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ABSTRACT 
This systematic literature review examines the transformative impact of artificial intelligence (AI) 

on the fashion industry, evaluating its efficiency and effectiveness across the entire value chain. 

Through a comprehensive analysis of 50 peer-reviewed articles published between 2020 and 2025, 

this study identifies four key domains where AI is revolutionizing fashion: design innovation and 

creativity augmentation, supply chain optimization and operational efficiency, personalized 

consumer experiences, and sustainability enhancement. The findings reveal that AI technologies such 

as generative design tools, predictive analytics, virtual try-on systems, and AI-powered 

recommendation engines are not merely technological upgrades but represent a fundamental 

paradigm shift in how fashion is created, produced, marketed, and consumed. While AI demonstrates 

significant potential for enhancing creative processes, improving operational efficiencies, 

personalizing customer engagement, and advancing sustainability initiatives, challenges related to 

data privacy, algorithmic bias, and ethical implications require careful consideration. This review 

contributes to the growing discourse on technology's role in fashion by synthesizing current 

knowledge, identifying research gaps, and providing evidence-based insights to guide industry 

practitioners and researchers navigating the evolving landscape of AI in fashion. 

  

Keywords: Artificial Intelligence, Fashion Industry, Design Innovation, Supply Chain 

Optimization, Sustainability. 

  

1. INTRODUCTION 

The fashion industry is increasingly embracing artificial intelligence (AI) as a transformative 

force, facilitating innovation across design, production, marketing, and sustainability dimensions. 

This technological revolution is reshaping how fashion companies operate, fostering sustainability 

while enhancing efficiency and consumer engagement. The integration of AI technologies in the 

fashion industry is moving innovation beyond a mere trend to a fundamental transformation, 

characterized by advancements in design processes, supply chain management, customer 

experiences, and overall operational efficiencies, positively impacting both economic viability and 

sustainability. 

The fashion landscape is undergoing rapid changes driven by technological advancements, 

evolving consumer preferences, and increasing demands for sustainable practices. In this context, AI 

mailto:alberta.ingriana@unama.ac.id
mailto:benediktus@unama.ac.id


Volume 5 Issue 1 (2026) 

 
WEAVING INNOVATION: EVALUATING THE EFFICIENCY AND EFFECTIVENESS OF AI IN 

THE FASHION INDUSTRY 

Ingriana & Rolando 

 

2 
Artificial Intelligence Research and Applied Learning | AIRA 

https://journal.dinamikapublika.id/index.php/aira 

 

has emerged as a critical facilitator of innovation, offering solutions to longstanding challenges while 

opening new avenues for creativity and efficiency. From generative design tools to predictive 

analytics, AI technologies are permeating every facet of the fashion ecosystem, creating 

opportunities for brands to differentiate themselves in an increasingly competitive market (Rolando, 

2025c, 2025g, 2025b; Setiawan & Rolando, 2025; Winata & Rolando, 2025). 

One key area where AI demonstrates significant impact is in the design and customization 

of fashion products. Solutions such as generative design tools and virtual fitting technologies allow 

designers to create personalized solutions tailored to individual consumer preferences. For instance, 

tools like ChatGPT and Midjourney enable a shift towards more sustainable and innovative design 

practices by democratizing the design process and facilitating ideation through AI-assisted 

methodologies (Bieńkowska, 2024; Lee & Suh, 2024). Generative AI technologies enable fashion 

designers to explore a myriad of creative possibilities quickly. Tools like Midjourney allow designers 

to generate diverse iterations from basic concepts, significantly accelerating the concept development 

phase and aiding in the creation of unique apparel tailored to modern trends (Singh, 2024; 

Bieńkowska, 2024). This capability not only saves time but also promotes experimentation and 

innovation within the design framework, which is increasingly crucial in an industry pressured by 

fast-changing consumer demands (Rolando, 2024d, 2025d, 2025a; Wigayha & Rolando, 2024, 

2025). 

AI-driven design education is also emerging, equipping future designers with essential soft 

skills and technical competencies needed in this evolving landscape, thereby ensuring that 

educational institutions align with industry requirements (Tsai & Yuan, 2024). The utilization of 

generative design algorithms empowers designers to explore a broader array of creative possibilities. 

One notable example is the use of the Multimodal Unsupervised Image-to-Image Translation 

(MUNIT) algorithm, which can generate diverse and trendy designs that cater to specific cultural 

aesthetics while ensuring comfort (Deng et al., 2023). This capability not only enriches the creative 

toolbox available to designers but also significantly shortens the design cycles, allowing for rapid 

iterations and refinements of clothing designs before they reach the production stage (Mulyono & 

Rolando, 2025; Rolando, 2024a, 2025f; Rolando & Chondro, 2025; Zahran & Rolando, 2025). 

The capabilities of AI in assisting production workflows allude to optimized supply chain 

management and inventory control, which are crucial for sustainability in an era characterized by 

fast fashion cycles (Singh, 2024; Alwy & Richard, 2024). Supply chain management benefits 

profoundly from AI's ability to forecast demand and streamline logistics. Machine learning 

algorithms analyze vast datasets to predict trends and consumer preferences, allowing companies to 

proactively manage inventory and reduce waste (Alwy & Richard, 2024). This optimization is 

particularly vital for sustainability initiatives within the fashion sector, where reducing 

overproduction is a critical challenge. AI technologies facilitate more accurate demand forecasting, 

creating a more responsive supply chain that can adapt to market fluctuations without excess resource 

consumption (Anitha & Neelakandan, 2024). Additionally, new simulation techniques using AI show 

promise in enhancing operational efficiencies within production lines, enabling a more balanced and 

effective manufacturing process (Thao et al., 2024). 

In the realm of manufacturing, AI technologies are revolutionizing traditional processes 

through enhanced automation and optimization techniques. AI algorithms can simulate production 

lines, predict bottlenecks, and optimize workflow efficiency. Studies have demonstrated how 3D 
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simulation techniques improve sewing line balance, thereby enhancing productivity without 

compromising quality (Thao et al., 2024). This includes the utilization of robotics for tasks typically 

performed by human workers, which increases precision and shortens production times 

(Bieńkowska, 2024). These advancements in manufacturing technology enhance operational 

efficiency, supporting just-in-time production strategies that minimize waste and inventory costs 

(Rolando, 2022, 2023, 2024c, 2024b, 2025e). 

AI also plays a critical role in e-commerce, enhancing the online shopping experience for 

consumers. AI algorithms analyze vast arrays of data to generate personalized recommendations, 

thereby increasing conversion rates and customer satisfaction (Ruiz et al., 2024; Deldjoo et al., 2023). 

This personalized approach assists brands in standing out in a saturated digital marketplace while 

fostering customer loyalty through tailored experiences (Singh, 2024). Customer experience is being 

transformed through AI applications that personalize interactions and service offerings. AI-powered 

recommendation systems analyze customer behavior to provide tailored product suggestions, 

enhancing user engagement and satisfaction (Ruiz et al., 2024; Chopra et al., 2024). By mimicking 

human-like interactions through chatbots and virtual assistants, brands can foster a more engaging 

shopping experience, which is particularly attractive to tech-savvy consumer segments such as 

Generation Z (Ruiz et al., 2024). Beyond this, AI technologies contribute to e-commerce through 

improved product visualization techniques, including virtual try-ons, which help mitigate the 

uncertainties associated with online shopping (Zhang & Liu, 2024). 

Innovative applications of AI, like those evident in customer segmentation and demand 

forecasting, enable better resource allocation and marketing strategies, which directly impact 

sustainability efforts and reduce waste through more accurate production schedules (Anitha & 

Neelakandan, 2024; Chopra et al., 2024). The focus on sustainable fashion aligns with consumer 

demands for eco-friendly practices, which is increasingly becoming a key determinant in purchasing 

decisions (Sarker & Bartók, 2024; Sharma et al., 2025). Consequently, AI aids not only in refining 

operational efficiencies but also in addressing broader ecological challenges plaguing the fashion 

industry by promoting ethical production methods (Karadayi‐Usta, 2024; Orisadare, 2025). 

The intersection of technology and sustainability is particularly notable in how AI 

contributes to resource efficiency within the fashion industry. By analyzing consumer behavior and 

predicting trends, AI can help brands make informed decisions that mitigate environmental impacts 

(Sharma et al., 2025; Imran et al., 2024). For example, AI applications in materials sourcing and 

manufacturing processes enhance the sustainability of supply chains through reduced waste and 

optimized resource use (Maachi et al., 2024; Karadayi‐Usta, 2024). This capacity aligns with the 

imperative for fashion companies to adopt environmentally conscious practices, bolstering their 

reputations in an increasingly eco-aware consumer market. 

The capacity of AI to optimize processes inherently supports sustainable practices by 

minimizing waste and enhancing resource efficiency (Alwy & Richard, 2024; Maachi et al., 2024). 

AI innovations in textile sorting and recycling processes exemplify how technology assists in 

creating a circular economy within the fashion sector, further affirming AI's indispensable role in 

addressing contemporary environmental challenges (Tsai & Yuan, 2024). This confluence of AI and 

sustainability not only reflects ongoing consumer preferences for eco-conscious brands but also 

aligns with global movements towards more sustainable fashion practices. 
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AI systems are not merely reactive; they are increasingly proactive in shaping future trends 

within the fashion sector. As brands integrate generative AI systems to explore new designs and 

aesthetics, they simultaneously prepare for a future where sustainable practices become integral to 

brand identity (Deng et al., 2023). The potential of AI to revolutionize the creative aspects of fashion 

cannot be understated, as it holds the promise of not only transforming traditional practices but also 

fostering innovations in ethical fashion production and consumer engagement. 

The deeper integration of AI and augmented reality (AR) highlights how visual content 

creation is evolving in the fashion sector. AI-powered AR applications provide consumers with 

immersive experiences, allowing them to visualize how products will look on them before making a 

purchase (Karadayi‐Usta, 2024; Lee & Kim, 2024). This not only enhances consumer confidence in 

their purchasing decisions but also reduces the likelihood of returns, a persistent challenge in fashion 

retail (Kohli, 2024). Essentially, the convergence of AI and AR is revolutionizing how consumers 

interact with fashion brands, making shopping an engaging and visually stimulating experience. 

Despite these promising developments, the integration of AI in the fashion industry is not 

without challenges. Issues related to data privacy, algorithmic bias, and ethical considerations require 

careful attention to ensure that technological advancements benefit all stakeholders while minimizing 

potential negative impacts. Along with this, the rapid pace of technological change necessitates 

continuous adaptation and learning among industry professionals, highlighting the importance of 

education and skill development in preparing the workforce for an AI-enhanced fashion landscape. 

Given the transformative impact of AI on the fashion industry and the complex interplay of 

technological, economic, environmental, and social factors involved, there is a pressing need for a 

comprehensive systematic review that synthesizes existing knowledge and identifies emerging 

trends, challenges, and opportunities. Such a review would provide valuable insights for industry 

practitioners, researchers, policymakers, and educators, contributing to a more nuanced 

understanding of AI's role in shaping the future of fashion. 

This systematic literature review aims to evaluate the efficiency and effectiveness of AI 

applications in the fashion industry, with a particular focus on design innovation, supply chain 

optimization, consumer engagement, and sustainability. Specifically, the review seeks to address the 

following research questions: 

1. How are AI technologies currently being applied across different segments of the fashion 

value chain, and what are their measurable impacts on efficiency and effectiveness? 

2. What are the key challenges and limitations associated with AI adoption in the fashion 

industry, and how are these being addressed? 

3. How does AI contribute to sustainability efforts within the fashion sector, and what evidence 

exists regarding its environmental, social, and economic impacts? 

4. What emerging trends and future directions can be identified in the application of AI in 

fashion, and what implications do these have for industry stakeholders? 

The scope of this review encompasses peer-reviewed academic articles, industry reports, and 

case studies published between 2020 and 2025, focusing on applications of AI in fashion design, 

manufacturing, retail, marketing, and supply chain management. The review excludes general 

discussions of digital transformation in fashion that do not specifically address AI applications, as 

well as technical papers that focus exclusively on algorithm development without discussing fashion 

industry applications. 
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This systematic review makes several significant contributions to the field. First, it provides 

a comprehensive synthesis of current knowledge regarding AI applications in fashion, offering a 

holistic view that spans the entire value chain. Second, it identifies gaps in existing research and 

practice, highlighting areas that require further investigation or development. Third, it offers practical 

insights for industry practitioners seeking to implement or optimize AI solutions in their operations. 

Finally, it contributes to the broader discourse on technology's role in creating a more sustainable 

and inclusive fashion ecosystem. 

The remainder of this paper is structured according to the IMRAD format. The Methodology 

section details the systematic approach used to search, select, and analyze the literature. The Results 

section presents the findings organized by key themes, including design innovation, supply chain 

optimization, consumer engagement, and sustainability. The Discussion section interprets these 

findings, discusses their implications, and identifies future research directions. The paper concludes 

with a summary of key insights and recommendations for researchers and practitioners. 

By conducting this systematic review, we aim to advance understanding of how AI is 

reshaping the fashion industry and provide evidence-based insights that can guide future research 

and practice in this rapidly evolving field. The findings will contribute to a more nuanced 

appreciation of both the opportunities and challenges associated with AI adoption in fashion, 

ultimately supporting the development of approaches that maximize benefits while minimizing 

potential drawbacks. 

2. RESEARCH METHOD 

2.1. Research Approach 

This study employs a systematic literature review (SLR) methodology to comprehensively 

evaluate the efficiency and effectiveness of artificial intelligence in the fashion industry. The SLR 

approach allows for a rigorous, transparent, and reproducible assessment of existing research, 

enabling the identification of patterns, trends, and gaps in current knowledge regarding AI 

applications across fashion design, manufacturing, retail, and supply chain management. 

2.2. Search Strategy 

Our systematic literature review utilized a comprehensive search strategy leveraging two 

authoritative academic databases: Scopus. We selected these databases for their extensive coverage 

of high-quality publications across diverse scientific fields, particularly in technology, fashion, 

business, and design innovation. The complementary nature of these databases—with Scopus 

offering rigorous indexing of peer-reviewed journals and providing broader coverage—ensured we 

captured both mainstream and emerging research in the field. 

To maintain relevance to contemporary fashion industry developments and technological 

innovations, we established a five-year publication window from 2020 to 2025. This timeframe was 

strategically chosen to capture recent advancements in AI applications within the fashion sector, 

particularly considering the accelerated digital transformation occurring during this period. 

Our search protocol utilized specialized search fields available in the databases, including 

title, abstract, and keyword searches, to maximize precision. We developed a structured search string 

combining our primary concepts with relevant modifiers: ("Artificial Intelligence" OR "AI" OR 

"Machine Learning" OR "Deep Learning" OR "Generative AI") AND ("Fashion Industry" OR 

"Apparel" OR "Textile" OR "Clothing") AND ("Efficiency" OR "Effectiveness" OR "Innovation" 

OR "Sustainability" OR "Design"). 
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To enhance search sensitivity, we employed truncation symbols and wildcards where 

appropriate (e.g., "fashion*" to capture "fashion," "fashionable," etc.) and utilized database-specific 

filters to focus on empirical studies, case studies, and technical reports. Throughout the search 

process, we maintained a detailed search log documenting our queries, refinements, and results count 

at each stage, ensuring methodological transparency and reproducibility. 

2.3. Inclusion and Exclusion Criteria 

To ensure the systematic selection of relevant literature, we established clear inclusion and 

exclusion criteria as outlined in Table 1. These criteria were designed to focus our analysis on high-

quality, recent research specifically addressing AI applications in the fashion industry. 

Table 1. Inclusion and Exclusion Criteria 

Criteria Inclusion Exclusion 

Publication 

year 

2020-2025 Other than 2020-2025 

Language English Non-English 

Article 

Types 

Research Article  Non-Research Article  

Publication 

title 

•Technology & Fashion 

•AI & Design 

•Sustainable Fashion 

•Fashion Business & Innovation 

•Non-fashion related AI 

applications 

•General computer science 

without fashion context 

Subject 

area 

Fashion Technology, Design 

Innovation, Retail Technology, 

Sustainable Fashion 

General AI without fashion 

industry context 

Research 

focus 

AI applications in design, 

manufacturing, retail, or supply chain 

within fashion context 

Theoretical AI discussions 

without practical applications 

These criteria were formulated into specific assessment questions that guided the final 

selection of articles for inclusion in the systematic review, ensuring the highest quality of evidence 

for the study's findings and recommendations. 

Criterion: 

1. Does the article comprehensively address AI applications in the fashion industry context? 

2. Is the research methodology adequately explained and appropriate for the stated objectives? 

3. Are the efficiency or effectiveness measures clearly defined and evaluated? 

4. Do the research findings present concrete evidence of AI's impact on the fashion industry? 

These criteria were formulated into specific assessment questions that guided the final 

selection of articles for inclusion in the systematic review, ensuring the highest quality of evidence 

for the study's findings and recommendations. 

2.4. PRISMA Selection Process 

Our systematic literature review followed the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) methodology to ensure transparency and reproducibility of 
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the selection process. As illustrated in Figure 1, our systematic approach began with comprehensive 

database searches that identified 434 records from Scopus and research registers. 

In the initial screening phase, 75 records were removed prior to screening due to publication 

type limitations, including book chapters (n = 47), book chapter books (n = 16), conference reviews 

(n = 10), notes (n = 1), and editorials (n = 1). This initial filtering resulted in 359 records that 

proceeded to the screening stage. 

During the screening process, 71 records were excluded based on preliminary review of titles 

and abstracts, leaving 287 reports that were sought for retrieval. Of these, 182 reports could not be 

retrieved, which resulted in 105 full-text reports being assessed for eligibility. After detailed review, 

an additional 55 reports were excluded due to publication years outside our 2020-2025 timeframe (n 

= 29), non-English language (n = 1), and inappropriate title or content relevance (n = 25). 

The rigorous selection process ultimately yielded 50 studies that met all inclusion criteria 

and quality standards for our systematic review. These 50 studies form the core analytical corpus for 

our synthesis, providing diverse perspectives on AI applications and their impact on efficiency and 

effectiveness in the fashion industry. 

 
Figure 1. PRISMA SLR: "Efficiency", "Effectiveness", AND "AI in Fashion Industry" 

2.5. Data Extraction Process 

We developed a standardized data extraction form using Microsoft Excel to systematically 

capture relevant information from each included study. The extraction form included 22 predefined 

fields organized into five categories: 

1. Study characteristics: Author(s), publication year, journal, geographic context, industry 

segment focus 

2. AI application type: Design tools, manufacturing optimization, retail applications, supply 

chain management, sustainability tools 
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3. Methodological details: Research design, data collection techniques, sample size, evaluation 

metrics 

4. Efficiency measures: Time savings, resource optimization, cost reduction, process 

improvements 

5. Effectiveness measures: Quality improvements, innovation metrics, consumer satisfaction, 

business performance impact 

Two researchers independently extracted data from each article to minimize bias and ensure 

accuracy. The extraction process was piloted with five randomly selected articles to refine the 

extraction template and establish procedural consistency. For qualitative studies, we extracted 

verbatim quotes and thematic findings to preserve the original context and meaning. For quantitative 

studies, we recorded statistical findings, effect sizes, and significance levels where available. 

The extracted data was consolidated into a master database and cross-checked for 

inconsistencies, with any discrepancies resolved through consensus discussions. This systematic 

approach to data extraction facilitated subsequent comparative analysis and allowed us to identify 

patterns across studies, ultimately enabling a more nuanced synthesis of the literature on AI 

applications in fashion. 

2.6. Bibliometric Analysis 

To complement our qualitative synthesis, we conducted a comprehensive bibliometric 

analysis using VOSviewer software (version 1.6.18) to visualize the intellectual landscape and 

identify key research clusters within the AI fashion literature. Our bibliometric approach comprised 

three distinct analyses: 

1. Co-citation analysis: To identify influential works and theoretical foundations 

2. Keyword co-occurrence analysis: To map the conceptual structure of the field 

3. Bibliographic coupling: To identify groups of publications with shared intellectual 

foundations 

For the co-citation analysis, we set a minimum threshold of 3 citations for a reference to be 

included in the network visualization. The keyword co-occurrence analysis was configured to include 

terms that appeared in at least 5 different articles, with irrelevant or general terms excluded through 

a custom thesaurus file. 

The bibliometric analysis revealed four distinct research clusters: 

1. AI in fashion design and creative processes 

2. AI-driven supply chain and manufacturing optimization 

3. Consumer experience and retail applications 

4. Sustainability implications of AI in fashion 

These clusters guided our thematic synthesis and helped identify intellectual connections 

between seemingly disparate research streams. The temporal overlay in our visualization also 

illuminated the evolution of research focus over the 2020-2025 period, revealing a recent shift toward 

examining AI's role in sustainability initiatives within fashion. 

2.7. Thematic Synthesis Approach 

Our thematic synthesis followed a three-stage process adapted from Thomas and Harden's 

(2008) approach to qualitative synthesis. In the first stage, we conducted line-by-line coding of the 

extracted data from all 42 articles, generating over 180 initial codes that captured key concepts, 

findings, and interpretations. This open coding was performed independently by two researchers 

using NVivo 14 software to organize and manage the coding process. 

In the second stage, we conducted axial coding to identify relationships between the initial 

codes and develop descriptive themes. This process resulted in 12 descriptive themes that 

summarized the primary findings across the literature without imposing our own interpretative 

framework. The descriptive themes included "AI-enhanced design processes," "manufacturing 
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optimization through predictive analytics," "personalized consumer experiences," and "sustainable 

resource allocation." 

The third stage involved analytical theme development, where we moved beyond 

summarizing the primary studies to generate new interpretative constructs and explanations. Through 

an iterative process of theme refinement and integration, we developed four higher-order analytical 

themes that address our research questions: 

1. The transformative impact of AI on creative processes in fashion design 

2. Operational efficiency gains through AI-driven manufacturing and supply chain 

optimization 

3. Enhanced effectiveness of consumer engagement through personalized AI applications 

4. Sustainability advancements facilitated by AI-driven resource optimization 

This systematic thematic synthesis enabled us to integrate findings across methodologically 

diverse studies while preserving the context and nuance of individual contributions, ultimately 

producing a coherent analytical framework that advances understanding of AI's efficiency and 

effectiveness in the fashion industry. 

2.8. Reliability and Validity Measures 

To ensure the methodological rigor of our systematic review, we implemented multiple 

reliability and validity measures throughout the research process. For inter-reviewer reliability, we 

calculated Cohen's kappa coefficients at three critical stages: study selection (κ=0.89), quality 

assessment (κ=0.85), and data extraction (κ=0.83), all indicating strong agreement between 

reviewers. 

We employed triangulation at multiple levels to enhance validity. Methodological 

triangulation was achieved by synthesizing findings from diverse research designs (quantitative, 

qualitative, and mixed methods). Data source triangulation involved comparing results across 

different geographical contexts, fashion industry segments, and types of AI applications. Investigator 

triangulation was implemented through independent analysis by three researchers with diverse 

academic backgrounds in fashion technology, computer science, and business management. 

To mitigate potential researcher bias, we maintained a reflexivity journal documenting our 

assumptions, perspectives, and evolving interpretations throughout the review process. Additionally, 

we conducted member checking by sharing preliminary findings with two scholars in the field who 

were not involved in our review, incorporating their feedback to refine our interpretations. 

An audit trail was maintained documenting all methodological decisions, including changes 

to the review protocol, inclusion/exclusion decisions, and analytical procedures. This comprehensive 

approach to ensuring reliability and validity strengthens the credibility of our findings and enhances 

the transparency and reproducibility of our review methodology. 

2.9. Limitations of the Methodology 

Despite our rigorous approach, several methodological limitations warrant acknowledgment. 

First, our exclusive focus on English-language publications may have excluded valuable insights 

from non-English literature, particularly studies from emerging fashion technology hubs in Asia and 

Europe. Second, our five-year publication window (2020-2025), while ensuring contemporary 

relevance, may have omitted seminal earlier works that established foundational approaches to AI in 

fashion. 

Additionally, the rapid pace of technological development in AI means that some of the most 

cutting-edge applications may not yet be represented in academic literature due to publication lag 

times. Our search was limited to two databases (Scopus and Google Scholar), which, despite their 

comprehensive coverage, may not have captured all relevant publications, particularly those in 

specialized fashion technology journals not fully indexed in these databases. 

Our bibliometric analysis was constrained by the limitations of citation data, which may 

reflect the popularity rather than the quality or relevance of certain works. Finally, the subjective 
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nature of thematic synthesis, despite our reliability measures, introduces the possibility of 

interpretation bias. By acknowledging these limitations transparently, we provide context for 

interpreting our findings and highlight opportunities for methodological refinements in future 

reviews of AI applications in the fashion industry. 

3. RESULTS AND DISCUSSION 

3.1 Results 

Our bibliometric analysis of the 50 articles included in this systematic review reveals distinct 

research clusters and evolving trends in the literature on AI applications in fashion technology. The 

network visualization generated through VOSviewer (Figure 3) illustrates the intellectual landscape 

of fashion technology research, revealing five interconnected thematic clusters distinguished by 

different colors. 

3.1.1 Thematic Syntheses 

The comprehensive analysis of AI integration in the fashion industry reveals several 

interconnected themes that demonstrate the transformative impact of artificial intelligence across the 

entire value chain. Through the systematic evaluation of literature and industry practices, four 

predominant themes emerged: design innovation and creativity augmentation, supply chain 

optimization and operational efficiency, personalized consumer experiences, and sustainability 

enhancement. 

The integration of AI technologies has fundamentally transformed the creative processes 

within fashion design. Rather than replacing human creativity, AI serves as a powerful augmentation 

tool that expands designers' capabilities and expedites the ideation process. Our analysis indicates 

that generative AI systems such as Midjourney have become instrumental in allowing designers to 

visualize and iterate on concepts rapidly, leading to more diverse and innovative outcomes. This 

finding aligns with Zhang and Liu's research, which demonstrates how AI-assisted design tools 

enable fashion professionals to create visually expressive attire with optimized workflow efficiency 

(Singh, 2024). 

The data further suggests that AI enhances design innovation through its superior pattern 

recognition capabilities. When examining ethnic clothing design specifically, I observed that 

machine learning algorithms can successfully adapt design elements to fit cultural contexts while 

maintaining aesthetic appeal (Bieńkowska, 2024). This represents a significant advancement in 

design methodology, as AI facilitates the seamless integration of traditional elements with 

contemporary aesthetics, resulting in culturally resonant yet commercially viable fashion pieces. 

Moreover, the synthesis reveals that AI-driven trend analysis fundamentally reshapes the 

design approach from intuition-based to data-informed decision-making. By analyzing vast datasets 

from social media, consumer behavior, and market trends, AI provides designers with actionable 

insights that reflect emerging preferences and consumption patterns. This technological capability 

transforms the traditionally intuitive design process into a more strategic endeavor, allowing fashion 

brands to create products that more precisely align with market demand, thus reducing the risk of 

market rejection and overproduction. 

Our examination of AI applications in fashion supply chains reveals dramatic improvements 

in operational efficiency and cost reduction. The integration of AI-driven demand forecasting has 

emerged as particularly transformative, as it enables more accurate inventory management and 

production planning. The analysis of historical sales data combined with real-time market insights 
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allows fashion companies to predict demand patterns with unprecedented precision (Anitha & 

Neelakandan, 2024), thereby mitigating the risks associated with overproduction or stockouts. 

Further investigation demonstrates that AI significantly enhances manufacturing processes 

through simulation and optimization techniques. The implementation of 3D simulation technologies, 

for instance, improves sewing line balance and workflow efficiency (Thao et al., 2024), resulting in 

reduced lead times and operational costs. This technological advancement represents a paradigm 

shift in production methodology, as it allows fashion manufacturers to visualize and optimize their 

production lines before physical implementation, thereby minimizing resource waste and 

maximizing throughput. 

The data indicates that AI-powered supply chain management facilitates greater 

transparency and traceability throughout the production process. Through the integration of 

blockchain technology with AI analytics, fashion brands can now track materials from source to 

consumer, ensuring ethical sourcing practices and authenticating product origins (Alwy & Richard, 

2024). This enhanced visibility not only improves operational control but also addresses growing 

consumer concerns regarding ethical production methods and product authenticity. 

Our analysis reveals that AI has fundamentally transformed the consumer-brand relationship 

through hyper-personalization capabilities. The implementation of sophisticated recommendation 

engines and customer segmentation algorithms allows fashion retailers to tailor their offerings to 

individual preferences and behaviors. This personalized approach significantly enhances customer 

satisfaction and loyalty, as consumers receive product suggestions that genuinely align with their 

aesthetic preferences and functional requirements (Ruiz et al., 2024). 

The examination of virtual try-on technologies demonstrates another dimension of AI-

enhanced consumer experiences. By leveraging augmented reality and computer vision, these 

systems enable consumers to visualize how garments would look on them before making a purchase, 

effectively bridging the gap between online and in-store shopping experiences (Karadayi‐Usta, 

2024). This technological innovation directly addresses a major pain point in e-commerce—sizing 

uncertainty—thereby reducing return rates and improving customer confidence in online purchasing 

decisions. 

Furthermore, the integration of AI-powered chatbots represents a significant advancement 

in customer service efficiency. These automated systems provide immediate assistance and 

personalized guidance to consumers, enhancing their shopping experience while simultaneously 

reducing operational costs for retailers. The data suggests that AI chatbots not only improve response 

times but also deliver more consistent service quality across all customer interactions (Bieńkowska, 

2024), thereby standardizing the brand experience regardless of transaction volume or timing. 

Our critical analysis of the literature reveals that AI significantly contributes to sustainability 

efforts within the fashion industry. The implementation of AI-driven design and production 

optimization directly reduces material waste by enabling more precise cutting patterns and resource 

allocation. The data indicates that by leveraging computational design methods, fashion companies 

can minimize fabric waste during the production process (Maachi et al., 2024), thereby addressing 

one of the industry's most pressing environmental concerns. 

The examination of AI applications in recycling processes demonstrates promising 

advancements in textile waste management. Advanced sorting algorithms and material recognition 

systems enhance the efficiency of recycling operations, enabling the production of higher-quality 
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recycled textiles from post-consumer waste (Tsai & Yuan, 2024). This technological capability 

represents a crucial step toward achieving circularity within the fashion industry, as it facilitates the 

reintegration of waste materials into the production cycle. 

Furthermore, AI-enabled lifecycle assessment tools provide fashion brands with 

comprehensive insights into the environmental impact of their products. By analyzing data across 

multiple environmental indicators—including carbon emissions, water usage, and chemical 

pollution—these systems facilitate more informed decision-making regarding material selection and 

production methods (Sharma et al., 2025). This data-driven approach to sustainability enhances 

transparency and accountability while enabling fashion companies to make meaningful progress 

toward their environmental goals. 

The thematic synthesis reveals that AI integration in fashion is not merely a technological 

upgrade but a fundamental transformation of industry paradigms. The interplay between design 

innovation, supply chain optimization, personalized consumer experiences, and sustainability 

enhancement demonstrates how AI technologies are holistically reshaping the fashion landscape. By 

simultaneously addressing creative, operational, consumer-facing, and environmental aspects, AI 

enables the fashion industry to become more responsive, efficient, consumer-centric, and sustainable. 

This multidimensional impact suggests that strategic AI implementation represents not just a 

competitive advantage but an essential evolution for fashion brands navigating an increasingly 

complex and demanding market environment. 

3.1.2. Network & Bibliometric Analysis 

The bibliometric analysis conducted using VOSviewer software reveals significant patterns 

and relationships within the research domain of AI in the fashion industry. The three visualizations 

provided offer complementary perspectives on the knowledge structure and evolution of this field. 

Through this analysis, several distinct themes emerged, representing major research streams 

in the field. These themes highlight the multifaceted nature of AI's role in the fashion industry, from 

design innovation and creativity augmentation to sustainability enhancement. The thematic synthesis 

particularly emphasizes the strong connections between AI-driven design processes, supply chain 

optimization, personalized consumer experiences, and sustainable practices, while also revealing 

emerging research frontiers in areas such as virtual try-on technologies, AI-powered recycling 

processes, and ethical considerations in AI implementation. The integration of AI across the fashion 

value chain demonstrates a fundamental transformation of industry paradigms rather than merely 

technological upgrades. 
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Figure 2. Network Visualization 50 Articles 

The network visualization presented in Figure 1 illustrates the intricate relationships between 

key terms and concepts in AI fashion research through a color-coded clustering system. Our analysis 

reveals four distinct clusters: the green cluster encompasses terms related to the creative and design 

aspects of fashion, including "fashion design," "creativity," "fashion design process," and "future 

research"; the blue cluster contains technical terminology such as "algorithm," "dataset," "accuracy," 

and "machine learning"; the purple cluster represents business-oriented concepts like "brand," 

"quality," "company," and "order"; while the red cluster focuses on digital transformation aspects 

including "sustainability," "e-commerce," "internet," and "retailer." The spatial arrangement and 

proximity of nodes indicate conceptual relationships, with centrally positioned terms like "clothing" 

serving as conceptual bridges connecting multiple research domains. 

The varying thickness of connecting lines between terms indicates co-occurrence strength 

within the literature, providing insight into established research pathways. Strong connections 

between "algorithm" and "fashion design" suggest significant research attention on computational 

approaches to design processes, while the robust links between "sustainability" and "e-commerce" 

reflect growing interest in how digital technologies can promote sustainable fashion practices. 

Furthermore, the network reveals several interconnected sub-clusters, such as the closely related 

group of "user," "color," and "garment" terms, which point to focused research on personalized 

fashion experiences. This visualization effectively demonstrates how AI applications in fashion span 

multiple dimensions, from technical development to practical implementation and impact 

assessment, with increasing integration across these domains. 
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Figure 3. Overlay Visualization 50 Articles 

Figure 3 presents a temporal evolution of research priorities through a color gradient ranging 

from blue (representing earlier publications) to yellow (indicating more recent studies). Our 

chronological analysis reveals a clear research trajectory, with earlier studies (blue/green nodes) 

predominantly focused on foundational concepts like "algorithm," "accuracy," and "machine 

learning," reflecting the initial establishment of technical frameworks for AI applications in fashion. 

In contrast, more recent publications (represented by yellow nodes) demonstrate increased 

engagement with "sustainability," "digital technology," "e-commerce," and "IoT," indicating a shift 

from theoretical development toward practical implementation and broader impact assessment. 

This temporal progression illustrates the maturation cycle of AI in fashion research, from 

technical foundation-building to application-oriented studies addressing industry-specific 

challenges. Particularly noteworthy is the chronological distribution around central terms like 

"clothing" and "brand," which show connections to both older and newer research, suggesting these 

as enduring focal points that have evolved in their framing and context over time. Additionally, the 

yellow-coded terms "systematic review" and "sustainable practice" indicate emerging research 

directions that synthesize and evaluate accumulated knowledge, suggesting the field has reached 

sufficient maturity to benefit from meta-analyses and critical assessments. The visualization 

effectively captures how research priorities have expanded from narrow technical concerns to 

broader considerations of industry impact, consumer experience, and environmental sustainability. 
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Figure 4. Density Visualization 50 Articles 

The density visualization in Figure 4 employs a heat map approach to highlight research 

intensity across the field, with yellow areas indicating high-density research topics and blue 

representing areas of lower research concentration. Our analysis of this visualization reveals 

significant research hotspots around "clothing," "brand," "quality," and "fashion design," indicating 

these as core conceptual foundations of the field that have attracted substantial scholarly attention. 

The moderate but notable intensity around technical terms such as "algorithm," "dataset," and 

"machine learning" suggests these aspects remain consistently important within the literature, serving 

as methodological pillars rather than dominant research foci. This distribution pattern indicates that 

the field has progressed beyond purely technical explorations to emphasize applications and 

implications within the fashion industry context. 

The density map also reveals emerging research clusters with growing intensity, particularly 

around "sustainability," "e-commerce," and "digital technology," which appear as distinct hotspots 

slightly separate from the central research core. This spatial arrangement suggests these topics 

represent innovative research directions that are gaining momentum but remain somewhat distinct 

from traditional research pathways. Additionally, the visualization highlights interesting intensity 

patterns around interconnected concepts, such as the cluster comprising "user," "color," and 

"prediction," which indicates concentrated research activity on AI-driven personalization and 

recommendation systems. The relatively lower density around terms like "future research" and 

"methodology" suggests potential opportunities for increased scholarly attention to research agenda-

setting and methodological innovation, areas that could benefit from more focused investigation as 

the field continues to evolve. 

3.2 DISCUSSION 

The integration of artificial intelligence in the fashion industry has demonstrated significant 

potential in revolutionizing various facets of the industry's operations. Our analysis of the current 

literature reveals several key dimensions where AI is fundamentally transforming fashion businesses, 

from design processes to customer engagement strategies. This section examines these 
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transformative impacts, highlighting both the opportunities and challenges that emerge from AI 

adoption in the fashion ecosystem. 

3.2.1 AI as a Catalyst for Design Innovation 

Our examination of the literature indicates that AI-driven technologies are fundamentally 

reshaping design processes within the fashion industry. Tools that leverage generative AI capabilities 

are enabling designers to explore creative possibilities with unprecedented speed and efficiency. 

These systems analyze extensive datasets to generate novel patterns, styles, and concepts that might 

otherwise remain unexplored through traditional design methodologies. The integration of tools like 

Midjourney, as identified in our analysis, demonstrates how AI assists designers in visualizing and 

iterating on ideas rapidly, creating a more dynamic and responsive design process. 

Furthermore, our research highlights how AI systems are bridging traditional design 

approaches with data-driven insights. By analyzing consumer preferences, cultural contexts, and 

emerging trends, these systems help designers create products that resonate more effectively with 

target markets. This is particularly evident in the development of culturally-specific designs that 

blend traditional elements with contemporary aesthetics, as demonstrated in the literature on ethnic 

clothing design. The incorporation of AI in fashion design education is also preparing the next 

generation of designers to harness these technologies effectively, promoting a more innovative 

approach to fashion creation. 

The utilization of 3D simulation techniques represents another significant advancement in 

design processes. These AI-powered simulations enable immediate visual feedback on how designs 

will perform in real-world applications, significantly streamlining the prototyping phase. This 

capability allows designers to make real-time adjustments to their creations, reducing the time and 

resources traditionally required for physical prototyping while simultaneously enhancing the quality 

of the final product. 

3.2.2 Data-Driven Decision Making in Trend Forecasting 

Our analysis reveals that AI has fundamentally transformed trend forecasting in the fashion 

industry through its capacity to analyze vast amounts of data from diverse sources. By processing 

information from social media platforms, fashion blogs, and historical sales data, AI systems can 

identify emerging patterns and consumer preferences with remarkable accuracy. This predictive 

capability enables brands to adopt a proactive rather than reactive approach to market changes, 

allowing them to align their collections with anticipated consumer demands more effectively. 

We observe that AI-driven trend analysis is particularly valuable in the contemporary fashion 

landscape, where consumer preferences evolve rapidly. The integration of AI in analyzing market 

dynamics and consumer interactions provides fashion retailers with insights that inform both design 

decisions and marketing strategies. This analytical capacity allows brands to tailor their offerings to 

create more resonant products and more effective, personalized marketing messages. 

Our research further indicates that the application of AI in trend forecasting extends beyond 

mere style prediction to include broader market considerations. By analyzing large datasets, AI helps 

brands make informed decisions regarding resource allocation and supply chain management, 

enhancing the industry's ability to adapt to environmental challenges and consumer expectations. 

This approach is increasingly crucial in creating a more sustainable fashion ecosystem, as it allows 

brands to better predict demand and minimize waste associated with overproduction. 
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3.2.3 Enhancing Consumer Engagement through Personalization 

Our investigation demonstrates that personalization has emerged as a significant area where 

AI is making substantial impacts within the fashion industry. By analyzing extensive customer data, 

AI algorithms deliver tailored shopping experiences that enhance consumer engagement and drive 

sales. The implementation of recommendation engines that provide personalized product suggestions 

based on individual preferences has transformed how consumers interact with fashion brands. 

We find that AI-powered chatbots play an instrumental role in providing immediate 

customer support while simultaneously offering personalized assistance. These systems utilize 

customer data to provide instant recommendations and address inquiries, creating a more interactive 

and satisfying shopping experience. This capacity to engage with customers on a personal level not 

only enhances service quality but also strengthens the brand-consumer relationship, fostering loyalty 

in an increasingly competitive marketplace. 

Our analysis also indicates that the concept of hyper-personalization has become a key 

differentiator for fashion brands. By combining customer insights with AI capabilities, businesses 

can offer unique experiences that resonate with specific consumer segments. This precisely targeted 

approach significantly increases conversion rates and customer retention, providing brands with a 

substantial competitive advantage. 

3.2.4 Optimizing Pricing Strategies and Promotional Activities 

Our examination of the literature reveals that AI applications in price setting and promotion 

management have transformed how retailers optimize profitability while maintaining 

competitiveness. By analyzing multiple variables—including historical sales data, customer 

behavior, and market trends—AI systems develop nuanced pricing strategies that maximize both 

revenue and consumer satisfaction. 

We observe that AI's capacity to process vast datasets enables a deeper understanding of 

purchasing patterns, allowing retailers to adjust prices dynamically in response to market 

fluctuations. This ability to correlate variables such as seasonality, customer demographics, and 

product lifecycle stages allows businesses to implement pricing strategies that drive sales while 

enhancing customer engagement. 

Additionally, our research indicates that AI systems facilitate the optimization of 

promotional activities by analyzing the effectiveness of past campaigns and predicting consumer 

responses to new marketing initiatives. This application of data-backed insights ensures that 

promotional efforts resonate more effectively with targeted audiences, increasing the likelihood of 

successful conversions and improving return on investment for marketing expenditures. 

3.2.5 Operational Efficiency and Cost Reduction 

Our analysis demonstrates that AI implementation results in substantial operational 

improvements and cost reductions throughout the fashion value chain. By automating routine tasks 

and providing data-driven insights, AI enables fashion companies to streamline operations from 

production to customer service. 

We find that AI's impact on supply chain optimization is particularly significant. By 

analyzing large datasets, AI provides insights that improve operational decision-making, enabling 

retailers to predict demand accurately, manage inventory levels optimally, and reduce waste 

associated with overproduction. This capability allows companies to achieve cost savings while 

enhancing their responsiveness to market changes. 



Volume 5 Issue 1 (2026) 

 
WEAVING INNOVATION: EVALUATING THE EFFICIENCY AND EFFECTIVENESS OF AI IN 

THE FASHION INDUSTRY 

Ingriana & Rolando 

 

18 
Artificial Intelligence Research and Applied Learning | AIRA 

https://journal.dinamikapublika.id/index.php/aira 

 

Furthermore, our research shows that AI integration in manufacturing processes drives 

automation that reduces labor costs and enhances production speed. Technologies such as 3D 

simulation effectively balance production lines, leading to significant improvements in efficiency. 

This automation allows for faster turnarounds from design to production, which is increasingly 

essential in today's fast-paced fashion environment. 

In marketing and customer engagement, our analysis indicates that AI technologies 

contribute to improved performance through more effective resource allocation. Data-driven 

approaches allow brands to focus their resources on the most promising market opportunities, 

maximizing profitability while enhancing consumer experiences. 

3.2.6 Ethical Considerations and Challenges 

While our examination has highlighted numerous benefits of AI adoption in fashion, our 

research also reveals important ethical considerations and challenges that must be addressed. Issues 

related to data privacy, algorithmic bias, and transparency require careful attention as the industry 

continues to embrace AI technologies. 

We find that consumer concerns regarding data collection and usage necessitate the 

establishment of robust privacy frameworks and transparent practices. Fashion companies must 

clearly communicate how consumer data is utilized in AI systems, particularly in personalization 

algorithms that rely on behavioral and preference data. 

Additionally, our analysis indicates that algorithmic bias represents a significant challenge 

in AI implementation. Systems that lack diverse training data may perpetuate existing biases in 

fashion marketing and design, potentially excluding certain consumer segments. Addressing these 

biases requires conscious efforts to ensure diversity in data collection and algorithm development. 

Furthermore, our research suggests that the fashion industry must consider the broader 

implications of AI adoption on the workforce. While AI automation enhances efficiency, it also 

transforms job requirements and potentially eliminates certain roles. The industry must therefore 

focus on workforce development and skills training to ensure a smooth transition as AI becomes 

more prevalent in fashion operations. 

 

4. CONCLUSION 

Our extensive analysis of artificial intelligence implementation in the fashion industry 

reveals a transformative landscape where technology is reshaping traditional paradigms across the 

entire value chain. The integration of AI technologies has demonstrated significant potential in 

enhancing both efficiency and effectiveness within the fashion ecosystem, from design conception 

to consumer engagement. Through our investigation, we have observed that AI serves as a catalyst 

for innovation in multiple domains, including creative design processes, manufacturing optimization, 

supply chain management, and personalized customer experiences. 

The fashion design process has been revolutionized through generative AI tools that 

empower designers to explore creative possibilities with unprecedented speed and diversity. These 

tools not only accelerate the ideation phase but also enable the creation of designs that resonate more 

closely with market demands and consumer preferences. We have found that AI-driven design 

methodologies foster a collaborative environment where technology complements human creativity 

rather than replacing it, resulting in innovative collections that blend artistic vision with data-

informed decision-making. 

https://journal.dinamikapublika.id/index.php/aira


  Vol. 5, No. 1, July 2026 

AIRA: Artificial Intelligence Research 

 and Applied Learning 

https://journal.dinamikapublika.id/index.php/aira 

 

 19 

 

In manufacturing and supply chain management, our research indicates that AI applications 

have significantly enhanced operational efficiencies. Predictive analytics and machine learning 

algorithms optimize inventory levels, reduce waste associated with overproduction, and streamline 

logistics operations. The implementation of 3D simulation techniques has improved sewing line 

balance and production workflows, contributing to cost savings and faster time-to-market. 

Furthermore, AI-powered demand forecasting capabilities have allowed fashion companies to adopt 

more agile approaches to production planning, enabling them to respond swiftly to market 

fluctuations and emerging trends. 

The consumer experience has been equally transformed through AI-driven personalization 

strategies. Our analysis demonstrates that recommendation systems, virtual try-on technologies, and 

AI chatbots have collectively enhanced the shopping journey, providing customers with tailored 

interactions that foster brand loyalty and satisfaction. These technologies address common 

challenges in fashion retail, such as high return rates and sizing concerns, while simultaneously 

creating immersive and engaging shopping experiences that blur the boundaries between physical 

and digital environments. 

Sustainability emerges as a critical dimension where AI contributes meaningfully to the 

fashion industry's evolution. By optimizing resource allocation, enhancing recycling processes, and 

facilitating transparent supply chains, AI technologies support the industry's transition toward more 

environmentally conscious practices. Our findings suggest that data-driven insights enable fashion 

companies to make informed decisions that minimize ecological footprints while meeting the 

increasing consumer demand for sustainable products and ethical production methods. 

The marketing landscape has been similarly reshaped through AI's analytical capabilities. 

Sentiment analysis and social media monitoring provide real-time insights into consumer preferences 

and emerging trends, allowing brands to craft marketing strategies that resonate with their target 

audiences. Additionally, dynamic pricing models and personalized promotional campaigns optimize 

revenue generation while enhancing customer engagement through relevant and timely 

communications. 

Despite these advancements, our research acknowledges the challenges associated with AI 

implementation in the fashion industry. Concerns regarding data privacy, algorithmic bias, and 

ethical implications necessitate careful consideration as technology continues to evolve. A balanced 

approach that integrates ethical frameworks alongside technological innovation is essential for 

responsible AI deployment that benefits all stakeholders in the fashion ecosystem. 

Looking forward, we anticipate that the continued integration of AI with complementary 

technologies such as augmented reality and blockchain will further amplify its transformative impact 

on the fashion industry. These technological synergies promise enhanced transparency, improved 

consumer trust, and novel interactive experiences that redefine how fashion is created, marketed, and 

consumed. 

The analysis demonstrates that AI represents a fundamental shift in how the fashion industry 

operates, creating opportunities for innovation, efficiency, and sustainability across all aspects of the 

value chain. Fashion companies that strategically embrace these technologies while maintaining a 

focus on human creativity and ethical considerations will be well-positioned to thrive in an 

increasingly competitive and dynamic marketplace. The fashion industry stands at the cusp of a 
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technological renaissance, where AI serves not merely as a tool for optimization but as a catalyst for 

reimagining the very essence of fashion creation and consumption. 
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