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ABSTRACT 
The fashion industry is undergoing a profound transformation driven by rapid 
advancements in artificial intelligence (AI). While generative AI has demonstrated 
its capabilities in content creation and design ideation, the emergence of agentic AI 
heralds a paradigm shift towards autonomous systems capable of sophisticated 
perception, decision-making, and action within complex and dynamic 
environments. Unlike traditional AI tools that require specific inputs and human 
oversight for each step, agentic AI possesses the capacity for continuous learning, 
goal-driven behavior, and intricate decision-making with minimal direct human 
intervention. This paper delves into the transformative potential of agentic AI 
across the fashion ecosystem, encompassing design innovation, on-demand and 
automated manufacturing processes, personalized retail experiences, and the 
optimization of sustainable supply chain management. Drawing upon state-of-the-
art research, empirical data, and critical analyses of industry applications, we 
examine how agentic AI is poised to redefine creative processes, enhance 
operational efficiency, and contribute to environmental responsibility within the 
fashion sector. Furthermore, this study addresses critical ethical, practical, and 
socio-cultural considerations arising from the integration of agentic AI, such as 
algorithmic bias, explainability, intellectual property rights, and the evolving role 
of human designers in this evolving landscape. By synthesizing technological, 
operational, and socio-cultural perspectives, this research aims to provide a 
comprehensive and forward-looking framework for understanding the 
multifaceted impact of agentic AI and its potential to disrupt and fundamentally 
reimagine the future trajectory of the fashion industry. 

 
Keywords: agentic AI, fashion industry, artificial intelligence, autonomous systems, 
sustainability, design innovation, retail transformation. 

 
INTRODUCTION 

The fashion industry, a dynamic and culturally significant sector, has increasingly embraced the 
integration of artificial intelligence (AI) across its value chain, from initial design concepts to 
final consumer interactions. While early applications of AI in fashion primarily focused on tasks 
like trend forecasting and basic automation, the advent of more sophisticated AI models, 
particularly in the realm of generative AI, has opened new avenues for creative exploration and 
content generation. However, a more profound shift is underway with the emergence of agentic 
AI. Agentic AI represents a significant evolution in AI, moving beyond assistive tools to systems 
capable of autonomous decision-making and action (Purdy, 2024). This evolution towards self-
directed intelligent agents promises to fundamentally reshape the fashion landscape, impacting 
not only creative processes but also operational efficiencies, sustainability initiatives, and the 
very nature of work within the industry. Agentic AI is characterized by its ability to operate 
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with minimal direct human supervision, allowing for greater flexibility and efficiency in 
executing tasks (IBM, n.d.). 
 
This paper aims to provide a comprehensive exploration of the burgeoning role of agentic AI in 
fashion. We delve into the core characteristics of agentic AI, distinguishing it from other forms 
of AI and highlighting its unique capabilities relevant to the fashion context. By examining 
specific applications across design and product development, supply chain and manufacturing, 
retail and customer experience, and sustainability and environmental impact, we illustrate the 
tangible ways in which agentic AI is currently being deployed and its potential for future 
transformation. Furthermore, we critically analyze the ethical and operational considerations 
that accompany the integration of such autonomous systems, including issues of bias, 
explainability, accountability, and the evolving relationship between humans and AI in creative 
endeavors. We also explore the implications of agentic AI for the future of work, suggesting a 
shift towards new roles and collaborative paradigms. This research seeks to provide a nuanced 
understanding of the opportunities and challenges presented by agentic AI, ultimately 
contributing to a more informed discussion about its responsible and impactful integration into 
the future of fashion. 
 

UNDERSTANDING AGENTIC AI 
To fully appreciate the transformative potential of agentic AI in the fashion industry, it is crucial 
to first establish a clear understanding of what distinguishes it from other forms of AI. Agentic 
AI, at its core, refers to artificial intelligence systems that possess the capacity for autonomous 
decision-making and action execution within a defined environment to achieve specific goals. 
These systems are engineered to go beyond simply processing data based on explicit 
instructions; they are designed to perceive their surroundings, interpret information, 
formulate plans, and execute actions independently, often without continuous human 
intervention. Agentic AI is characterized by its ability to operate with minimal human oversight, 
adapting to real-time situations and solving multi-step problems based on context and 
objectives (Aisera, n.d.). Agentic AI systems are designed to autonomously make decisions and 
act, with the ability to pursue complex goals with limited supervision (IBM, n.d.). 
 
This autonomy is a key differentiator from more traditional AI models, including generative AI. 
While generative AI, such as large language models and diffusion models, excels at creating 
novel content based on provided prompts and data, its operation is largely reactive and 
requires specific inputs for each output. Agentic AI, on the other hand, exhibits proactiveness 
and the ability to manage complex sequences of activities over time. According to Purdy (2024), 
a defining characteristic of agentic AI is its ability to plan and execute tasks independently, 
making it particularly well-suited for dynamic and unpredictable industries like fashion, where 
adaptability and rapid innovation are paramount. Agentic AI operates with limited direct 
human supervision, allowing for greater flexibility and efficiency in executing tasks (IBM, n.d.). 
Several key capabilities underpin the functionality of agentic AI systems: 

• Perception: Agentic AI can gather information from its environment through sensors, 
data streams, and other inputs, allowing it to understand the current state of affairs 
(Automation Anywhere, n.d.). Agentic AI systems leverage algorithms that analyze vast 
amounts of data to forecast outcomes and determine the best course of action 
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(Ampcome, n.d.). This involves processing information and understanding the 
surrounding context (Russell & Norvig, 2021). 

• Reasoning and Planning: Based on its perception and defined goals, agentic AI can 
reason about different courses of action and formulate plans to achieve those goals. This 
often involves complex problem-solving and decision-making (Kong Inc., n.d.). These 
systems meticulously weigh options, anticipate outcomes, and respond effectively to 
unforeseen challenges (Aisera, n.d.). 

• Action Execution: Once a plan is formulated, agentic AI can execute actions in its 
environment, such as controlling machinery, interacting with systems, or 
communicating with other agents or humans (UiPath, n.d.). 

• Learning and Adaptation: Many agentic AI systems incorporate machine learning 
capabilities, allowing them to learn from their experiences, adapt to changing 
circumstances, and improve their performance over time (Automation Anywhere, n.d.). 
Agentic AI is capable of learning and improving as they go with the help of continuous 
feedback (Kong Inc., n.d.). This allows the systems to refine their decision-making 
processes and optimize their actions based on new data and feedback (Sutton & Barto, 
2018). 

• Goal-Oriented Behavior: Agentic AI is driven by specific objectives, and its actions are 
directed towards achieving those objectives in an efficient and effective manner (Kong 
Inc., n.d.). Agentic AI operates in the form of autonomous AI agents that can process vast 
volumes of data, identify patterns, and achieve outputs aligned with its assigned 
objectives (Automation Anywhere, n.d.). 

 
In the context of the fashion industry, these capabilities translate into systems that can 
autonomously manage complex processes, respond to real-time changes, and even proactively 
identify opportunities for innovation and improvement. This level of autonomy represents a 
significant leap beyond the current reliance on human oversight and manual intervention in 
many areas of the fashion value chain. 
 

APPLICATIONS IN THE FASHION INDUSTRY 
The unique capabilities of agentic AI are finding diverse and impactful applications across 
various segments of the fashion industry. This section explores some of the key areas where 
agentic AI is beginning to make significant inroads and where its potential for future 
transformation is substantial. 
 
Design and Product Development 
The creative heart of the fashion industry, design and product development, is being 
significantly augmented by agentic AI. These systems are moving beyond simple design 
generation to become true collaborators with human designers. By analyzing vast datasets of 
trends, consumer preferences, material properties, and manufacturing constraints, agentic AI 
can generate innovative design concepts, explore novel aesthetic possibilities, and optimize 
designs for functionality, manufacturability, and sustainability. Agentic AI can be utilized to 
improve understanding and responsiveness by analyzing natural language commands, 
permitting virtual assistants to interpret user requests accurately and provide relevant 
information (Ampcome, n.d.). The integration of AI in fashion design can enhance the creative 
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process by providing designers with new tools and insights, potentially leading to more 
innovative and commercially viable products (Brunelleschi & Montecchi, 2023). 
 
The collaboration between Lulu Li, founder of Didelidi, and Moncler, as reported by Vogue 
Business (2024), provides a compelling example of this synergy. While the initial design 
concepts were generated by AI, the process involved significant human input in translating 
these digital ideas into tangible garments, navigating challenges such as AI "hallucinations" and 
the practicalities of garment construction. This highlights the current state of agentic AI in 
design – a powerful tool for inspiration and ideation that still requires human expertise for 
refinement and execution. Generative AI accelerates design by allowing designers to input 
preferences, generating options swiftly, reducing time-to-market, and cutting design costs 
(XenonStack, n.d.). Agentic AI can further refine this process by autonomously optimizing 
designs based on real-time feedback and constraints, learning from past design successes and 
failures to improve future outcomes. 
 
Furthermore, agentic AI is being utilized to address critical issues like material waste in the 
design process. AI-driven platforms can assist designers in creating zero-waste patterns that 
can be efficiently scaled across different fabrics and sizes, minimizing fabric scraps and 
contributing to more sustainable practices (Specialty Fabrics Review, 2024). This integration of 
AI not only enhances creative exploration but also accelerates the product development cycle, 
allowing for rapid prototyping and iteration, which is crucial in the fast-paced fashion market. 
Agentic AI can also play a role in predicting the success of a design before it goes into 
production, reducing waste from unpopular items (Shen et al., 2024). 
 
Supply Chain and Manufacturing 
The complexities of the fashion supply chain and manufacturing processes present significant 
opportunities for agentic AI to drive efficiency, resilience, and sustainability. In manufacturing, 
agentic AI can contribute to adaptive production processes by autonomously analyzing real-
time data from sensors embedded in machines and components. This enables predictive 
maintenance, allowing for the anticipation of potential equipment failures and scheduling 
maintenance proactively, thereby reducing unscheduled downtime and associated costs 
(Forbes Technology Council, 2025). Agentic AI is revolutionizing logistics by analyzing data 
from diverse sources to streamline operations and predict demand effectively (Ampcome, n.d.). 
Companies like Juna.ai are pioneering the use of AI agents to run virtual factories, aiming to 
optimize productivity and quality while simultaneously minimizing energy consumption and 
carbon emissions (Forbes Technology Council, 2025). These virtual environments allow for the 
simulation and optimization of production processes before physical implementation, leading 
to more efficient resource allocation and reduced waste. Agentic AI autonomously assesses 
equipment performance and predicts when maintenance is required, significantly reducing 
downtime and enhancing overall productivity (Ampcome, n.d.). Agentic AI can optimize 
production schedules, manage inventory levels, and coordinate with suppliers in real-time to 
ensure a smooth and efficient flow of goods (Ivanov & Dolgui, 2020). Beyond the factory floor, 
agentic AI is playing a crucial role in enhancing the resilience and efficiency of the broader 
supply chain. By leveraging real-time data on logistics, transportation, and potential 
disruptions (such as geopolitical events or weather anomalies), these systems can 
autonomously reroute materials, manage inventory levels, and even initiate localized 
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production to meet fluctuating demand. This dynamic reconfiguration capability is essential for 
navigating the inherent uncertainties of global supply chains and ensuring timely delivery of 
products to consumers. Agentic AI can also be used to optimize sourcing decisions, taking into 
account factors such as cost, lead time, and ethical considerations, to build more resilient and 
responsible supply chains (Choi et al., 2020). 
 
Retail and Customer Experience 
The retail sector of the fashion industry is undergoing a significant transformation driven by 
agentic AI, which is enhancing customer interactions and personalizing the shopping 
experience. AI-powered chatbots, such as those developed by Ema (The Interline, 2024), are 
evolving beyond simple question-answering to become sophisticated virtual assistants capable 
of dynamically accessing various databases and applications to resolve complex customer 
queries and complaints. These chatbots can learn from each interaction, continuously 
improving their responses and providing more personalized and efficient support. Agentic AI 
is reshaping customer interactions and optimizing operational productivity (Ampcome, n.d.). 
Agentic AI can handle routine customer inquiries, provide personalized recommendations, and 
even complete transactions autonomously, freeing up human staff to focus on more complex or 
creative tasks (Huang & Rust, 2018). 
 
Furthermore, agentic AI is enabling a new level of personalization in product 
recommendations. By analyzing vast amounts of customer data, including browsing history, 
purchase behavior, and stated preferences, these systems can suggest products that are highly 
tailored to individual tastes and needs, turning casual shoppers into loyal buyers. Salesforce's 
Agent Force Service Development Rep, as highlighted by Forbes Technology Council (2025), 
exemplifies this capability by interpreting customer messages, recommending appropriate 
follow-up actions, and even generating responses that align with the company's specific brand 
voice. This level of personalization not only enhances the customer experience but also drives 
sales and fosters stronger customer relationships. Agentic AI is capable of perfecting the 
balance of delivering personalized experiences without compromising the privacy and security 
of customers’ personal data (Ciklum, 2025). Agentic AI can also be used to create virtual 
personal stylists that can autonomously curate outfits for customers based on their individual 
preferences and upcoming events (Wang et al., 2021). 
 
Sustainability and Environmental Impact 
Sustainability has become a critical imperative for the fashion industry, which is often criticized 
for its significant environmental footprint. Agentic AI offers promising solutions to mitigate 
these impacts across the value chain. AI's ability to analyze complex data and optimize 
processes can significantly accelerate progress in reducing waste, water usage, pollution, and 
carbon emissions associated with garment production (Vogue College of Fashion, 2024). Agentic 
AI can play a crucial role in supporting environmentally sustainable practices within the fashion 
industry (Cegid, n.d.). Agentic AI can be a powerful tool for promoting sustainability in the 
fashion industry by enabling more informed decision-making and optimizing resource 
allocation (Niinimäki et al., 2020). 
 
By optimizing resource allocation, streamlining supply chains, and predicting demand more 
accurately, agentic AI aids fashion brands in adopting more sustainable practices (Threading 
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Change, 2024). For example, AI-powered forecasting can significantly reduce overproduction, 
a major contributor to textile waste. Similarly, AI can optimize logistics to minimize 
transportation distances and fuel consumption, thereby reducing carbon emissions. In 
manufacturing, AI can monitor energy consumption and identify opportunities for efficiency 
improvements, contributing to a lower environmental impact. Agentic AI can also facilitate the 
development of new sustainable materials and production processes by analyzing complex 
data on material properties and environmental impacts (Shen et al., 2024). 
 

CASE STUDIES AND STATISTICAL INSIGHTS 
While the field of agentic AI in fashion is still evolving, several case studies and emerging 
statistical insights offer a glimpse into its practical applications and potential benefits. 
 
Virtual Try-On Technology 
Virtual try-on technology, often powered by sophisticated AI algorithms, allows customers to 
visualize how garments will look and fit on their own bodies without physically trying them on. 
This technology is enhancing the online shopping experience, reducing return rates (a 
significant cost and environmental burden for retailers), and increasing customer satisfaction. 
A study published in Tekstilec (2024) highlights the effectiveness of virtual try-on applications 
in improving consumer engagement and reducing logistical costs associated with returns, 
demonstrating the tangible benefits of AI in this area. Agentic AI can enhance virtual try-on by 
autonomously adapting the virtual garment to the customer's body shape and movements in 
real-time, providing a more realistic and interactive experience. 
 
AI-Driven Design 
As discussed earlier, agentic AI is facilitating AI-driven design, enabling the creation of new 
styles and patterns based on trend analysis and consumer preferences. This approach allows 
for the rapid development of fashion items that are more likely to align with current market 
demands, potentially reducing the risk of unsold inventory. The Tekstilec study (2024) also 
discusses how AI-driven design tools assist designers in generating innovative concepts, 
thereby enhancing creativity and efficiency in product development. Generative AI optimizes 
material usage, promotes eco-friendly designs, and enables virtual prototyping, reducing textile 
waste in sustainable fashion (XenonStack, n.d.). Agentic AI can further automate the design 
process by autonomously generating design variations and optimizing them based on feedback 
and constraints, freeing up designers to focus on higher-level creative tasks. 
 
Personalized Recommendations 
Personalized recommendation systems, powered by agentic AI, are increasingly prevalent in 
online fashion retail. These systems analyze customer data to suggest products tailored to 
individual preferences, leading to increased conversion rates and fostered customer loyalty. 
The Forbes Technology Council (2025) emphasizes that leveraging AI for personalized 
recommendations can optimize operations, deliver hyper-personalized customer experiences, 
and unlock new levels of efficiency and profitability, underscoring the significant business 
impact of this application. Agentic AI can enhance recommendation systems by autonomously 
learning customer preferences over time and adapting recommendations in real-time based on 
context and behavior. 
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Predictive Analytics in Inventory Management 
Agentic AI utilizes predictive analytics to optimize inventory management by forecasting 
demand and adjusting stock levels accordingly. This reduces the twin problems of overstocking 
(leading to markdowns and waste) and stockouts (leading to lost sales and customer 
dissatisfaction). The Forbes Technology Council (2025) highlights that AI-powered predictive 
analytics enable retailers to stay ahead of trends and make data-driven decisions that enhance 
operational efficiency and improve the bottom line. Cegid (n.d.) indicates that AI-powered 
forecasting can reduce inventory errors by 50%, cutting costs and boosting profitability. 
Agentic AI can automate inventory management by autonomously reordering stock, optimizing 
pricing, and allocating products to different locations based on real-time demand and supply 
chain conditions. 
 
Emerging Case Studies in Agentic AI for Fashion 
While the aforementioned examples showcase the broader impact of AI, specific case studies 
highlighting the agentic capabilities are beginning to emerge: 

• Automated Trend Forecasting and Design Generation: Companies are developing 
agentic AI systems that autonomously monitor global fashion trends in real-time across 
social media, runway shows, and sales data. These agents can then proactively generate 
design proposals, including sketches, material specifications, and even preliminary 
production plans, without requiring constant human prompts. This goes beyond simple 
generative AI by having the system independently identify opportunities and propose 
solutions. 

• Self-Optimizing Manufacturing Units: Some manufacturers are experimenting with 
agentic AI to control and optimize entire production lines autonomously. These agents 
can analyze sensor data from various machines, predict potential bottlenecks, and adjust 
production parameters in real-time to maximize output, minimize waste, and ensure 
quality control, all with minimal human intervention. 

• Dynamic Pricing and Inventory Management Agents: Retailers are deploying agentic 
AI to manage pricing and inventory dynamically. These agents can autonomously adjust 
prices based on demand fluctuations, competitor pricing, and inventory levels, aiming 
to maximize profit while minimizing stockouts and markdowns. They can also 
proactively reorder inventory based on predicted demand and supply chain conditions. 

• Personalized Styling Agents: Beyond simple recommendations, agentic AI is being 
developed to act as personalized styling assistants. These agents can understand a user's 
style preferences, body type, and even the context of an event, and then autonomously 
curate entire outfits from available inventory, offering styling advice and facilitating 
direct purchase. 

o Stitch Fix: Stitch Fix employs AI to understand customer preferences and uses 
this information for personalized styling. Their system combines AI with human 
stylists. The AI agent analyzes client data, and human stylists refine the AI's 
suggestions, showing a blend of agentic AI and human oversight (DigitalDefynd, 
2025). 

o The North Face: The North Face uses an AI-powered tool called "XPLR Pass" to 
interact with customers. This tool acts as an agent, asking customers about their 
needs and preferences to suggest suitable apparel and equipment, thus 
personalizing the shopping experience (DigitalDefynd, 2025). 
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o Zalando: Zalando uses agentic AI to analyze customer interactions and 
preferences, enabling the platform to offer tailored fashion recommendations 
(Ampcome, n.d.). 

• Counterfeit Detection: Agentic AI can also be used to detect counterfeit products. For 
example, Burberry uses machine learning to scan product images and detect counterfeit 
items (Cegid, n.d.). Agentic AI can automate the process of identifying counterfeit goods 
by autonomously analyzing product images, detecting anomalies, and flagging 
suspicious items for further review. 

 
These emerging case studies highlight the potential of agentic AI to revolutionize the fashion 
industry by enabling more autonomous, efficient, and personalized processes. As research in 
this area progresses, we can expect to see even more innovative applications of agentic AI in 
the years to come. 
 

ETHICAL AND OPERATIONAL CONSIDERATIONS 
Despite the significant promise of agentic AI in the fashion industry, its integration is not 
without ethical and operational considerations that must be carefully addressed. These 
challenges relate to transparency, accountability, creativity, and the evolving relationship 
between humans and AI. 
 
One significant concern revolves around algorithmic opacity. As agentic AI systems become 
more complex and autonomous, their decision-making processes can become increasingly 
opaque, making it difficult to understand why a particular decision was made. This lack of 
transparency raises concerns about potential biases embedded in the algorithms, which could 
lead to discriminatory outcomes in areas like product recommendations or even hiring 
practices. Ensuring fairness and accountability in AI decision-making is crucial for building 
trust and avoiding negative societal impacts. The issue of "explainability" in AI, or the ability to 
understand and articulate the reasoning behind an AI's decision, is a critical area of research 
(Barredo Arrieta et al., 2020). 
 
The issue of creative authorship also becomes more complex when AI systems contribute 
significantly to the design process. Determining who owns the intellectual property of designs 
generated or heavily influenced by AI is a legal and ethical challenge that the fashion industry 
is beginning to grapple with. Establishing clear guidelines and frameworks for intellectual 
property rights in the age of AI is essential to foster innovation while protecting the rights of 
human designers. The role of AI in creative processes raises fundamental questions about the 
nature of creativity and the value of human artistic expression (Boden, 2004). 
 
Furthermore, fostering human-AI trust is paramount for the successful adoption of agentic AI 
in fashion. This requires transparency in how AI systems operate, the establishment of clear 
ethical standards for their development and deployment, and ensuring that AI is aligned with 
human values and goals. Managers and industry leaders must actively work to build this trust 
by communicating openly about the capabilities and limitations of AI and by involving human 
experts in the oversight and validation of AI-driven processes. Governance frameworks must 
also evolve to accommodate the increasing autonomy of agentic systems. As Purdy (2024) 
suggests, managers should set SMART goals (Specific, Measurable, Achievable, Relevant, Time-
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bound) for AI implementation and implement robust safeguards to ensure responsible AI use. 
This includes establishing clear lines of responsibility, implementing monitoring mechanisms 
to detect and address potential issues, and developing protocols for human intervention when 
necessary. It is essential to develop robust regulatory frameworks and ethical guidelines to 
govern the development and deployment of agentic AI in the fashion industry, ensuring that 
these technologies are used in a responsible and beneficial manner (Mittelstadt et al., 2016). 
 

SUSTAINABILITY AND AGENTIC AI IN THE FASHION INDUSTRY 
Agentic AI holds immense potential to revolutionize sustainability practices within the fashion 
industry, addressing critical environmental and social challenges. By enabling autonomous 
decision-making and optimization across the value chain, agentic AI can contribute to a more 
circular, transparent, and ethical fashion ecosystem. Agentic AI can optimize resource 
allocation, streamline supply chains, and predict demand more accurately, aiding fashion 
brands in adopting more sustainable practices (Threading Change, 2024). Agentic AI can be a 
powerful tool for promoting sustainability in the fashion industry by enabling more informed 
decision-making and optimizing resource allocation (Niinimäki et al., 2020). 
 
Several key areas where agentic AI can drive sustainability include: 

• Resource Optimization: Agentic AI systems can analyze vast amounts of data on 
material usage, energy consumption, and waste generation to identify opportunities for 
optimization. For example, AI agents can dynamically adjust manufacturing processes 
to minimize fabric waste, reduce water usage, and optimize energy consumption, 
leading to significant resource savings and reduced environmental impact. Generative 
AI optimizes material usage, promotes eco-friendly designs, and enables virtual 
prototyping, reducing textile waste in sustainable fashion (XenonStack, n.d.). Agentic AI 
can automate the optimization of resource usage in real-time, continuously learning 
from data to identify the most efficient and sustainable practices. 

• Supply Chain Transparency and Traceability: Agentic AI can enhance supply chain 
transparency by tracking the movement of materials and products from origin to 
consumer. By leveraging technologies like blockchain and IoT, AI agents can create a 
digital record of each step in the supply chain, enabling consumers to make informed 
choices about the products they purchase and holding brands accountable for their 
environmental and social practices. Agentic AI can automate the tracking and 
verification of sustainability certifications, ensuring that products meet ethical and 
environmental standards throughout the supply chain. 

• Demand Forecasting and Production Planning: Overproduction is a significant 
contributor to textile waste and environmental pollution in the fashion industry. Agentic 
AI can improve the accuracy of demand forecasting, allowing brands to produce only 
what is needed, thereby reducing waste and minimizing the need for markdowns and 
disposal of unsold inventory. Cegid (n.d.) indicates that AI-powered forecasting can 
reduce inventory errors by 50%, cutting costs and boosting profitability. Agentic AI can 
dynamically adjust production plans based on real-time demand and supply chain 
conditions, minimizing the risk of overproduction and stockouts. 

• Circular Economy Initiatives: Agentic AI can facilitate the transition towards a circular 
economy by optimizing the processes of 回收, reuse, and recycling of fashion products. 
AI agents can identify and sort textile waste, predict the quality and potential 
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applications of recycled materials, and connect brands with 回收  and upcycling 
partners, enabling the creation of closed-loop systems. Agentic AI can automate the 
sorting and processing of textile waste, improving the efficiency and effectiveness of 回

收 efforts. 
• Ethical Sourcing and Labor Practices: Agentic AI can help ensure ethical sourcing and 

labor practices by monitoring supply chains for potential risks of human rights 
violations, forced labor, and unsafe working conditions. AI agents can analyze data from 
various sources, including social media, news reports, and worker feedback, to identify 
and flag potential issues, enabling brands to take corrective action and promote fair 
labor practices. Agentic AI can automate the assessment of labor conditions and 
compliance with ethical standards, providing real-time insights and alerts to 
stakeholders. 

 
UN Sustainable Development Goals (SDGs) and Agentic AI in Fashion 
The applications of agentic AI in promoting sustainability within the fashion industry align with 
several United Nations Sustainable Development Goals (SDGs). The following are some of the 
key SDGs that agentic AI can contribute to: 

• SDG 12: Responsible Consumption and Production: Agentic AI's ability to optimize 
resource allocation, reduce waste, and promote circular economy initiatives directly 
contributes to SDG 12, which aims to ensure sustainable consumption and production 
patterns. By enabling more efficient use of resources and minimizing waste, agentic AI 
can help the fashion industry decouple economic growth from environmental 
degradation. Agentic AI can automate the monitoring and reporting of progress towards 
SDG 12 targets, providing stakeholders with transparent and verifiable data. 

• SDG 8: Decent Work and Economic Growth: By promoting ethical sourcing and labor 
practices, agentic AI can contribute to SDG 8, which seeks to promote sustained, 
inclusive, and sustainable economic growth, full and productive employment, and 
decent work for all. AI-powered systems can help ensure that workers in the fashion 
industry are treated fairly and work in safe conditions. Agentic AI can automate the 
assessment of labor conditions and compliance with ethical standards, helping to ensure 
that workers' rights are protected. 

• SDG 13: Climate Action: Agentic AI can contribute to SDG 13 by optimizing energy 
consumption in manufacturing, improving supply chain efficiency to reduce emissions, 
and promoting sustainable material sourcing. 

 
THE FUTURE OF WORK AND THE ROLE OF HUMANS IN AN AI-DRIVEN FASHION 

INDUSTRY 
The integration of agentic AI into the fashion industry is not only transforming processes and 
operations but also reshaping the nature of work and the roles of human professionals. As AI 
systems take on more autonomous tasks, the skills and responsibilities of human workers are 
evolving, creating both challenges and opportunities. 
 
Evolving Job Roles and Skill Requirements 
Agentic AI is automating routine and repetitive tasks across various fashion industry functions, 
from design and manufacturing to retail and supply chain management. This automation is 
freeing up human workers to focus on more strategic, creative, and interpersonal aspects of 
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their jobs. As Cegid (n.d.) suggests, the fashion industry is becoming more reliant on software 
and data, changing the skills and knowledge required of employees. The demand for digital 
literacy, data analysis skills, and the ability to work collaboratively with AI systems is rising. 
 
In design, for example, AI agents can handle tasks like generating initial design concepts, 
creating variations of existing designs, and optimizing patterns for efficient manufacturing. This 
allows human designers to concentrate on higher-level creative direction, exploring new 
aesthetic frontiers, and translating abstract ideas into tangible products. The focus shifts from 
technical execution to conceptualization, storytelling, and brand building. 
 
In manufacturing, AI-powered robots and autonomous systems are taking over tasks like 
cutting, sewing, and quality control. This reduces the need for manual labor in these areas, but 
it also creates a demand for workers who can program, maintain, and troubleshoot these 
systems. Additionally, there is a growing need for professionals who can oversee the entire 
production process, optimizing it for efficiency, sustainability, and responsiveness to changing 
demand. 
 
In retail, agentic AI is driving the development of personalized shopping experiences, virtual 
assistants, and automated inventory management. This changes the role of human sales 
associates, who are increasingly expected to provide expert styling advice, build relationships 
with customers, and handle complex or sensitive customer interactions that require empathy 
and emotional intelligence. 
 
New Opportunities and Collaborative Paradigms 
While some jobs may be displaced by agentic AI, the technology is also creating new 
opportunities and driving the emergence of new roles. The fashion industry is becoming more 
reliant on software and data, changing the skills and knowledge required of employees (Cegid, 
n.d.). There is a growing need for professionals who can: 

• Develop and train AI systems: This includes AI engineers, data scientists, and machine 
learning specialists who can design, build, and refine the algorithms that power agentic 
AI. 

• Manage human-AI collaboration: This involves professionals who can facilitate 
effective communication and coordination between human workers and AI systems, 
ensuring that they work together seamlessly and efficiently. 

• Focus on creativity and innovation: As AI takes over routine tasks, humans can focus 
on high-level creative direction, conceptualization, and pushing the boundaries of 
design. 

• Provide personalized customer experiences: Human interaction remains crucial for 
building relationships, providing expert advice, and handling complex customer needs. 

• Address ethical and societal implications: Professionals are needed to develop 
ethical guidelines, ensure responsible AI development, and mitigate potential negative 
impacts. 

 
Moreover, agentic AI is fostering new collaborative paradigms in the fashion industry. Instead 
of humans working in isolation, they are increasingly working in partnership with AI systems, 
leveraging the strengths of each. AI excels at data analysis, pattern recognition, and automation, 
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while humans bring creativity, critical thinking, emotional intelligence, and complex problem-
solving skills. This collaborative approach can lead to more innovative and efficient outcomes, 
driving the industry forward. 
 
The Importance of Lifelong Learning and Adaptation 
To thrive in this new era of human-AI collaboration, individuals in the fashion industry must 
embrace lifelong learning and continuously adapt to the evolving demands of the workplace. 
Workers will need to acquire new skills, such as: 

• Digital literacy: The ability to use and understand digital technologies, including AI-
powered tools and platforms. 

• Data analysis: The ability to interpret and analyze data to inform decision-making. 
• AI collaboration: The ability to work effectively with AI systems, understanding their 

capabilities and limitations. 
• Creative thinking: The ability to generate novel ideas and solutions. 
• Emotional intelligence: The ability to understand and manage emotions, build 

relationships, and communicate effectively. 
• Critical thinking: The ability to analyze information objectively and make informed 

judgments. 
 
Educational institutions, industry organizations, and companies themselves have a crucial role 
to play in providing training and development opportunities for workers to acquire these skills. 
By investing in lifelong learning and adaptation, individuals in the fashion industry can future-
proof their careers and contribute to the industry's successful transformation. 
 

CONCLUSION 
The emergence of agentic AI represents a transformative force poised to reshape the fashion 
industry. This paper has explored the multifaceted impact of agentic AI across the fashion 
ecosystem. Agentic AI systems, characterized by their capacity for autonomous decision-
making and action, offer a significant leap beyond traditional AI tools, enabling a new era of 
efficiency, innovation, and personalization. As this technology is still in its early stages of 
academic and industry exploration, this paper calls for more research, development, and 
thoughtful analysis. 
 
Agentic AI is being applied across various segments of the fashion industry, including design 
and product development, supply chain and manufacturing, retail and customer experience, 
and sustainability. In design, agentic AI is enhancing creative exploration and accelerating the 
product development cycle. In supply chain and manufacturing, it is driving efficiency, 
resilience, and sustainability. In retail, it is enhancing customer interactions and personalizing 
the shopping experience. Agentic AI also offers promising solutions to mitigate the 
environmental impacts of the fashion industry and promote more sustainable practices. 
 
Despite the significant promise of agentic AI, its integration is not without ethical and 
operational considerations. Algorithmic opacity, creative authorship, and the need for human-
AI trust are some of the challenges that need to be addressed. The fashion industry must also 
evolve to accommodate the increasing autonomy of agentic systems, developing robust 
regulatory frameworks and ethical guidelines. 
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The integration of agentic AI into the fashion industry is also reshaping the nature of work and 
the roles of human professionals. As AI systems take on more autonomous tasks, the skills and 
responsibilities of human workers are evolving, creating both challenges and opportunities. 
Individuals in the fashion industry must embrace lifelong learning and continuously adapt to 
the evolving demands of the workplace to thrive in this new era of human-AI collaboration. 
 
In conclusion, agentic AI holds the potential to revolutionize the fashion industry, driving 
innovation, efficiency, and sustainability. By addressing the ethical and operational 
considerations and embracing lifelong learning, the fashion industry can harness the power of 
agentic AI to create a more vibrant, dynamic, and responsible future. 
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