’s shift toward sustainable production 

practices. In the apparel sector, GSCM emphasizes sustainable sourcing, energy efficiency, and waste reduction. By 

adopting GSCM practices, apparel companies not only meet regulatory standards but also respond to consumer demand 

for eco-friendly products. 

Lean Manufacturing for Waste Minimization 

Lean manufacturing principles, focusing on waste reduction and process optimization, are increasingly adopted within the 

apparel industry to drive sustainability. Lean practices help manufacturers reduce resource use and improve operational 

efficiency. This approach aligns with environmental goals by minimizing production waste and optimizing resource 

allocation throughout the supply chain. 

Responsible Artificial Intelligence (RAI) in Sustainability 

Within the context of sustainability, Responsible Artificial Intelligence (RAI) ensures that AI applications are deployed 

ethically, avoiding negative social and environmental impacts. For instance, RAI frameworks prevent biased demand 

forecasting, ensuring equitable representation of consumer preferences, while also promoting eco-friendly decision-making 

in areas like supply chain optimization and material sourcing. 

Cluster 3: Challenges and Barriers to AI and Sustainability in Apparel 

Decision Support Systems and Operational Complexity 

Implementing AI-powered decision support systems (DSS) poses a challenge due to the complexity of integrating these 

tools within the apparel industry's existing infrastructure. Decision support systems often require significant investment in 

training and technology, creating operational barriers that hinder effective adoption, especially for smaller enterprises in 

the apparel sector. 

Optimization Techniques and Resource Constraints 

Optimization techniques for resource management in the apparel industry face challenges such as data quality and 

scalability. While these techniques are essential for maximizing efficiency and minimizing waste, they are resource-

intensive and require high-quality, comprehensive datasets. Apparel companies often struggle with the cost of optimization 

technology, balancing the upfront investment with long-term sustainability benefits. 

This thematic analysis of AI and sustainable practices in the apparel industry highlights the transformative potential of AI 

applications in enhancing operational efficiency and promoting sustainability. However, barriers such as high 

implementation costs, technological complexity, and regulatory challenges require strategic planning to overcome. The 

integration of Responsible AI, lean practices, and green supply chain initiatives offers apparel companies pathways to 
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achieve both ethical and sustainable growth. By addressing these challenges, the industry can capitalize on AI-driven 

insights and transparent, sustainable practices to meet evolving consumer expectations and regulatory standards. 

Implications 

The integration of AI technologies in the apparel industry presents significant implications for operational efficiency and 

sustainability. **Operational Efficiency**: AI applications, such as machine learning algorithms for demand forecasting 

and genetic algorithms for supply chain optimization, have been shown to improve decision-making processes. These 

advancements lead to reduced lead times, minimized waste, and enhanced productivity throughout the supply chain. For 

instance, AI can optimize inventory management by accurately predicting consumer demand, thus reducing excess stock 

and associated waste. 

The findings indicate that AI can play a pivotal role in promoting sustainable practices. By optimizing resource usage and 

minimizing waste through advanced analytics, companies can implement more environmentally friendly practices. 

Furthermore, AI-driven quality control processes enhance product quality while reducing returns, contributing to 

sustainability goals. The study emphasizes that while AI offers substantial benefits, challenges such as implementation 

barriers and scalability across supply chains must be addressed to fully realize its potential. 

Conclusion 

This SLR highlights the critical intersection of AI and sustainability in the apparel industry, revealing both opportunities 

and challenges. The research underscores that while AI technologies can significantly enhance operational processes and 

promote sustainable practices, there remains a considerable gap in literature regarding their practical implementation. The 

review identifies key themes such as supply chain management, environmental sustainability, and technological 

advancement as focal points for future exploration. It also emphasizes the necessity for further empirical studies to assess 

the real-world impacts of AI applications on sustainability within the apparel sector. 

Directions for Future Studies 

The research gaps identified in the systematic literature review (SLR) on the integration of artificial intelligence (AI) and 

sustainability within the apparel industry revolves around the limited empirical studies that assess the real-world impact of 

AI applications on sustainability outcomes. While existing literature highlights the potential benefits of AI in enhancing 

operational efficiency and promoting sustainable practices, there is a notable scarcity of case studies that document 

successful implementations and their measurable effects on sustainability metrics. 

Furthermore, the review indicates that many studies focus primarily on theoretical frameworks and conceptual models, 

lacking practical insights into how AI technologies can be effectively integrated across diverse supply chain processes. 

This gap is particularly significant given the complexities and unique challenges faced by the apparel industry, which is 

characterized by rapid market changes and increasing consumer demand for sustainable practices. 

Additionally, the exploration of ethical implications related to AI adoption in supply chains remains under-researched. 

Future studies should aim to fill these gaps by conducting empirical research that evaluates the effectiveness of AI solutions 

in real-world settings, addresses implementation challenges, and examines ethical considerations in the context of 

sustainable practices within the apparel sector. 

Future research should focus on several key areas to build upon the findings of this SLR: 

Empirical Studies: There is a need for empirical research to evaluate the effectiveness of specific AI applications in real-

world scenarios within the apparel industry. This includes case studies that document successful implementations of AI 

technologies and their impact on sustainability metrics. 

Scalability and Implementation Challenges: Investigating the scalability of AI solutions across different segments of the 

apparel supply chain is crucial. Future studies should explore barriers to implementation, including technological 

limitations, workforce readiness, and financial constraints. 



Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 4 Issue 3 (2024) 
 

3348 http://jier.org 

Ethical Considerations: As AI adoption grows, so does the importance of ethical sourcing and labor practices. Research 

should examine how AI can influence ethical considerations within supply chains and promote fair labor practices alongside 

sustainability goals. 

Integration with Other Technologies: Exploring how AI can be integrated with other emerging technologies such as 

blockchain or IoT (Internet of Things) could provide insights into creating more resilient and sustainable supply chains. 

Consumer Behavior Analysis: Future studies should investigate how AI-driven insights into consumer behavior can 

inform sustainable marketing strategies and product development, aligning with growing consumer demand for 

transparency and ethical practices. 

By addressing these areas, future research can contribute to a deeper understanding of how AI can not only enhance 

operational efficiencies but also drive meaningful progress towards sustainability in the apparel industry. 
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