
The
Impact
of AI in
Fashion,
2025
MARA | 2025

This report can be downloaded from:
www.designermara.it/report



The Impact of AI in Fashion, 2025 | Copyright 2025 | MARA®

Chapter 2: The State of Fashion Technology in 2025.......................................................................................................................................................... 2

Chapter4:ExtendedReality(AR/VR)inFashion....................................................................................................................................................................4

Chapter 5: Fabric Printing and On-Demand Manufacturing...............................................................................................................................................7

Chapter 6: 3D and AI in Garment Development Workflow...............................................................................................................................................11

Chapter7:BlockchainandTraceabilityinFashion.............................................................................................................................................................14

Chapter 8: Internet of Things (IoT) and Smart Clothing....................................................................................................................................................17

Chapter 9: Robotics and Automation in Fashion Manufacturing...................................................................................................................................20

Chapter 10: Digital Marketplaces and Social Commerce..................................................................................................................................................23

Chapter 11: Digital Product Passports, Sustainability and Circular Economy Technologies..............................................................................27

Chapter 12: Data Analytics and Business Intelligence in Fashion................................................................................................................................ 32

Chapter13:ChallengesandEthicalConsiderations...........................................................................................................................................................35

Chapter 14: Future Outlook and Recommendations.......................................................................................................................................................... 40

Chapter 15: Useful Tools and Software for Fashion Professionals in 2024.............................................................................................................. 50

Concludingthoughts:......................................................................................................................................................................................................................53

Chapter1:ExecutiveSummary......................................................................................................................................................................................................1

..................................................................................................................................................................... 1

Page 2

Contents..................................................................................................................................................................................................................................................2

Contents

www.designermara.it



Key technological trends shaping the industry include:

3. Extended Reality (AR/VR): Augmented and virtual reality

technologies are enhancing the online shopping experience

through virtual try-ons and immersive retail environments[2].

1. Artificial Intelligence and Machine Learning: AI is

revolutionising various aspects of the fashion industry, from

trend forecasting and design to supply chain optimisation and

personalised customer experiences[1][4]. Generative AI, in

particular, is emerging as a transformative force, with 73% of

fashion executives identifying it as a top priority for 2024[4].

2. 3D and Virtual Technologies: The digitisation of garment

development workflows, including 3D virtual sampling and AI-

driven virtual photoshoots, is significantly improving efficiency

and reducing costs in design and production processes[1].

The global fashion industry is poised for continued sluggish

growth as we continue into 2025, at rates in the low single

digits according to McKinsey & Company’s latest forecasts [3].

This growth is set against a backdrop of economic uncertainty–

compounded by low consumer confidence and appetite to

spend - and geopolitical tensions, requiring fashion companies

to remain agile and adaptive in their strategies.

The fashion-tech landscape in 2024/2025 is characterised by

rapid innovation, driven by the convergence of cutting-edge

technologies and the industry's pressing need for efficiency,

sustainability, and enhanced customer experiences. This report

explores the transformative impact of technology on the global

fashion industry, highlighting key trends, challenges, and

opportunities for stakeholders across the value chain.
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5. Blockchain and Traceability: Blockchain technology is being

leveraged to improve supply chain transparency and authenticate

products[1].

4. Internet of Things (IoT) and Smart Clothing: IoT is improving

supply chain visibility and inventory management, while smart

clothing integrates technology for enhanced functionality and data

collection[2].

As the fashion industry navigates these technological

advancements, it faces several challenges, including data privacy

concerns, the need for workforce reskilling, and the environmental

impact of new technologies[1]. However, these challenges also

present opportunities for innovation and differentiation.

6. Sustainability Technologies: Innovations in recycling, upcycling,

and sustainable materials are addressing the industry's

environmental impact[1].

In conclusion, the fashion-tech landscape of 2025 will see digital

transformation as a key success factor that touches every aspect of

the industry. Companies that successfully integrate these

technologies into their operations and strategies will be well-

positioned to thrive in an increasingly competitive and rapidly

evolving market.

The report also highlights the growing importance of data analytics

in driving business decisions, the rise of digital marketplaces and

social commerce, and the increasing focus on sustainability and

circular economy practices[1][3].

Chapter 1:
Executive Summary
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As we transition from 2024 into 2025, the global fashion

industry continues its gradual recovery from the disruptions

of the early 2020s. McKinsey's latest analysis forecasts

growth in the "low single digits"[1]. However, this modest

progress unfolds against a backdrop of economic uncertainty,

evolving consumer behaviours, and a heightened emphasis

on sustainability.
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While these technological advancements offer immense

opportunities, they also present challenges. Data privacy

concerns, the need for workforce reskilling, and the

environmental impact of new technologies are key issues that

the industry must address[2].

Sustainability has become a core focus for the fashion industry,

with technology playing a crucial role. By 2024, it's estimated

that 60% of fashion companies will have made significant

investments in circular economy technologies[2]. However, the

industry faces challenges in this area, with a recent European

Commission report revealing that 39% of sustainability claims

in the textile, garment, and shoe sectors could be false or

deceptive[6].

The pace of digital transformation in the fashion industry has

accelerated dramatically. By the end of 2024, it's estimated that

30% of fashion sales will be conducted through digital

channels, up from 20% in 2020[2]. This shift is not just about e-

commerce; it encompasses the entire value chain, from design

and production to marketing and customer service.

Chapter 2:
The State of Fashion
Technology in 2025
The fashion industry in 2025 finds itself

at a technological crossroads, where

digital innovation is not just a luxury but a

necessity for survival and growth. This

chapter provides an overview of the

current state of fashion technology,

setting the stage for the in-depth

exploration of specific technologies in

subsequent chapters.

Global Fashion Industry Outlook

Challenges and Opportunities

Sustainability and Technology

Digital Transformation Acceleration
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The fashion industry of 2024/2025 is characterised by rapid

technological evolution amidst economic uncertainty. As

McKinsey's 2024 report highlights, the word most often

mentioned by executives in their survey was

"uncertainty"[1]. Companies that can effectively harness

these technologies while addressing associated challenges

will be best positioned to thrive in this new era of fashion.

It's important to note that the fashion landscape varies

significantly by region. While global growth may be

subdued, including China where recovery is slower than

anticipated, markets like India are showing strong potential.

Consumer confidence in India hit a four-year high in

September 2023, and around 85% of executives from India

reported improved conditions in the last six months[6]

thanks to government-backed incentives. Korea and Japan

are also showing strong potential for growth in 2025,

alongside the US where high disposable incomes from

affluent shoppers are supporting luxury at the same time as

resale and off-price retail seeking growth as consumers

seek affordability[1]. European markets remain cautious

overall, especially in Germany and the UK, where growth

remains modest. Also nearshoring and localised production

strategies are gaining traction in the West in response to

supply chain pressures and sustainability goals, and the

demand for quicker delivery [1].

Several key technologies are reshaping the fashion

landscape:
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Blockchain and Traceability: Over 60% of fashion

companies are planning to invest in blockchain

technology for supply chain transparency by 2025[2].

Extended Reality (AR/VR): By 2024, it's projected that

75% of global fashion brands will have integrated AR or

VR technologies into their customer experience[2].

3D and Virtual Technologies: The adoption of 3D design

and virtual sampling has increased significantly, with

notable designers like Iris van Herpen pioneering 3D-

printed designs[3].

Artificial Intelligence and Machine Learning: AI is being

applied across the fashion value chain, from trend

forecasting to personalised marketing. The AI fashion

market is set to grow from $0.91 billion in 2023 to $3.72

billion by 2027, with a growth rate of 41.6%[3].

Internet of Things (IoT) and Smart Clothing: The smart

clothing market is expected to reach $5.3 billion by 2024,

growing at a CAGR of 26.2% from 2020[2].
In summary

Regional Variations Key Technological Trends

1.

2.

3.

4.

5.
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The fashion industry is experiencing a
technological revolution, with Artificial
Intelligence (AI) and Machine Learning
(ML) at the forefront of this
transformation. These technologies are
reshaping every aspect of the fashion
value chain, from trend forecasting and
design to supply chain optimisation and
personalised customer experiences.
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AI and ML are revolutionising the way fashion brands predict

trends and create designs. By analysing vast amounts of data

from diverse sources, including runway shows, street-style

photos, social media trends, and e-commerce platforms, AI

algorithms can identify emerging patterns and predict future

trends with unprecedented accuracy[1].

Tommy Hilfiger's 'Reimagine Retail' project exemplifies the

potential of AI in fashion design. The project utilised AI-based

tools to analyse an archive of Tommy Hilfiger images, enabling

FIT students to create AI-generated designs[3]. This approach

not only streamlines the design process but also opens up new

avenues for creativity and innovation.

AI is transforming the customer experience by enabling hyper-

personalisation. Brands that leverage AI to understand their

customers' preferences, body shapes, and previous purchases

can offer tailored recommendations and even create made-to-

order products[2]. This level of personalisation not only

enhances customer satisfaction but also has the potential to

reduce returns and inventory waste.

In Hong Kong, Calvin Wong introduced AiDA, a designer-centric

AI system that can generate blueprints from initial sketches and

colour ideas. This system allows designers to maintain their

creative input while receiving AI-driven suggestions for

improvement[3].

Virtual try-on technologies, powered by AI and Augmented

Reality (AR), are revolutionising online shopping. Brands like

Burberry have implemented AR tools to enhance the virtual

shopping experience, while Google Shopping has expanded its

virtual try-on options to address sizing issues[3]. These

technologies not only improve the customer experience but also

have the potential to reduce return rates, a significant challenge

in e-commerce.

AI is playing a crucial role in optimising supply chain

management in the fashion industry. By leveraging machine

learning algorithms, brands can predict demand more

accurately, automate inventory management, and streamline

their end-to-end processes[1].
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According to the World Economic Forum, 75% of Generation Z

shoppers prioritise sustainability[4]. AI's ability to accurately

predict trends and demand can significantly reduce the

industry's environmental impact by minimising unsold

inventory.

Stella McCartney, a pioneer in sustainable fashion, has

partnered with Google Cloud to enhance supply chain

transparency using machine learning. This collaboration aims

to measure key environmental metrics during garment

production, helping the brand make more responsible sourcing

decisions[3][4].

AI is becoming a powerful tool in the fashion industry's pursuit

of sustainability. By optimising production processes and

reducing overproduction, AI can help brands minimise waste,

water usage, and carbon emissions[3][4].

AI-powered systems can analyse historical data, buying

patterns, and fluctuating demand to inform inventory decisions

and product pricing strategies. This data-driven approach helps

businesses reduce errors associated with manual data entry

while improving accuracy and speed[1].

Trend Forecasting and Design

Personalisation and Customer
Experience

Sustainability Initiatives

Supply Chain Optimisation
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Despite these challenges, the future of AI in fashion looks

promising. The AI fashion market is projected to grow from

$0.91 billion in 2023 to $3.72 billion by 2027, with a growth

rate of 41.6%[2]. As AI continues to evolve, we can expect to

see even more innovative applications in areas such as

generative design, virtual fashion, and circular economy

initiatives.

While AI offers immense potential, its integration into the

fashion industry is not without challenges. Data privacy

concerns, the need for workforce reskilling, and the

environmental impact of new technologies are key issues that

the industry must address[2].

In conclusion, AI and Machine Learning are not just

transforming the fashion industry; they are redefining it. From

enhancing creativity and personalisation to driving

sustainability and efficiency, these technologies are shaping

the future of fashion in profound ways. As we move forward,

the successful integration of AI will likely become a key

differentiator for fashion brands in an increasingly competitive

and rapidly evolving market.
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Challenges and Future Outlook
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Chapter 4:
Extended Reality
(AR/VR) in Fashion
Extended Reality (XR), encompassing both Augmented Reality (AR) and

Virtual Reality (VR), is revolutionising the fashion industry by

transforming how consumers interact with products, how designers

create, and how brands market their offerings. This chapter explores the

current state and future potential of XR technologies in fashion.
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To address these issues, brands are implementing AR-based

solutions:

These virtual try-on solutions not only improve the customer

experience but also have the potential to significantly reduce

return rates, a major challenge for online fashion retailers[3].

VR technology is enabling fashion brands to create immersive

shopping experiences that transcend physical limitations:

Gap's DressingRoom app lets customers choose from five

body types to see clothing modeled virtually in their

immediate location using their device's camera[3].

Google Shopping is expanding its virtual try-on options to

reduce sizing issues and increase the availability of diverse

models[4].

Burberry has introduced an AR-based shopping tool that

allows customers to virtually experience Burberry products

in their own surroundings, enhancing their online research

and shopping experience[4].

Virtual Showrooms: VR showrooms offer a dynamic

shopping experience, allowing customers to browse

collections virtually from anywhere in the world. Users can

visit digital stores, try on outfits in virtual fitting rooms, and

make purchases directly from the VR platform[5].

One of the most significant applications of AR in fashion is virtual

try-on technology. This innovation addresses a major pain point in

e-commerce: the inability for customers to try on clothes before

purchasing. According to a 2023 survey conducted by Google and

Ipsos, 42% of online shoppers in the US feel excluded due to the

lack of representation in model images, while 59% experienced

disappointment when purchased items didn't meet their

expectations[4].

XR technologies are also transforming the design process:
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AR in Design: AR aids in overlaying digital designs onto real-

world objects. This can be particularly useful in assessing how

a garment fits into an existing collection or how it looks in

different settings or lighting conditions without physically

creating the item[5].

VR in Design: VR offers designers a new realm of creativity by

enabling them to visualise and modify their creations in a

three-dimensional space. This ability is transformative for the

design process, allowing for rapid prototyping, adjustments,

and experimentation without the material waste typically

associated with physical samples[5].

Enhanced Fashion Shows: AR has made its way into fashion

shows, allowing designers to enhance physical runway shows

with digital elements. Viewers can use AR apps to see

additional information about each piece as models walk down

the runway, or even view exclusive content, such as alternate

styles or colors not physically presented on the stage[5].

The COVID-19 pandemic accelerated the adoption of virtual fashion

events, and this trend continues to evolve:

Virtual Fashion Weeks: Brands are using VR to create exclusive

previews of upcoming collections, accessible to virtual

attendees globally. This approach not only makes brands more

accessible to a global audience but also allows for a more

inclusive experience that can be tailored to each user[5].

Innovative Presentations: At Paris Fashion Week in 2023, an AR

fashion show enabled audience members to scan models using

a dedicated smartphone app to reveal hidden designs. The

models wore black and white clothing where the design was

mostly obscured; only by scanning it could the real item of

clothing be revealed on the audience member's smartphone[3].

Immersive Shopping Experiences

Virtual Try-Ons and Fitting Rooms

Impact on Design and Prototyping

Virtual Fashion Shows and Events

�

�

�

�

�

�

�

�

�
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Reduced Waste: By enabling virtual prototyping and try-ons, XR technologies

minimise the resources typically consumed during the production phase and

reduce the carbon footprint associated with the logistics of traditional retail

models[5].

While XR technologies offer immense potential, there are challenges to overcome:

In conclusion, Extended Reality is not just transforming the fashion industry; it's

redefining it. From enhancing the shopping experience to revolutionising design

processes and promoting sustainability, XR technologies are shaping the future of

fashion in profound ways. As we move forward, the successful integration of XR will

likely become a key differentiator for fashion brands in an increasingly digital and

competitive market.

Accurate Production Forecasting: XR technologies enable more precise demand

prediction, potentially decreasing overproduction and unsold inventory[5].

The adoption of XR technologies in fashion contributes significantly to sustainability

efforts:

Despite these challenges, the future of XR in fashion looks promising. As technology

continues to advance, we can expect even more innovative applications that blur the

lines between physical and digital fashion experiences.

Privacy Concerns: Ensuring consumer privacy when sharing body measurements

or scans for virtual try-ons is paramount[3].

Technology Adoption: The widespread adoption of XR technologies requires

consumers to have access to compatible devices and be comfortable using them.

Realism: Improving the realism of virtual try-ons and experiences to match the in-

store experience remains an ongoing challenge.
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Sustainability Benefits

Challenges and Future Outlook

�

�

�

�
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3D printing, also known as additive manufacturing, has gained

significant traction in the fashion industry due to its versatility,

precision, and ability to produce complex designs that are difficult or

impossible to achieve with traditional manufacturing methods[1]. High-

profile designers and brands have embraced this technology,

showcasing its potential in high fashion. For example, Dutch designer

Iris van Herpen is renowned for her futuristic and avant-garde 3D-

printed garments[1].
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Chapter 5:
Fabric Printing and On-
Demand Manufacturing
The fashion industry is experiencing a revolutionary transformation with the integration of

digital fabric printing technology and on-demand manufacturing. These innovations are

reshaping how clothing and accessories are designed, produced, and consumed, offering

unprecedented opportunities for creativity, customisation, and sustainability.

The Rise of 3D Printing in Fashion
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Cost Savings: On-demand production minimises storage and

excess production expenses[6].

Supply Chain Transparency: Advanced software and digitised

workflows enable real-time visibility into the production

process[6].

Customisation: This model allows for greater personalisation,

meeting the growing demand for individualised fashion[6].

On-demand manufacturing, or made-to-order production, is transforming

the fashion industry by producing garments only after an order is placed.

This approach leverages advanced technology and smart supply chain

methods to address key challenges in the industry[6].

Waste Reduction: By producing only what is ordered, on-demand

manufacturing significantly reduces overproduction and unsold

inventory[6].

Sustainability: The approach promotes more sustainable practices

by lowering waste and carbon emissions[6].

Complex and Innovative Designs: Designers can experiment with intricate and complex designs, pushing the

boundaries of creativity and resulting in unique textures, shapes, and structures[1].

Customisation and Personalisation: 3D printing enables the creation of customised and personalised products

tailored to individual measurements and aesthetic preferences[1].

Rapid Prototyping: The technology allows for quick creation and modification of prototypes, accelerating the

design process and reducing development costs[2].
Page 8

Sustainability: 3D printing can significantly reduce material waste and promote the use of eco-friendly materials,

addressing the fashion industry's environmental impact[1][3].

On-Demand Manufacturing:
A Paradigm Shift

Benefits of On-Demand Manufacturing

Key Advantages of 3D Printing in Fashion

1.

2.

3.

4.

5.

1.

2.

3.

4.
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Virtual Prototyping: Technologies such as CLO 3D and

Browzwear enable designers to create and modify

clothing prototypes digitally, accelerating the design

process[2].

The combination of 3D printing and on-demand manufacturing is

creating new possibilities in the fashion industry:

While 3D printing and on-demand manufacturing offer significant

benefits, there are challenges to overcome:

Despite these challenges, the future of 3D printing and on-demand

manufacturing in fashion looks promising. The 3D printing market

in fashion is projected to grow from $0.91 billion in 2023 to $3.72

billion by 2027, with a growth rate of 41.6%[4].

Cost and Efficiency: For mass adoption, the technologies need

to become more cost-effective and efficient for large-scale

production[3].

Digital Fabrication: 3D printing enables brands to produce

complex and customised garments with high precision

and efficiency, eliminating the need for large minimum

order quantities[6].

Material Limitations: Ongoing research is focused on

developing new materials with improved flexibility, strength,

and texture to bring 3D-printed fabrics closer to traditional

textiles[1].

Micro-Factories: On-demand factories, or micro-factories,

focus on small batch production and personalised, one-off

garments through advanced AI and 3D tech-enabled

operations[3].

Integration of Technologies: The successful implementation of

on-demand manufacturing requires the integration of various

technologies, from body scanning to automated sewing[3].
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Challenges and Future Outlook

Integration of 3D Printing and On-
Demand Manufacturing

1.

2.

3.

�

�

�
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As these technologies continue to evolve and integrate, we can expect

to see even more innovative applications, such as smart textiles and

wearable technology[4]. The fashion industry of the future will likely be

characterised by personalised, sustainable, and technologically

advanced products that meet the growing demands of conscious

consumers while reducing the industry's environmental impact.

3D printing and on-demand manufacturing are poised to play pivotal

roles in the future of fashion, offering new possibilities for design

innovation, customisation, and sustainability. By embracing these

technologies, the fashion industry can enhance its creative capabilities,

address critical environmental challenges, and move towards a more

dynamic, responsive, and sustainable future[1][3][6].
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and On-Demand Manufacturing in ... https://www.fibre2fashion.com/industry-article/10139/the-future-of-customisation-and-on-demand-

manufacturing-in-fashion
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Chapter 6:
3D and AI in Garment
Development Workflow

The integration of 3D technologies and Artificial Intelligence (AI) is

revolutionising the garment development process, offering unparalleled

efficiency, creativity and sustainability.

This chapter examines how these innovations are transforming each stage of

the workflow, enabling the fashion industry to adapt to the demands of a
rapidly changing marketplace.
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Accuracy: 3D software ensures precise

measurements and grading, reducing errors in

pattern-making[1].

The transition from traditional 2D paper patterns to

digital 3D models marks a significant leap in garment

development:

Integration: Digital patterns seamlessly integrate

with other stages of the workflow, facilitating a

more cohesive development process[1].

Efficiency: Digital patterns can be easily modified,

shared and stored, streamlining the design

process[1].
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3D virtual sampling has transformed the prototyping phase

of garment development:

Cost Reduction: By minimizing the need for physical

samples, 3D virtual sampling leads to significant cost

savings and reduced material waste[2][4].

Enhanced Creativity: 3D tools allow designers to

experiment with complex structures and materials,

even those that might be impossible to work with in a

physical environment[4].

Rapid Prototyping: Designers can quickly create and

iterate on digital prototypes, significantly reducing the

time required for design development[1][2].

Digitisation of 2D Sewing
Patterns

3D Virtual Sampling

�

�

�

�

�

�
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AI and 3D technologies are revolutionising fashion

photography and marketing:

Collaborative Platforms: 3D fashion design platforms

facilitate seamless collaboration among designers,

manufacturers, and other stakeholders, enhancing

communication and reducing misunderstandings[2].

Immersive Experiences: Integration with virtual and

augmented reality allows for innovative presentations of

collections through virtual fashion shows and interactive

online stores[4].

On-Demand Manufacturing: The combination of 3D design

and AI-driven analytics enables on-demand production,

reducing overproduction and unsold inventory[3].

Customisation: These technologies enable easy

customisation of garments to accommodate different body

shapes and personal preferences[4].

Efficiency: AI-driven virtual photoshoots eliminate the need

for physical samples, models, and locations, significantly

reducing time and costs[3].

The integration of 3D and AI technologies across the entire

garment development workflow offers significant efficiency

gains:

Streamlined Workflow: 3D apparel design software,

enhanced by Computer-Aided Design (CAD), revolutionises

the critical step of pattern-making, bridging the gap between

sketches and tangible garments[3].

Sustainability: By reducing the need for physical samples and

enabling more accurate production forecasts, these

technologies significantly contribute to waste reduction and

sustainability in the fashion industry[4].

Advanced AI Integration: AI is likely to play an

increasingly significant role in trend prediction,

design suggestion, and even autonomous design

creation.

Improved Simulation: Advancements in 3D

technology will lead to even more realistic virtual

sampling, potentially eliminating the need for

physical samples entirely.
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In conclusion, the integration of 3D and AI technologies in

the garment development workflow is not just enhancing

efficiency and reducing costs; it's fundamentally

transforming how fashion is designed, produced, and

consumed. As these technologies continue to advance, they

will play a crucial role in shaping a more sustainable,

innovative, and customer-centric fashion industry.

As 3D and AI technologies continue to evolve, we can expect

even greater integration and efficiency in the garment

development workflow:

Personalisation at Scale: The combination of 3D

design, AI, and on-demand manufacturing will

enable mass customisation, allowing brands to offer

personalised garments at scale.

AI-Driven Virtual Photoshoots

Integration and Efficiency Gains in
Design and Production

Future Outlook

1.

2.

3.

Sources [1] The Benefits of Using 3D in the Fashion Industry - Modelry

https://www.modelry.ai/blog/benefits-of-using-3d-in-the-fashion-

industry [2] Why You Should Be Using 3D Technology in Your Fashion

Design ... https://www.insidefashiondesign.com/post/why-you-should-

be-using-3d-technology-in-your-design-development-process [3] On-

demand Fashion Industry Tech Landscape Overview in 2024

https://3dlook.ai/content-hub/on-demand-fashion-industry-tech-

landscape/ [4] What is 3D Fashion Design and How Does it Shape

Fashion's Future? https://browzwear.com/blog/what-is-3d-fashion-

design-and-how-does-it-impact-the-future-of-fashion

[5] Fashion3DX https://www.fashion3dx.com/blog/best-clo-clo3d-

alternative-digital-fashion-software-choices-in-2024g]
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Chapter 7:
Blockchain and
Traceability in Fashion
The fashion industry is increasingly turning to blockchain technology

to address critical challenges related to supply chain transparency,

product authenticity and sustainability. This chapter explores how

blockchain is revolutionising traceability in fashion and its potential

impact on the industry's future.
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Ethical Sourcing: Blockchain enables verification of

ethical sourcing claims by providing an unalterable

record of materials' origins[1].

One of the most significant applications of blockchain in

fashion is combating counterfeiting, a persistent issue

particularly in the luxury segment:

Efficiency Improvements: By bringing the entire supply

chain onto a centralised digital platform, blockchain

significantly reduces the time required to identify

material origins and track the supply line[3].

Blockchain technology offers unprecedented transparency in

fashion supply chains, allowing brands to track products from

raw materials to the end consumer. This level of visibility

addresses several key industry challenges:

Consumer Verification: Customers can scan QR codes or NFC

tags on products to access blockchain records, confirming an

item's authenticity and ethical sourcing[1].

Digital Passports: Brands like Breitling and Audemars Piguet

have implemented blockchain-based digital passports for

their products, allowing owners to verify authenticity and

ownership[5].

Sustainability Verification: Brands can demonstrate their

commitment to sustainable practices by recording each

step of the production process on the blockchain[2].

Unique Digital Identities: The Aura Blockchain Consortium,

formed by luxury giants LVMH, Prada Group, and Richemont,

creates unique digital identities for products based on non-

fungible tokens (NFTs)[5].
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Blockchain plays a crucial role in advancing sustainability

initiatives in fashion:

Blockchain technology is transforming how brands interact

with consumers:

Material Traceability: Projects like the Organic Cotton

Traceability Pilot use blockchain to trace organic cotton

from farm to retail, ensuring the integrity of sustainable

material claims[5].

Transparency Builds Trust: By providing verifiable

information about a product's journey, brands can build

stronger trust with increasingly conscious consumers[4].

Product Storytelling: Blockchain enables brands to share

the complete story of each product, from design

inspiration to manufacturing details, enhancing the

consumer's connection with the item[2].

Waste Reduction: On-demand manufacturing enabled by

blockchain can significantly reduce overproduction and

unsold inventory[3].

Life Cycle Tracking: The technology allows for tracking a

product's entire life cycle, including resale and recycling,

supporting circular economy efforts[5].

Resale Market Authentication: Even in secondary markets,

blockchain confirms the authenticity of items, ensuring

designers' rights and buyers' confidence[1].

Counterfeiting Prevention

Supply Chain Transparency

Sustainability and Circular
Economy

Enhancing Consumer Trust and
Engagement

1.

2.

3.

1.

2.

3.

1.

2.

3.
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While blockchain offers immense potential, there are

challenges to overcome:

Consumer Education: There's a need to educate

consumers about the value and use of blockchain-based

authentication systems[6].

Adoption Barriers: Widespread implementation requires

significant investment and collaboration across the

industry[6].

Despite these challenges, the future of blockchain in fashion

looks promising. The technology is expected to play a crucial

role in creating more transparent, sustainable, and consumer-

centred supply chains. As brands continue to invest in

blockchain solutions, we can anticipate more innovative

applications that will reshape the industry's approach to

traceability, authenticity, and sustainability.

Data Integrity: Ensuring the accuracy of data entered into

the blockchain remains a challenge, as the technology

itself cannot verify the truthfulness of initial inputs[6].
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Blockchain technology is not just a trend but a transformative

force in the fashion industry. By providing unparalleled

transparency, enhancing product authenticity, and supporting

sustainability initiatives, blockchain is addressing some of the

most pressing challenges facing the fashion world today. As

the technology matures and adoption increases, it has the

potential to create a more ethical, sustainable, and consumer-

focused fashion ecosystem.

Challenges and Future Outlook Conclusion

�

�

�

Sources

[1] Blockchain in Fashion Industry: Top 5 Real-World Examples https://coredevsltd.com/articles/blockchain-in-fashion/
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Chapter 8:
Internet of Things (IoT)
and Smart Clothing

The Internet of Things (IoT) is revolutionising the fashion industry,

transforming traditional garments into smart, connected devices.

This chapter explores the current state of IoT in fashion, its

applications, and its potential impact on the future of clothing and

a cces s or ies .

The Impact of AI in Fashion, 2025 | Copyright 2025 | MARA®

www.designermara.it



Health Monitoring IoT-enabled smart clothing is making

significant strides in health monitoring. For example:

Performance Enhancement Smart clothing can optimise

athletic performance. Nike Inc. has developed self-lacing

trainers that adapt to the wearer's foot shape and can be

controlled via smartphone[2].

Cyrcadia Health's iTBra detects early signs of breast

cancer by assessing breast wellness over a 24-hour

period[1][2].

Wearable Tech and Smart Fashion Smart fashion has evolved

from simple fitness trackers to sophisticated garments with

integrated technology. Brands like Levi's and Yves Saint

Laurent have collaborated with Google's Project Jacquard to

create collections of smart clothing and accessories[1].

Customisation and Personalisation IoT enables real-time

customisation of clothing. For instance, some smart garments

can change colours based on the wearer's mood or

environment[1].

Sensoria Fitness offers workout gear that tracks health

and performance metrics, reporting them to a

smartphone app[2].

The Internet of Things in fashion refers to the integration of smart devices, sensors, and connectivity into clothing and accessories.

This technology enables garments to collect, communicate, and exchange data without human intervention[1]. According to a

survey by the World Economic Forum, 92.1% of corporate leaders predict that 10% of people will wear clothes connected to the

internet by 2025[1].

IoT-enabled on-demand manufacturing reduces

overproduction and unsold inventory[2].
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Smart sensors monitor resource consumption and

identify inefficiencies in production[1].

Retail Experience Enhancement IoT is transforming the in-

store experience:

Smart mirrors in stores like Levi's allow customers to

virtually try on outfits[1].

RFID tags and sensors track products from production

to retail, improving inventory management[2].

Sustainability Initiatives IoT supports sustainability efforts in

fashion:

Supply Chain Optimisation IoT technologies are streamlining

the fashion supply chain:

Counterfeit Prevention IoT technologies like NFC chips and

QR codes are being used to authenticate products, combating

counterfeiting in the fashion industry[1].

Lululemon's app enables customers to check real-time

inventory across local stores by scanning product

barcodes[2].

Living Packets uses IoT-enabled packaging to monitor

product conditions during transit, reducing returns and

associated costs[2].

Understanding IoT in Fashion

Key Applications of IoT in Fashion

1.

2.

3.

4.

5.

6.

7.

8.

�

�
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�
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The Internet of Things is set to play a transformative role in the

fashion industry, from enhancing consumer experiences to optimising

supply chains and promoting sustainability. As technology continues

to advance, we can expect even more innovative applications of IoT

in fashion, potentially leading to a future where smart, connected

clothing becomes the norm rather than the exception.

However, the industry must address challenges related to privacy,

cost, and consumer adoption to fully realise the potential of IoT in

fashion. As we move forward, the successful integration of IoT

technologies will likely become a key differentiator for fashion brands

in an increasingly digital and competitive market.

Despite its potential, IoT adoption in fashion faces several

challenges:

Sources [1] Top 8 Applications of Internet of Things (IoT) in Fashion https://www.worldfashionexchange.com/blog/internet-of-

things-in-fashion/ [2] Is the Internet of Things (IoT) the new fashion disruptor? Just Style https://www.just-style.com/features/is-

the-internet-of-things-iot-the-new-fashion-and-retail-disruptor/
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Technological Integration: Seamlessly integrating technology

into clothing while maintaining comfort and style remains a

challenge.

Despite these challenges, the future of IoT in fashion looks

promising. According to GlobalData estimates, the global IoT in

retail market is projected to grow from $19.3 billion in 2020 to

$25.6 billion in 2025, with a compound annual growth rate (CAGR)

of 5.8%[2].

Privacy and Security Concerns: As smart clothing collects

personal data, ensuring data privacy and security is crucial[1].

Cost and Scalability: The implementation of IoT technologies,

especially in retail environments, can be costly[2].

Consumer Adoption: There's a need to educate consumers

about the benefits and use of IoT-enabled fashion products[1].

Conclusion

Challenges and Future Outlook

�

�

�
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Chapter 9:
Robotics and
Automation in Fashion
Manufacturing
The fashion manufacturing industry is undergoing a significant transformation
with the integration of robotics and automation technologies. This chapter
explores how these advancements are reshaping production lines, quality
control processes, and the nature of human-robot collaboration in the apparel
s ector .

The Impact of AI in Fashion, 2025 | Copyright 2025 | MARA®

www.designermara.it



Automation is rapidly transforming clothing manufacturing,

offering numerous benefits that cannot be ignored:

Flexibility: Automated machines can quickly switch

between different garment styles, sizes, and designs,

allowing for efficient production of small or large batch

runs or individualised items[5].

Higher Productivity: Automated production lines can

significantly increase output. For example, while a human

sewing line can produce an average of 669 t-shirts in 8

hours, a robotic sewing line can deliver 1,142 T-shirts in

the same time frame, increasing production by almost

71%[3].

Cost Reduction: In the United States, where SewBot was

invented, it costs $7.48 to make a denim shirt on a human

sewing line, but only $0.33 on a robotic production

line[3]. This dramatic cost reduction is driving the

adoption of automation in the industry.

Increased Efficiency: By leveraging advanced technologies

such as AI-powered robots and machinery, manufacturers

can automate repetitive tasks, reduce labour costs, and

improve production efficiency[1]. For instance, the LOWRY

SewBot, invented in 2012 by Atlanta-based company

"Software Automation," can perform multiple garment-

making tasks like cutting, sewing, labeling, and inspecting,

all controlled from a single touch panel[3].

Automated Fabric Inspection: Technologies for

automatic fabric inspection have been developed,

reducing the reliance on human inspectors and

increasing the speed and accuracy of quality control

processes[3].

Real-time Inspection: Advanced sewing and assembly

systems can be integrated with quality control

mechanisms that help in real-time inspection and

detection of defects during the sewing process,

leading to prompt rectification of garments[5].

Consistent Quality: Computer-controlled machines

maintain consistent stitch quality, pattern alignment,

and cutting, stitching, printing, and finishing accuracy,

resulting in improved product quality and reduced

defects[5].
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Data-Driven Quality Management: Automation helps

monitor machine performance and production metrics,

enabling manufacturers to identify opportunities for

process optimisation and make data-driven decisions

to improve production workflows and quality[5].

Robotics and automation are revolutionising quality

control and inspection processes in fashion manufacturing:

Automated Production Lines Quality Control and Inspection

1.

2.

3.

4.

1.

2.

3.

4.
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Cobots: Collaborative robots, or cobots, are being developed to work alongside human

operators. These robots can assist in tasks such as material handling, pinning, tacking, or

attaching components, increasing efficiency and productivity while working in tandem with

human workers[5].

Task Redistribution: By automating repetitive and physically demanding tasks, robots allow

human workers to focus on more complex, creative, and value-added aspects of garment

production[1].

Enhanced Safety: Automation eliminates or reduces the need for repetitive and physically

demanding tasks, improving workplace safety and reducing the risk of injuries associated with

manual labour[5].

The integration of robotics in fashion manufacturing is not about replacing human workers entirely

but rather creating a collaborative environment:

Despite these advancements, it's important to note that the clothing industry is still far from widely

adopting robots. A range of technical and economic realities are still working against these

technologies[2]. For instance, while robots have mastered tasks like handling individual bobbins and

clearing textile cuts from cutting tables, more complex operations like robotised sewing still need

significant development[2].

As we look to the future, the integration of robotics and automation in fashion manufacturing will

likely continue to evolve. While these technologies offer significant benefits in terms of efficiency,

quality, and cost reduction, successful implementation will require careful consideration of the

balance between automation and human skills. The industry must also address challenges related to

initial investment costs, training requirements, and the need for ongoing maintenance to ensure

effective implementation of these advanced manufacturing technologies.

Skill Development: As the industry adopts more advanced technologies, there is a growing need

for workers skilled in operating, maintaining, and programming these systems. This shift is

creating new job opportunities and driving the need for upskilling in the workforce[2].
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Human-Robot Collaboration

�

�

�

�

Sources [1] Future of Clothing Manufacturing - The ODD Factory https://theoddfactory.com/future-of-clothing-manufacturing-how-technology-and-

automation-are-transforming-the-industry [2] Robots versus garment workers - Just Style magazine | Issue 17 https://juststyle.nridigital.com/just-

style_magazine_sep23/robots_versus_garment_workers [3] Automation and Robotics are Blessings in Apparel Industry https://textilefocus.com/automation-

robotics-blessings-apparel-industry/ [4] Applications of robotics in the retail and apparel industry

https://thematictake.nridigital.com/thematic_take_sep23/case-studies-robotics-apparel-industry [5] Automation in Garment Making - Fibre2Fashion

https://www.fibre2fashion.com/industry-article/9744/automation-in-garment-making [6] Companies Develop Robots to Make Clothes - VOA Learning

English https://learningenglish.voanews.com/a/companies-develop-robots-to-make-clothes/6874905.html
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Chapter 10:
Digital Marketplaces
and Social Commerce

The fashion industry has witnessed a significant shift towards digital

marketplaces and social commerce, revolutionising how consumers

discover, interact with, and purchase fashion items. This chapter

explores the evolution of e-commerce platforms, the rise of influencer

marketing and social selling, and the emergence of virtual and digital

fashion.
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E-commerce platforms have undergone substantial

transformation in recent years:

Personalisation: AI-driven personalisation has become a

key feature, with platforms using machine learning

algorithms to offer tailored product recommendations

based on browsing history, purchase behaviour, and

personal preferences[1].

Mobile-First Approach: With mobile devices accounting

for 64% of e-commerce transactions in fashion, platforms

have optimised for mobile experiences, incorporating

features like one-click purchasing and mobile

payments[6].

Omnichannel Integration: E-commerce platforms are

increasingly integrating with physical retail experiences,

offering services like buy-online-pickup-in-store (BOPIS)

and real-time inventory checks across channels[6].

Augmented Reality (AR) Integration: Many platforms now

offer AR try-on features, allowing customers to virtually

"try on" clothing and accessories before purchasing.

According to a 2023 survey by Google and Ipsos, 42% of

online shoppers in the US feel excluded due to the lack of

representation in model images, while 59% experienced

disappointment when purchased items didn't meet their

expectations[6].
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Social Media Shopping: Platforms like Instagram, TikTok, and

Pinterest have introduced native shopping features, allowing

users to purchase products directly from posts and videos.

Social commerce sales are expected to nearly triple by 2025,

with 70% of Instagram users looking to the platform for their

next purchase[4].

Influencer marketing and social selling have become integral

to fashion e-commerce:

Rise of Micro-Influencers: Brands are increasingly partnering

with micro-influencers for more authentic and targeted

marketing campaigns. The HubSpot 2024 Social Media

Marketing Report found that 64% of marketers have worked

with micro-influencers, and 47% experienced the most success

with them[5].

User-Generated Content: Brands are leveraging user-generated

content for social proof, encouraging customers to share photos

and videos of themselves wearing the brand's products. Some

66% of consumers watch videos to learn about a product or

brand before they buy[4].

Live Shopping: Live streaming commerce, particularly popular

in China, is gaining traction globally, combining entertainment,

social interaction, and shopping[1].

Evolution of E-commerce Platforms

Influencer Marketing and Social
Selling

�

�

�

�
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The concept of virtual and digital fashion is rapidly gaining traction. Some brands are creating digital-only clothing lines,

designed to be worn in virtual environments or for social media content. Approximately 290,000 e-commerce stores now sell

virtual goods[7]. Non-fungible tokens (NFTs) are being used to authenticate ownership of digital fashion items, creating new

revenue streams for designers and brands[1]. The COVID-19 pandemic accelerated the adoption of virtual fashion shows, with

many brands continuing to incorporate digital elements into their presentations. For instance, at Paris Fashion Week in 2023, an

AR fashion show enabled audience members to scan models using a dedicated smartphone app to reveal hidden designs[6].

And finally, as virtual worlds and the metaverse gain popularity, fashion brands are exploring opportunities to create and sell

virtual clothing and accessories for digital avatars[1].
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Virtual and Digital Fashion
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Blockchain for Authenticity: Blockchain technology is

being explored for product authentication and supply

chain transparency[2].

The fashion e-commerce industry is poised for continued

growth. According to Statista, the industry is projected to

reach a valuation of $1 trillion by 2024, with a compound

annual growth rate (CAGR) of 14.2% between 2017 and

2025[4].

Flexible Payment Options: The adoption of diverse

payment methods, including cryptocurrencies and "buy

now, pay later" options, is expected to increase[6].

Sustainability Focus: Consumers are increasingly

prioritising sustainable and ethical fashion choices, with

brands adapting their offerings and marketing strategies

accordingly[1].

Focus on “The Silver Generation”: While younger

generations have historically been the primary focus of

fashion brands, a notable shift is underway toward older

consumers. In 2025, the “Silver Generation” (aged 50 and

above) is emerging as a key demographic, commanding a

growing share of global spending. This group seeks

quality and longevity in products, presenting an

AI and AR Integration: Advanced technologies like AI and

AR are expected to play a more significant role in

personalising the shopping experience and addressing fit

issues[7].

Key trends shaping the future of fashion e-commerce include:

opportunity for brands to cater to their preferences with

tailored designs, marketing, and services.[8]

In conclusion, digital marketplaces and social commerce are

reshaping how fashion is marketed and sold. As these

technologies continue to evolve, they will play a crucial role

in shaping a more personalised, interactive, and consumer-

centric fashion industry.
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Value Preferences: Economic pressures are driving

broader value-based shopping behaviours across

demographics. Consumers are prioritising affordability,

turning to resale, off-price options, and brands that can

clearly justify premium pricing. For fashion marketplaces,

this means curating offerings that balance cost-

consciousness with perceived value, enabling them to

attract a diverse range of shoppers.[8]

Future Outlook

1.

2.

3.

4.

5.

6.

Sources [1] Top Fashion Ecommerce Trends Shaping The Industry In 2024 https://www.gelato.com/uk/blog/fashion-ecommerce-trends [2] On-

demand Fashion Industry Tech Landscape Overview in 2024 https://3dlook.ai/content-hub/on-demand-fashion-industry-tech-landscape/ [3] Fashion

Influencer Marketing Market Report 2024, Share and Trends https://www.thebusinessresearchcompany.com/report/fashion-influencer-marketing-

global-market-report [4] The State of the Ecommerce Fashion Industry: Statistics, Trends ... https://www.shopify.com/uk/enterprise/blog/ecommerce-

fashion-industry [5] 35 Influencer Marketing Statistics Shaping 2024 https://influencermarketinghub.com/influencer-marketing-statistics/ [6] The

Top Fashion Ecommerce Trends for 2024 - ChannelEngine https://www.channelengine.com/en/blog/fashion-ecommerce-trends [7] Fashion

eCommerce in 2024: Useful Stats, Tips & Trends - 3DLOOK https://3dlook.ai/content-hub/fashion-ecommerce-in-2024/ [8] The State of Fashion

2025 report - McKinsey & Company https://www.mckinsey.com/industries/retail/our-insights/state-of-fashion
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Chapter 11:
Digital Product

Passports,
Sustainability and
Circular Economy

Technologies
The fashion industry is undergoing a profound transformation in response to its

environmental footprint. This chapter examines the latest technologies and innovations

driving sustainability and circular economy practices in fashion, focusing on recycling and

upcycling, sustainable materials and processes, carbon footprint reduction, and the

emerging role of digital product passports (DPPs) in supporting circularity.
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Sustainable materials and production processes are

revolutionising fashion manufacturing. Companies are

innovating with renewable resources. For instance, Natural

Fibre Welding produces MIRUM, a plant-based leather that is

free of PVC and synthetic binders[^5]. Pioneering brands are

using carbon-capture technologies to produce fabrics with

reduced carbon footprints. LanzaTech’s CleanCloud™ is a

polyester alternative made from captured emissions, which

reduces carbon emissions by 20% compared to traditional

polyester[^6]. Regenerative practices are becoming standard

among brands like Patagonia and Levi’s, who support farmers

in restoring soil health and conserving water, thus producing

more sustainable cotton[^7]. Companies such as Colorifix and

Air-Ink are developing eco-friendly dye solutions that

produce vibrant colours with less environmental impact[^8].
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The industry is adopting various technologies to cut down on

carbon emissions. Examples include:

Digital Garment Creation: Digital prototyping minimises the

need for physical samples, cutting down on waste and energy

use in the design phase. Digital-only fashion houses are

gaining traction, emphasising reduced environmental

impact[^10].

Energy-Efficient Manufacturing: Smart factories are leveraging

IoT and AI to optimise energy usage, as seen in initiatives like

the Future Supplier Initiative, which provides financing for

transitioning garment factories to renewable energy[^11].

Virtual Fashion Shows: Virtual fashion shows have gained

momentum, allowing global audiences without requiring

extensive travel, which significantly reduces carbon emissions

associated with traditional shows[^9].

Sustainable Materials and
Processes

Carbon Footprint Reduction
Technologies
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EU Circular Economy Action Plan: As part of its Green Deal, the European Commission is

pioneering DPPs for fashion, establishing them as a standard for circular product data

transparency. This legislation is expected to standardise information on textile origins,

sustainable practices, and recycling pathways, making it easier for brands, consumers, and

recyclers to participate in circular economies[^15].

Circularity and Consumer Awareness: DPPs will empower consumers with insights into

product longevity and recyclability, aiding in informed purchase decisions and responsible

disposal. This level of transparency is expected to foster greater consumer trust and

engagement in sustainable practices[^17].

Implementation and Compliance: Brands are encouraged to adopt DPPs to comply with

forthcoming EU regulations. Early adopters, such as Stella McCartney and H&M, are already

testing the framework, using it to track and manage garments’ post-sale life through

blockchain and other digital tools[^16].

With the growth of sustainable and circular practices, regulatory frameworks are being

developed to encourage accountability and transparency across the fashion industry. A

notable development is the introduction of Digital Product Passports (DPPs), mandated by

the European Union’s Circular Economy Action Plan. These digital passports aim to support

sustainable product life cycles by storing essential product information—such as origin,

composition, repairability, and recycling potential—in a digital format accessible via QR

codes[^14].

Page 30

Emerging Legislation on Digital Product Passports (DPPs)
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In summary, the fashion industry is at a crucial juncture in its sustainability journey. Technologies such as

digital product passports, alongside recycling, upcycling, and carbon-reduction innovations, represent

significant strides toward a circular economy. As these tools evolve, they offer the potential to transform

fashion into a more sustainable and transparent sector. However, widespread adoption, regulatory alignment,

and ongoing investment in technology will be essential for these innovations to achieve their full impact and

drive meaningful change across the industry.
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Chapter 12:
Data Analytics and
Business Intelligence
in Fashion
In the fast-evolving fashion industry, data analytics and business intelligence are

becoming indispensable tools for brands seeking to stay competitive. These

technologies provide insights into inventory management, consumer behaviour, and

decision-making processes, enabling companies to adapt quickly to market changes and

consumer preferences.
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Data analytics offers profound insights into consumer behaviour,

enabling brands to tailor their strategies accordingly:

Trend Prediction: Data analytics enables brands to identify

emerging trends by sifting through social media buzz, search

engine trends, and sales data. This foresight allows brands to

develop products that resonate with upcoming trends, staying

ahead of the competition[2][4].

Predictive analytics is transforming inventory management by using

data-driven insights to optimise stock levels and reduce costs:

Cost Reduction: Predictive analytics helps manage inventory

costs by anticipating future needs and optimising resource use.

Brands can avoid overproduction or stockouts, reducing waste

and storage expenses[10].

Customer Engagement: Understanding consumer behaviour

through data analytics allows brands to enhance the overall

customer experience by identifying pain points in the shopping

journey and addressing them effectively[3][9].

Personalisation: By analysing vast amounts of data from social

media interactions, online shopping behaviour, and in-store

purchases, brands can create personalised marketing campaigns

and product recommendations[3]. This level of personalisation

enhances customer satisfaction and loyalty[2][3].

Supply Chain Optimisation: By providing a granular view of the

entire supply chain, predictive analytics allows brands to identify

potential disruptions early and take corrective actions. This

capability enhances supply chain efficiency and resilience[10].

Demand Forecasting: Advanced analytics tools analyse historical

sales data, consumer behaviour, and market trends to predict

future demand with greater accuracy. This approach helps brands

align inventory with real-world demand, reducing the risk of

overproduction or stockouts[1][10].
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Consumer Behaviour Insights

Predictive Analytics for Inventory
Management
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Data-driven decision-making is at the core of modern

fashion business strategies. Data analytics provides

valuable insights into market trends, competitor analysis,

and demographic information, assisting in strategic

planning and market positioning[2]. With access to real-

time data, fashion brands can make informed decisions

quickly, responding to market changes with agility. This

capability is crucial in a fast-paced industry where trends

can change rapidly[9]. By analysing purchasing patterns

and price sensitivity, brands can determine optimal pricing

strategies for their products. Dynamic pricing models

adjust prices based on demand and inventory levels to

maximise revenue[3].

The role of data analytics in fashion is expected to grow as

technology continues to evolve:

AI Integration: The integration of AI with data analytics

will enhance predictive capabilities, allowing for more

accurate trend forecasting and personalised consumer

experiences[7]. AI-driven design tools may offer

consumers the ability to co-create their unique pieces,

merging creativity with technology.

Hyper-Personalisation: The future will see an even

greater level of personalisation in fashion offerings,

extending beyond marketing to include custom-fit

clothing produced on demand[5].

Sustainability Initiatives: Data analytics will play a

crucial role in promoting sustainability within the

fashion industry by providing insights into the entire

supply chain, helping brands minimise their

environmental impact[8].

In conclusion, data analytics and business intelligence are

revolutionising the fashion industry by providing

actionable insights that drive growth, innovation, and

sustainability. As these technologies continue to advance,

they will play an increasingly important role in shaping the

future of fashion, enabling brands to meet consumer

expectations more precisely and foster sustainable

practices.
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Future Outlook

Data-Driven Decision Making
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Chapter 13:
Challenges and Ethical
Considerations
As the fashion industry embraces technological advancements, it must

also confront a host of challenges and ethical issues. This chapter

examines three key areas: data privacy and security, job displacement

and reskilling, and the environmental impact of technology on the

fashion sector. It also highlights emerging operational and ethical

dilemmas projected to shape the industry in 2025.
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The digital transformation of the fashion sector has resulted

in the collection and processing of enormous quantities of

consumer data, prompting concerns about privacy and

transparency. Fashion brands increasingly gather personal

information to enhance customer experiences and optimise

operations. However, this practice raises ethical questions

about proper consent and responsible data usage. According

to a McKinsey & Company study, 71% of consumers believe

companies should be more transparent about how their data

is used [1].

Fashion brands must navigate a complex regulatory

environment to ensure data protection. Key legislation

includes the General Data Protection Regulation (GDPR) in

Europe and the California Consumer Privacy Act (CCPA) in the

United States. Under GDPR, fines can reach up to 4% of a

company’s global annual turnover for serious offences [3]. As

brands expand into global markets, maintaining compliance

with varying data protection laws remains critical.

Due to their extensive use of digital platforms, fashion

brands have become prime targets for cyberattacks. In 2023,

the European Fashion Alliance reported a 300% increase in

cyberattacks targeting fashion companies compared to

2020 [2]. These breaches not only compromise consumer

data but also pose significant financial and reputational risks.
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As the industry adopts new technologies, it must address

widening skill gaps. According to the World Economic

Forum’s Future of Jobs Report 2023, 44% of workers’ skills

will be disrupted within the next five years [5]. To remain

competitive, fashion brands must invest in reskilling and

upskilling programmes, equipping their workforces with the

competencies necessary to thrive in a highly automated

environment.

The rising adoption of AI, robotics, and automation is

transforming fashion-industry workflows and roles. The

International Labour Organisation estimates that by 2030,

automation could displace up to 30% of jobs in the textile,

clothing, and footwear sectors [4]. This displacement tends to

affect low-skilled workers most severely, particularly in

developing countries where manufacturing is concentrated.

While automation drives efficiency and cost savings, it also

generates ethical questions about social responsibility. The

Boston Consulting Group advises a “human-centric approach”

to automation, whereby technology augments, rather than

fully replaces, human capabilities [6]. Striking this balance

helps brands maintain operational efficiency while fostering a

socially responsible corporate culture.

Data Privacy and Security
Data Collection and Usage

Job Displacement and Reskilling

Cybersecurity Risks

Regulatory Compliance

Impact on Employment

Skill Gaps and Reskilling Needs

Ethical Considerations in Automation
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Inventory management has become increasingly complex, as

brands struggle with both excess stock and stock-outs.

According to McKinsey, billions of unsold items—valued at

between $70 billion and $140 billion in 2023—underscore the

urgent need for improved demand forecasting and agile supply

chains [10]. New AI-driven planning tools can help brands

optimise inventories, reduce waste, and align with

sustainability goals by minimising overproduction.

Global trade is becoming ever more contingent on shifting

geopolitical alliances. In response, many fashion companies

are diversifying their sourcing strategies, exploring

nearshoring and forming partnerships in regions such as South

Asia, Latin America, and Eastern Europe. While this can

increase supply-chain resilience, it also raises ethical concerns

regarding labour standards and potential increases in carbon

emissions from expanded transport routes.
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Although sustainability remains a long-term priority, short-

term economic pressures have caused some brands to

refocus on immediate profitability. Efforts to reduce

emissions and adopt circular models can be hampered by

rising costs, regulatory constraints, and consumer resistance

to higher-priced eco-friendly products. However, those

brands that incorporate sustainability as part of their core

operational strategy—and not merely as a compliance

measure—may gain a competitive edge in an increasingly

resource-constrained world.

Effective strategies to address these operational and ethical

challenges in 2025 will involve integrating technology with

responsible business practices. In particular, fashion brands

must foster transparency across their supply chains, use data

ethically, and invite consumers into their sustainability

journeys. By adopting a proactive, holistic approach, the

industry can balance commercial goals with ethical and

environmental responsibilities.

Emerging Operational and Ethical

Challenges (2025 Outlook)

Geopolitical Pressures

Inventory Management and Efficiency

In today’s fashion landscape, inventory

management hinges on accurately balancing

excess stock with consumer demand—

underscored by billions of dollars’ worth of

unsold goods—and leveraging AI-driven

forecasting tools to reduce waste and support

sustainable supply chains.

Navigating the Future

Sustainability Trade-Offs
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Smart clothing and other forms of wearable tech contribute

to the growing challenge of electronic waste. The United

Nations University projects that global e-waste levels will

reach 74 million tonnes by 2030 [8]. Fashion brands must

therefore develop sustainable end-of-life strategies, such as

recycling programmes or modular designs, to responsibly

manage tech-infused products.

Technologies such as cloud computing, blockchain and AI

consume considerable energy. The University of Cambridge

estimates that the Bitcoin network alone uses more

electricity annually than the entire country of Argentina [7].

As digital operations expand, fashion companies must

evaluate the carbon footprint of both their physical and

virtual activities.

Although innovations like 3D printing and digital sampling

can reduce material waste and shorten product

development cycles, they are not without drawbacks. A

study published in Environmental Science & Technology

found that 3D printing, for small production runs, can

sometimes result in a higher carbon footprint than

traditional manufacturing methods [9]. Thus, fashion

companies must holistically assess the environmental

impact of emerging technologies across their entire life

cycle.

Balancing innovation with responsibility is crucial for

sustainable growth and industry-wide success.

Policymakers, consumers, and brands all play integral roles

in shaping the trajectory of fashion technology. By

embracing proactive strategies, investing in skill

development, and embedding sustainability at the heart of

business processes, the industry can thrive in a rapidly

evolving landscape—both ethically and commercially.

The fashion industry’s technological evolution presents

numerous opportunities, from improved operational

efficiency to enhanced consumer experiences. Yet it also

poses significant challenges—ranging from data security to

ethical workforce management, and from navigating global

political instability to confronting environmental

consequences.
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Environmental Impact of
Technology
Although technology can help address the

fashion industry’s sustainability challenges, it

simultaneously poses new environmental risks—

from high energy consumption to mounting

electronic waste—necessitating a

comprehensive, responsible approach to

innovation.

Conclusion

E-waste from Wearable Technology

Energy Consumption of Digital Technologies

Balancing Innovation and Sustainability

Sources: [1] McKinsey & Company. (2023). The State of Fashion 2024: Technology Edition. [2] European Fashion Alliance. (2023). Cybersecurity

in Fashion: Annual Report 2023. [3] European Commission. (2023). 2023 Annual Report on GDPR Enforcement. [4] International Labour

Organization. (2022). The Future of Work in Textiles, Clothing, Leather and Footwear. [5] World Economic Forum. (2023). Future of Jobs Report

2023. [6] Boston Consulting Group. (2023). The Human-Centric Approach to Automation in Fashion. [7] University of Cambridge.
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Chapter 14:
Future Outlook and
Recommendations

As we look towards the future of fashion, it's clear that technology will

continue to play a pivotal role in shaping the industry. This chapter

synthesises insights from previous chapters and provides a forward-looking

perspective on emerging technologies, strategies for fashion businesses,

and the skills needed for the future of fashion.
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2.

3.

4.

5.

6.

7.

8.

9.

10.

Digital Product Passports. Brands are implementing digital passports for products, enhancing traceability and

authenticity. The European Union is introducing regulations requiring digital product passports to improve

transparency and sustainability in the fashion industry[9].

Blockchain and NFTs. Blockchain technology is revolutionising supply chain transparency and product

authentication. The implementation of digital product passports is increasing, enhancing traceability and

authenticity. The global immersive fashion market, which includes NFTs, is projected to reach $5.49 billion by

2028[2].

Virtual Showrooms and Digital Sampling. Technologies such as CLO3D and Browzwear are enabling brands to

create virtual samples and showrooms, reducing the need for physical prototypes. The adoption of 3D fashion

design software is expected to grow, enhancing efficiency and sustainability in the design process[10].

Fit-Tech Solutions. Advanced body scanning and virtual fitting technologies are improving the online shopping

experience and reducing returns. The adoption of virtual fitting rooms and smart textiles is enhancing

personalisation and customer satisfaction[6].

3D Printing and On-Demand Manufacturing. These technologies are transforming production processes, enabling

greater customisation and reducing waste. The global 3D printing market in fashion is projected to reach $4.4

billion by 2027, growing at a CAGR of 36.9%[5].

Generative AI for Design. Tools like Midjourney and DALL-E are being used to generate unique design concepts,

accelerating the creative process. Generative AI is expected to change the way fashion is designed, produced, and

marketed, with significant impacts anticipated in the coming years[8].

Metaverse and Digital Fashion. The metaverse presents new opportunities for digital fashion experiences. Brands

are exploring virtual environments to engage consumers, with the immersive fashion market expected to grow

significantly, reaching $5.49 billion by 2028[3].

Smart Fabrics and Wearable Tech. Innovative materials, such as bio-integrated fabrics and conductive fibres, are

creating adaptive, responsive apparel that enhances comfort and monitors health metrics. The smart textile market

is expected to reach $15.6 billion by 2030, driven by demand for connected, functional fashion[7].

Sustainable Technologies. Innovations in recycling, upcycling, and sustainable materials continue to evolve. The UK

fashion industry is focusing on sustainability, with reports highlighting the need for greater sustainability and

effective supply chain management[4].

Advanced AI and Machine Learning. The integration of AI into fashion is deepening, with sophisticated applications

in design, trend forecasting, and personalisation. Generative AI is transforming design processes, enabling quicker

creation of collections and enhancing trend analysis. The global AI in fashion market is expected to reach $4.4

billion by 2027, growing at a CAGR of 36.9%[1].
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Explore New Business Models. Consider innovative models such as rental fashion, resale platforms, or

subscription services. The secondhand market, for instance, is projected to double in the next five years,

reaching $77 billion. [7]

Prioritise Customer Experience. Enhancing customer experience through technology is key to success. A

report by PwC found that 86% of buyers are willing to pay more for a great customer experience. This

includes implementing AR/VR technologies for virtual try-ons and personalised shopping experiences. [4]

Focus on Sustainability. Sustainability should be at the core of business strategies. According to a report by

Boston Consulting Group, brands that prioritise sustainability are seeing a 5–10% increase in revenue

compared to their less sustainable counterparts. Implementing circular economy practices can lead to

significant cost savings and environmental benefits. [2]

Implement Blockchain for Transparency. Blockchain technology can enhance supply chain transparency and

product authentication. This is particularly important as regulations like ESG reporting and digital product

passports become mandatory. [6]

Invest in Data Analytics. Leveraging data for decision-making is crucial. Insights-driven businesses are

growing at an average of more than 30% annually. Advanced analytics can optimise inventory management,

enhance personalisation, and improve supply chain efficiency. [3]

Foster a Culture of Innovation. Encourage experimentation and continuous learning within the organisation.

Companies that cultivate a strong innovation culture can see a 30% boost in innovation performance. [10]

Invest in Fit-Tech Solutions. Advanced body scanning and virtual fitting technologies can significantly reduce

return rates and improve customer satisfaction. The fit-tech market is expected to grow at a CAGR of 20.3%

from 2021 to 2028. [8]

Adopt AI and Machine Learning. AI and ML can optimise various aspects of fashion businesses, from demand

forecasting to trend identification. By 2025, it's predicted that 50% of fashion brands will have AI capabilities

embedded in their core business processes. [5]

Embrace Digital Transformation. Fashion businesses should prioritise digital integration across their

operations. A study by Deloitte found that digitally mature companies are 23% more profitable than their less

digitally advanced peers. This includes adopting cloud-based software solutions, which offer real-time data

visibility across the value chain for agile decision-making. [1]

Embrace Omnichannel Strategies. Integrate online and offline experiences to provide seamless customer

journeys. Brands with strong omnichannel customer engagement see a 9.5% year-over-year increase in annual

revenue. [9]
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The fashion industry is undergoing rapid transformation, influenced by emerging technologies, shifting

consumer preferences, and growing sustainability concerns. As brands become more data-driven and digitally

oriented, the core skillsets required for success in fashion now extend far beyond traditional design and

merchandising. To meet these demands, both educational institutions and businesses must adapt their training

programmes, ensuring the workforce is equipped with the right skills to thrive in a dynamic, technology-driven

market.
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The Future of Fashion: Evolving Skills for a Changing Industry
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1. Integrate Technology into Curricula

Embed AI, 3D design, data analytics, and virtual
collaboration into mainstream courses.
Collaborate with tech companies to provide specialist
modules and certifications.

2. Offer Interdisciplinary Programmes

Fashion-focused educators and industry leaders must align

efforts to develop relevant, future-facing training. Below are

practical steps:

Merge fashion, business, sustainability, and technology in
hybrid modules.
Encourage students to tackle cross-functional projects
reflective of real industry challenges.

3. Provide Hands-On Experience

Develop internships, placements, and mentorships with
established brands for practical, real-world exposure.
Host hackathons or design sprints to mirror the industry’s
fast-paced, tech-driven environment.

4. Promote Continuous Learning

Encourage businesses to fund short courses and seminars,
keeping teams up to date on emerging trends and
platforms.
Motivate employees to seek professional certifications,
ensuring ongoing growth.
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The future of fashion demands professionals who can blend

creativity with technology, sustainability and business

strategy. From mastering AI-driven tools to embracing circular

economy principles, the next generation of designers,

merchandisers, and marketers must be ready to adapt and

innovate at speed. By focusing on digital literacy, data

analysis, sustainability, AI, cross-functional collaboration,

adaptability, soft skills, and digital marketing, educational

institutions and employers alike will forge a resilient, forward-

thinking workforce—one capable of thriving in an ever-

evolving global fashion landscape.

Sources [1] Future Skills in Apparel Industry – LinkedIn

https://www.linkedin.com/pulse/future-skills-apparel-industry-amhsscindia [2] What impact will increased automation have on employment within the

fashion industry in 2024? – blog.stateless.nyc https://blog.stateless.nyc/what-impact-will-increased-automation-have-on-employment-within-the-

fashion-industry-in-2024/ [3] Sustainable Fashion in 2024: A Broad Insight – EcoSkills https://ecoskills.academy/sustainable-fashion-in-2024-a-broad-

insight/ [4] The Fashion School-to-Café Job Pipeline: What Is the Job Market in 2024 Like? – fashionminorityreport.com

https://fashionminorityreport.com/articles/the-fashion-school-to-cafe-job-pipeline-what-is-the-job-market-in-2024-like/ [5] The Role of Technology in

Fashion: Transforming Sustainability – Softlinebrandpartners.com https://softlinebrandpartners.com/the-role-of-technology-in-fashion-transforming-

sustainability-in-the-industry/ [6] New FTAlliance report unveils the 8 key future jobs in fashion-tech – arts.ac.uk

https://www.arts.ac.uk/knowledge-exchange/stories/new-report-unveils

Addressing Evolving Skill
Requirements

In Summary

�

�

�

�

�

�

�

�

The Impact of AI in Fashion, 2025 | Copyright 2025 | MARA®

NEED A
HELP ? 

Contact  mara@designermara.it  to
understand how your brand  could cut
costs and stay ahead of the curve.
www.designermara.it

www.designermara.it

https://www.linkedin.com/pulse/future-skills-apparel-industry-amhsscindia
https://blog.stateless.nyc/what-impact-will-increased-automation-have-on-employment-within-the-fashion-industry-in-2024/
https://blog.stateless.nyc/what-impact-will-increased-automation-have-on-employment-within-the-fashion-industry-in-2024/
https://ecoskills.academy/sustainable-fashion-in-2024-a-broad-insight/
https://ecoskills.academy/sustainable-fashion-in-2024-a-broad-insight/
https://fashionminorityreport.com/articles/the-fashion-school-to-cafe-job-pipeline-what-is-the-job-market-in-2024-like/
https://softlinebrandpartners.com/the-role-of-technology-in-fashion-transforming-sustainability-in-the-industry/
https://softlinebrandpartners.com/the-role-of-technology-in-fashion-transforming-sustainability-in-the-industry/
https://www.arts.ac.uk/knowledge-exchange/stories/new-report-unveils


Page 50

Chapter 15:
Useful Tools
and
Software for
Fashion
Professional
s in 2024

As the fashion industry continues to evolve with
technology, it's crucial for professionals to stay
updated with the latest tools and software. This
chapter highlights some of the best solutions that
fashion professionals should consider in 2024,
covering various aspects of the industry from design
to supply chain management.
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Krea AI: Multiple AI-driven tools from creation,

adaptation to video[2].

Freepik: Multiple AI-driven tools from creation,

adaptation to video. Upscaler.[2].

NewArc AI: Transforms simple fashion sketches into

realistic images using AI technology[2].

DALL·E 3: Creates detailed and realistic images from

complex prompts, useful for concept visualisation[2].

Marvelous Designer: Popular for creating realistic 3D

clothing, especially useful for gaming and metaverse

applications[2].

C-Design Fashion: An all-in-one platform for creating

ready-to-wear collections[3].

Adobe Creative Cloud: A suite of creative applications

essential for professional fashion design[2].

Browzwear VStitcher: Excellent for technical designers

and patternmakers, known for precise fabric

simulations[1].

Midjourney: Known for generating high-quality, artistic

visuals that can inspire fashion designs[2].

CLO3D: Widely regarded as the industry standard for 3D

garment visualisation and design[1].

Tailornova: Offers digital sketch boards and 3D structures

for made-to-measure apparel designs[3].

Style3D Studio: A comprehensive solution for 2D pattern-

making and 3D garment visualisation[2].

Vue.ai: Provides virtual models and personalised

shopping experiences[2].

Kling AI: Provides tools for creative video content

generation, ideal for marketing mock-ups and

presentations[2].

Minimax: Provides tools for creative video content

generation, ideal for marketing mock-ups and

presentations[2].

CALA: A unified platform for design, logistics, and AI-

driven creative insights[2].

Nextatlas: Identifies emerging trends in fashioPnagaen5d1

lifestyle by analyzing data[2].

Heuritech: Analyses data to predict fashion trends and

support inventory management[2].

Runway ML: Provides tools for creative video content

generation, ideal for fashion shows and promotions[2].

Metail: Uses computer vision for accurate 3D models in

virtual fitting rooms[2].

Stylumia: Offers AI-driven insights for trend forecasting

and inventory management[2].

Synthesia: Creates AI-generated video content with

customisable avatars, useful for marketing and education

in fashion[2].

Zyler: Offers personalised clothing fitting through virtual

try-on technology[2].

Fashion Design Software

AI-Powered Design Tools

Design and 3D Visualisation

AI Video Generators

Supply Chain and Inventory

Management

Trend Analysis and Forecasting

Virtual Try-on and Digital Fitting

1.

2.

3.

4.

1.

2.

3.

4.

5.

1.

2.

3.

1.

2.

3.

1.

2.

1.

2.

3.

4.

1.

2.
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As the fashion industry continues to embrace

digital transformation, staying updated with

these tools can significantly enhance

productivity, creativity, and competitiveness in

the market. Regular exploration of new

software and continuous learning will be key

to success in the rapidly evolving fashion

technology landscape of 2024 and beyond.

When choosing software, it's important to

consider factors such as your specific needs,

budget, and the learning curve associated with

each tool. Many of these solutions offer free

trials or demo versions, allowing you to test

them before making a commitment.

For fashion professionals looking to stay ahead

of the curve, The Fashion Guild offers an

extensive online directory of resources,

including many of the tools mentioned above

and more. This directory is regularly updated

and can be found at

https://www.thefashionguild.com/resources[2].

It's an invaluable resource for discovering new

tools and staying informed about the latest

technological advancements in the fashion

industry.
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Concluding thoughts:
Fashion’s Next Chapter: Innovation, Responsibility and Collaboration

The fashion industry stands at a pivotal crossroads, where groundbreaking
technologies meet the urgent need for sustainability and inclusivity. From AI-driven
design to blockchain-backed transparency, the tools to redefine how we create,
produce and consume fashion are already within reach. Yet, the challenges—economic
uncertainty, ethical complexities and workforce reskilling—demand thoughtful action.
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As we step into 2025, success will depend on more than just

adopting cutting-edge solutions. It will require collaboration

across the value chain and a commitment to responsible practices

that balance creativity with environmental and social

accountability. Fashion has the opportunity to lead by example,

demonstrating how innovation can align with purpose.

Let this be the moment when fashion not only adapted to change

but became a force for good—transforming the industry into one
that is as sustainable and transparent as it is dynamic and

inspiring. Together, by embracing this vision, we can create a
future where fashion thrives responsibly and beautifully.
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