
© MAR 2023 | IRE Journals | Volume 6 Issue 9 | ISSN: 2456-8880 

IRE 1707759          ICONIC RESEARCH AND ENGINEERING JOURNALS 461 

The Revolution of Sustainable Fashion: The Influence of 
Artificial Intelligence in the Fashion Industry 

 

MICHELLE LINS DE LIMA 

Universitário de João Pessoa 

 

 

Abstract- The increasing demand for sustainable 

practices in the fashion industry is driving the 

adoption of advanced technologies such as artificial 

intelligence (AI). AI has been instrumental in 

optimizing fabric use, promoting upcycling, and 

implementing predictive technologies, helping to 

reduce waste and improve efficiency across the entire 

supply chain. AI models allow brands to adjust 

production according to real demand, avoiding 

overproduction and excess inventory, contributing to 

a more circular and sustainable production cycle. 

Additionally, AI has enabled significant innovations, 

such as sustainable design and transparency in the 

supply chain. AI algorithms analyze consumption 

patterns, adjusting production to meet consumers' 

real needs without wasting resources. Predictive 

technologies have also been crucial in improving 

operational efficiency for companies, conserving 

natural resources, and reducing carbon emissions. 

However, the successful integration of AI into 

sustainable fashion still faces challenges, such as 

resistance from companies and the need for a 

cultural shift within the industry. Research suggests 

that despite AI's great potential, its adoption depends 

on a collective effort to educate and engage 

stakeholders and on policies that encourage more 

responsible practices. Future research should delve 

deeper into consumer behavior and the implications 

of AI on fashion business management. 
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Sustainable Fashion, Upcycling, Production 
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I. INTRODUCTION 

 

Sustainability has become an increasingly important 

priority in the fashion industry, and artificial 

intelligence (AI) has emerged as a powerful tool to 

reduce waste and promote more eco-friendly and 

efficient practices. The use of AI in optimizing fabric 

consumption, encouraging upcycling, and 

implementing predictive technologies is shaping a 

more sustainable future for the sector, enabling brands 

to meet the growing demand for products that not only 

meet consumer needs but also minimize 

environmental impact. 

Figure 1: Sustainable Fashion with AI: Innovating for 

a Greener Future. 

Source: Artificial Paints. 

One of the greatest innovations in sustainability has 

been the use of AI to optimize fabric consumption. By 

analyzing production patterns, AI can accurately 

calculate the amount of material needed for each 

garment. This allows brands to minimize fabric waste 

by adjusting cutting patterns, making the most of every 

meter of material. Instead of excessive waste during 

the manufacturing process, AI helps brands be more 

precise and cost-effective, resulting in less textile 

waste and, consequently, a lower environmental 

impact. 

The combination of AI and upcycling has also 

promoted interesting innovations in sustainable 

fashion. Upcycling involves reusing existing materials 

to create new products, and AI plays a key role in this 
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process. Intelligent algorithms can analyze available 

materials, identify their qualities, and suggest new 

ways to repurpose them efficiently. With the help of 

AI, it is possible to transform old fabrics and 

production leftovers into new, high-quality products, 

reducing the need for natural resources to make new 

materials and contributing to a more circular 

production cycle. 

Additionally, AI-based predictive technologies have a 

significant impact on reducing waste across the supply 

chain. AI models can predict demand with greater 

accuracy, helping brands avoid overproduction, one of 

the major pitfalls of traditional fashion. By analyzing 

consumption trends and purchasing patterns, AI 

enables companies to adjust their production based on 

actual demand, preventing excessive stock that often 

goes unsold and turns into waste. This not only 

optimizes production but also improves sustainability 

across the supply chain, making the sector more 

efficient and less prone to waste at all stages. 

Thus, artificial intelligence plays a crucial role in 

building a smarter and more sustainable fashion 

industry. Through the optimization of fabric 

consumption, support for upcycling, and the 

implementation of predictive technologies, AI is 

helping to significantly reduce waste, promoting a 

more sustainable future for the fashion industry. 

The study by Donthi et al. (2024) explores the 

potential of AI-driven optimization to reduce the 

carbon footprint of the fashion industry’s supply 

chain. Using advanced AI models, the research 

examines sustainable strategies in key areas such as 

sourcing, production, logistics, and retail, focusing on 

reducing emissions, energy consumption, water usage, 

and waste. Techniques such as linear programming, 

genetic algorithms, and reinforcement learning are 

highlighted as methods through which AI can generate 

significant and measurable environmental benefits. 

The results indicate that these optimized processes 

improve energy efficiency, conserve water, and reduce 

waste, making them valuable tools for sustainable 

supply chain management. The study concludes with 

practical recommendations for integrating AI-based 

models into the fashion industry to help the sector 

achieve greater sustainability. 

Faisal's (2025) research investigates how AI is 

transforming the fashion industry by improving 

operational efficiency and driving sustainable 

innovations. The study addresses how fashion 

companies can leverage AI to optimize lean 

production processes while facing environmental 

challenges. Focusing on the integration of AI into lean 

manufacturing and sustainability practices, the 

research examines its impact on corporate 

management within the fashion industry in the US. 

This study is vital for understanding how AI can drive 

efficiency and sustainability, essential aspects for 

maintaining competitiveness in an ever-evolving 

market. The findings reveal that AI technologies 

significantly improve demand forecasting, streamline 

production, and enable personalized consumer 

experiences, all contributing to waste reduction and 

improved operational efficiency. However, the study 

also emphasizes the importance of addressing 

challenges such as workforce displacement and 

resistance to change for successful implementation. 

With practical recommendations for AI integration, 

the research offers valuable insights for both industry 

professionals and academics, laying the foundation for 

future studies on AI's role in fashion industry 

management. 

Chowdhury's (2025) study examines the significant 

environmental issues caused by high levels of waste 

and inefficiency in traditional fashion production 

methods. Focusing on the transformative impact of 

lean manufacturing techniques and AI-driven 

sustainable management on operational efficiency 

within the fashion industry in the US, the study aims 

to explore how AI can improve supply chain 

transparency, resource efficiency, and sustainable 

design practices, thus promoting sustainability 

initiatives. By applying AI technology, the research 

investigates ways in which fashion companies can 

optimize operational outcomes while promoting 

environmentally responsible practices. The results 

highlight AI's role in improving operational efficiency 

by promoting sustainable design choices, reducing 

overproduction, and enhancing supply chain 

transparency. The study contributes to both academic 

discourse and practical applications, encouraging 

professionals to adopt AI-based solutions to improve 

efficiency and reduce environmental impact. While 

the study relies on secondary data sources, which may 
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not fully capture the nuances of primary operations in 

different fashion companies, it provides valuable 

insights into AI's potential to reshape the industry. The 

study also suggests future research avenues, such as 

consumer behavior towards sustainable practices and 

longitudinal studies on AI's application across various 

segments of the fashion industry, as well as 

recommending policy actions such as funding 

educational initiatives and promoting AI-driven 

sustainable practices. 

Bolesnikov et al.'s (2022) research investigates the 

attitudes of fashion stakeholders toward artificial 

intelligence (AI) and its role in promoting 

sustainability in the fashion industry. While the impact 

of AI on fashion has been previously explored, this 

research specifically seeks to challenge and analyze 

the perspectives of consumers, industry professionals, 

and shareholders on sustainable fashion. Surprisingly, 

the study found that high-revenue companies did not 

show greater awareness of emerging trends in 

sustainable fashion, and prior familiarity with AI did 

not necessarily lead to openness toward adopting AI-

powered sustainability applications. The research 

emphasizes the importance of changing the mindset of 

key market players, suggesting that AI can influence 

both consumer purchase decisions—toward more 

sustainable choices—and corporate business 

strategies, including planning, marketing, and 

production. The article concludes by offering a 

framework for future research on the synergies 

between AI, the fashion industry, and the UN's 

Sustainable Development Goals (SDGs), focusing on 

understanding consumer behavior and promoting 

sustainability. 

Artificial intelligence is quickly becoming a key 

strategic tool for the sustainable transformation of the 

fashion industry. From optimizing fabric use to 

promoting upcycling and developing predictive 

technologies, AI is helping brands not only reduce 

waste but also offer products that meet the growing 

environmental demands. These innovations are 

creating a more circular, less impactful, and more 

efficient production cycle. By integrating AI into their 

processes, fashion brands can achieve more efficient 

resource management, improving the sustainability of 

the entire supply chain. 

The adoption of artificial intelligence is also driving a 

shift in business behavior toward sustainability. 

Recent research highlights how AI can help fashion 

companies optimize production, reduce waste, and 

improve the efficiency of resource use such as water 

and energy. AI-powered predictive models help 

brands adjust their production to real demand, 

avoiding overproduction and minimizing excess 

inventory, which is one of the industry's biggest 

challenges. Additionally, using AI to analyze trends 

and consumer patterns opens up new opportunities to 

offer personalized experiences and more sustainable 

products to consumers. 

However, for this transformation to be successful, 

challenges such as resistance to change within the 

industry and effective integration of AI technologies 

must be overcome. The research also reveals that 

while AI has great potential, the success of its 

application in sustainable fashion depends on a change 

in mindset from stakeholders and the implementation 

of educational strategies and incentive policies. With 

AI integration, the fashion industry has the chance to 

reinvent itself, creating a smarter, more efficient, and 

sustainable future for the sector. 
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