
Chapter 4: Technological Innovation in Fashion and Gen Z 

The fashion industry is currently undergoing a significant transformation, driven by 

technological advancements and the ever-evolving preferences of Generation Z. Being digital 

natives, Generation Z are now redefining how fashion is consumed, produced, and perceived. 

This chapter explores the complex relationships between the new technology, sustainability 

drives, and consumer behaviour in the context of the fashion revolution driven by Gen Z during 

the production, supply, and distribution process. This chapter will also examine how 

technological advancements are restructuring the materials and manufacturing processes, 

revolutionising e-commerce, improving sustainability efforts, and transforming fashion design.  

1.Technological Advancements in Fashion 

The fashion industry has always been a source of innovation, but the recent inclusion of new 

technologies has led to be big change in the creative design processes in many ways. These 

technological advancements have redefined what is possible in fashion design and have also 

introduced new levels of precision, sustainability, and collaboration within the industry. This 

section explores the various technological innovations that are transforming the fashion 

industry. 

1.1 Materials and Manufacturing Processes 

The advances in materials has also had a significant impact on the fashion landscape, 

particularly through the recent development of sustainable and high-performance fabrics. 

Brands such as Patagonia and Adidas have innovated and led the way in how to utilise recycled 

polyester and nylon in their products. Patagonia's use of recycled materials has now reached 

69%. By transitioning from virgin to recycled materials, Patagonia has also been able to 

significantly decrease their carbon footprint by 13,000 tons of CO2 (Thompson, 2019). This 

approach not only minimises waste but also decreases the carbon footprint associated with 

virgin material production. 

Bio-fabricated materials represent another important advancement. For instance, Bolt Threads 

has developed Microsilk, a sustainable fibre inspired by spider’s silk. Microsilk combines 

durability with eco-friendliness and is able to offer a viable alternative to conventional 

synthetic fibres. This new material demonstrates how biotechnology can provide solutions that 

are not just innovative but are also environmentally conscious, meeting consumer demands for 

sustainable fashion without reducing the quality of the products (Feldman, 2018). 

Smart textiles has also seen significant progress and development over the last few years. A 

great example of innovation in this space is Wearable X's Nadi X yoga pants, which have 

incorporated technology to provide the wearer with feedback on yoga poses through vibration. 

These yoga pants enhance the wearer’s practice by offering them with real-time guidance, 

integrating functionality directly into the fabric (Hartman, 2017). This combination of fashion 

and technology opens up a huge number of new possibilities for companies to create interactive 

and responsive clothing, making these kind of garments much more engaging for the wearer. 

 

1.2 Advanced Textile Production Techniques 



The introduction of new advanced textile production techniques has led to a big revolution in 

garment construction. They have pushed the boundaries of design and efficiency. In particular, 

the rise of 3D printing has led to many significant contributions to new fashion design. This 

technology allows designers to create intricate, modern pieces that would have otherwise been 

impossible or difficult to achieve using existing methods. 3D printing also offers unparalleled 

precision and customization opportunities, enabling the production of unique, bespoke 

garments. 

Designers including Iris van Herpen have been pioneers with the technology and have utilised 

3D printing in order to create incredibly intricate and futuristic designs which traditional 

methods would not have been able to achieve (P, 2023). This technology allows for the precise 

creation of complex patterns and structures, significantly reducing the amount of material 

wasted by using only the exact amount of material required, thus improving the green 

credentials of the designer or the fashion house. 

While 3D printing is still early on being explored and applied to textile and clothing design, 

laser cutting technology has already shown more practical and widespread applications. Brands 

including Alexander McQueen have employed laser cutting and achieved incredibly precise 

and complex patterns. This has led to an improvement in the aesthetic appeal of garments while 

also substantially reducing fabric waste. Laser cutting allows for many innovative design 

possibilities, giving the fashion designers a new amount of freedom to experiment with intricate 

details and previously unconventional shapes that would have been exceptionally challenging 

to produce manually using traditional technologies and methods. 

Digital knitting technology has also led to a refinement in garment production allowing for 

custom-fit clothing and minimising the need for additional cutting and sewing. This is also 

streamlining the manufacturing process and improving greatly the overall efficiency. 

Companies such as Ministry of Supply are using digital knitting machines to produce seamless 

garments, enhancing comfort and reducing production waste (Halzack, 2017).  

The recent adoption of these cutting-edge materials and techniques has enabled brands to meet 

the growing consumer demand for ever increasing commitments to sustainability and 

innovation. According to a 2020 McKinsey report, up to 67% of consumers consider the use 

of sustainable materials to now be an important factor when these buyers are considering what 

clothes to buy. This trend underscores the growing consumer awareness and new preferences 

for environmentally responsible fashion. This trend is driving brands to have to continually 

innovate which materials they use and invest in research into new production methods. 

 

1.3 Digital Design Tools 

Digital design tools have become essential in the modern fashion industry and they enable 

designers to visualize and manipulate designs with new levels of precision and efficiency. 

Software solutions such as Adobe Illustrator and Adobe Photoshop have long been staples, but 

new and more advanced tools like CLO 3D and Browzwear are now disruptive forces in the 

digital fashion design space. 

CLO 3D and Browzwear both allow designers to create incredibly accurate three dimensional 

renders of their garments thus enabling them to see how fabric will drape, fit, and move in a 



realistic virtual environment. This new technology not only speeds up the design process but 

also significantly reduces the need for expensive physical samples and also leads to a reduction 

in waste. This leads to a significant improvement in efficiency and allows designers and fashion 

houses to bring their designs to market much more quickly than before. According to a study 

by Interline (2018), digital sampling can reduce the cost and time of the design process by up 

to 50%.  

As an example, Adidas have begun to use CLO 3D in order to streamline their design process. 

It has allowed for their designers to make rapid adjustments and allows them to experiment 

with many different styles without requiring them to manufacture multiple physical prototypes. 

Each physical prototype may take a significant amount of time to manufacture and would 

otherwise significantly length the overall design process. This technology has therefore enabled 

Adidas to bring products to market faster and more efficiently, meeting consumer demands 

with greater agility (Cheng, 2021) which they hope can give them an edge over their 

competition. 

1.4 Collaborative and Open-Source Design 

The introduction of new digital platforms has led to the development of a new culture of 

collaboration and open-source design within the wider fashion industry. These innovative 

platforms help to facilitate the collaboration and the sharing of ideas and resources. This helps 

to enable designers from around all parts of the world to collaborate on projects and access a 

an increasingly wide range of inspiration and expertise. 

One very prominent example of this collaborative approach is the Open Source Fashion 

Cookbook, a project which aims to bring together fashion designers, technology experts, and 

researchers to explore the wider potential of open-source fashion (Farra, 2021). This new 

initiative encourages sharing of patterns, new techniques, and innovative materials, 

democratising the fashion design process while also making it greatly more accessible whereas 

previously there was a large barrier to entry. By promoting these open-source principles, the 

project is aiming to foster innovation and sustainability within the fashion industry. 

Another good example is the collaborative design platform, The Open Apparel Registry (OAR). 

The OAR is a global database of apparel facilities and aims to improve transparency and 

collaboration across the entire supply chain. By providing open access to facility information, 

the OAR is enabling brands, manufacturers, and NGOs to collaborate and work together more 

effectively, enhancing accountability and promoting sustainable practices, which is 

increasingly demanded by the modern consumer. 

 

1.5 Virtual and Augmented Reality 

Virtual reality (VR) and augmented reality (AR) are both relatively new technologies and are 

both transforming the way fashion designers are able to conceptualize and present their 

collections. These technologies provide incredibly immersive experiences that can enhance 

both the design process and consumer engagement. 

VR allows designers to create and explore virtual fashion shows and design environments, and 

also offer new and innovative ways to showcase their work and new creations. As an example, 



The Fabricant, a digital fashion house, creates entirely virtual clothing that can be worn in 

digital spaces. Their work highlights the great potential of VR to revolutionize fashion design, 

making it possible to create, share, and experience fashion in entirely new ways.  

AR, on the other hand, is increasingly used in virtual fitting rooms, allowing consumers to see 

how clothes will look and fit without needing to physically trying them on or visit a store in 

person. This technology not only enhances the shopping experience but also provides valuable 

information back to designers regarding how their garments fit various body types. Brands 

including Gucci and Zara have incorporated AR into their mobile apps, enabling customers to 

virtually try on clothing and accessories thus bridging the gap between the online and the in-

store shopping experiences (Nguyen, 2021).  

1.6 Wearable Technology 

Wearable technology has been transformational to the fashion industry and has led to the 

merging of functionality with style while also offering consumers more than just aesthetic 

appeal. These technological innovations have also expanded the utility of garments and items 

of clothes, integrating health monitoring, personalisation, and interactive experiences into 

everyday fashion items. 

Smartwatches are perhaps the most notable example of this type of integration. The Apple 

Watch, for instance, has evolved from a basic fitness tracker to a sophisticated health 

monitoring device. It has been developed since its introduction to now include advanced 

features such as heart rate monitoring, fitness tracking, and also has seamless integration with 

other Apple devices (Khan, 2023). This type of versatility has made it a staple accessory for 

the tech-savvy consumer and effortlessly blends technological functionality with fashionable 

design. 

In recent years, Fitbit has also expanded its offerings in this space to now include advanced 

health metrics such as heart rate variability and stress management tools. These devices cater 

to many health-conscious individuals, providing very detailed insights into their physical well-

being. In a similar manner, the Tag Heuer Connected smartwatch combines a luxurious design 

with the functionality of Wear OS by Google. This appeals to consumers seeking not just 

elegance but also something that has advanced technology as well (Pulvirent, 2015). 

Health-monitoring garments now represent another frontier in the wearable technology sector. 

Hexoskin, for example, offers a range of smart shirts which are able to track health metrics 

such as heart rate, breathing rate, and the wearer’s activity levels. These advanced garments 

provide valuable data for athletes and health enthusiasts, helping them easily monitor their 

performance and health. OMsignal has also developed biometric smartwear, including high 

tech sports bras and shirts that monitor heart rate, breathing, and movement, offering real-time 

insights and feedback (Arthur, 2016).  

The incorporation of wearable technology into everyday fashion items reflects a new and 

growing trend where consumers are seeking out products which are able to enhance their 

lifestyle through technology. According to a report by PwC (2014), 57% of American 

consumers expect to rely increasingly on wearable devices to support their daily activities with 

friends and families, highlighting the widespread acceptance and demand for these products. 

This trend illustrates how wearable technology are becoming an essential part of modern 

fashion, offering practical benefits that go beyond traditional aesthetics. 



Consumers today are increasingly aware of the environmental and social impacts of their 

purchases. This awareness is increasing the demand for sustainable and innovative fashion. 

The adoption of these new and advanced materials and techniques has drastically influenced 

consumer behaviour and has led to an increase in brand loyalty and satisfaction (Hwang et al., 

2021). Brands have lent in and embraced these technological advancements are now better 

positioned to meet the expectations of the modern consumer, a group who prioritise 

sustainability and functionality in their purchasing decisions. 

Additionally, the integration of wearable technology into fashion has changed how consumers 

interact with their clothing. Smart garments and accessories offer personalised experiences, 

enhancing convenience and engagement. The ability to monitor health metrics, receive real-

time feedback, and customise products to individual preferences has created a more dynamic 

and interactive relationship between consumers and fashion. 

 

2. Integration of Blockchain in Fashion Supply Chain 

The integration of technology into sustainability efforts within the fashion industry has brought 

about many advancements aimed to reduce the environmental impact while also promoting 

ethical practices. This section will explore how blockchain technology is being utilised for 

supply chain transparency and also highlights other types of technological innovations that are 

also driving sustainability in the sector. 

2.1 Blockchain for Supply Chain Transparency 

Blockchain is a decentralized digital ledger that records transactions across a network of 

computers. Each transaction, or "block," is linked to the previous one, thus creating a "chain" 

of records that is tamper-proof and transparent. This novel technology ensures that once data 

is entered into the blockchain, it cannot be altered or deleted, providing a reliable and 

permanent record of any transactions. In the context of the fashion industry, the use of 

blockchain helps to track the entire lifecycle of a product, from raw materials to finished goods. 

This transparency helps to verify the authenticity of products, ensures ethical sourcing, and 

provides consumers with detailed information about the origins and journey of their purchases. 

(Gurtu & Johny, 2019).  

One notable example of blockchain application in fashion is by the luxury brand, LVMH. The 

company has developed the Aura Blockchain Consortium which has the mission to provide 

proof of authenticity and traceability of luxury goods (Apicelli, 2023). By recording every step 

of the product lifecycle on a blockchain, from raw materials to the final sale, LVMH can offer 

consumers verified information about the origin and authenticity of their purchases. 

Counterfeiting is also a significant issue facing the fashion industry and can cost brands billions 

of dollars each year while also damaging their reputation. Blockchain technology can help 

combat counterfeiting by providing a secure and tamper-proof record of a product’s 

authenticity. Everledger is a digital transparency company which uses blockchain to enhance 

supply chain transparency and combat counterfeiting. Initially focused on diamonds, 

Everledger has expanded its blockchain solutions to include other high-value goods, including 

fashion items. By providing a digital ledger which records the history of a product, Everledger 

is able to ensure that products are authentic and sourced ethically (Scibetta, 2020). 



The use of blockchain technology in fashion supply chains not only enhances transparency but 

also helps to build consumer trust. By providing verifiable data on the origin and journey of 

products, brands can demonstrate a commitment to ethical practices and sustainability, which 

is increasingly important to today’s conscious consumers. 

2.2 Challenges and Future Directions 

While blockchain technology offers significant benefits and advantages supporting supply 

chain transparency within the fashion industry, there are also many challenges that need to be 

overcome in order for widespread adoption. These include a high cost of implementing a 

blockchain solution, the need for tight industry-wide collaboration, and the difficulty of 

integrating blockchain with any existing systems (Lohmer & Lasch, 2020). 

However, the potential benefits and upsides of blockchain for increasing transparency, 

preventing successful counterfeiting, and promoting sustainability make it a promising 

technology for the future of the fashion industry. As the technology continues to evolve and 

become increasingly accessible, it is likely that a growing number of fashion brands will adopt 

blockchain to enhance their supply chain transparency and help them to further build trust with 

consumers. 

3. The Role of E-commerce in Fashion 

 
The fashion industry has experienced a major transformation over the past few decades, largely 

driven by the growth of e-commerce. This shift from conventional brick-and-mortar retail 

stores to digital online platforms has led to a reshaping in how consumers shop, how brands 

engage with customers, and how the industry operates. This section will explore the 

multifaceted role of e-commerce in fashion, highlighting key examples, arguments, and 

statistics to demonstrate its profound impact. 

 

3.1 Personalization and Customer Engagement 

 

E-commerce has been a revolution impacting consumer’s shopping behaviour by providing an 

unparalleled convenience and new forms of accessibility. Online platforms now allow 

consumers to shop from anywhere in the world at any time of day. They remove completely 

the constraints of geographical location and of store hours. This convenience is particularly 

appealing to the typical, modern consumer who is more likely to value efficiency and flexibility 

than older generations. According to a report by Statista, global e-commerce sales in fashion 

are now projected to reach as much as $1.18 trillion in 2029, reflecting the significant growing 

preference for online shopping (Statista, 2024). 

 

E-commerce platforms have also allowed for brands to offer personalized shopping 

experiences, which are becoming important in an ever more crowded market. Through data 

analytics and detailed customer insights, online retailers have been able to effectively tailor 

their offerings to the individual’s preferences and behaviours. This level of personalization not 

only is able to improve customer satisfaction but also fosters loyalty and makes consumers 

more likely to repeat purchases. 

 

One of the most notable examples is the success of ASOS, a British online fashion and cosmetic 

retailer. ASOS has been able to capitalize on the demand for convenient shopping by offering 

a large range of products, including clothing, accessories, and beauty items, all being available 



at the simple click of a button. The platform’s user-friendly interface, comprehensive size 

guides, and detailed product descriptions all help customers to make informed purchasing 

decisions, further improving the online shopping experience (McCormick et al., 2014). 

Another example is Nordstrom, a leading American fashion retailer, who uses personalized 

marketing strategies to engage its online customers. By analysing the browsing history, past 

purchases, and customer’s preferences, Nordstrom sends personalized emails and 

recommendations, creating a much more engaging shopping experience. According to a report 

by McKinsey & Company (2021), personalised experiences can increase revenue by up to 40%, 

emphasizing the importance of this approach in e-commerce.  

 

Gen Z's shopping preferences are shaped by their values of authenticity, individuality, and 

social consciousness. They are more likely to support brands who align with their own values 

and those who offer unique, customisable products. E-commerce platforms are able to cater to 

these preferences by offering personalized shopping experiences and engaging with consumers 

through social media platforms. A survey by IBM and the National Retail Federation (2017) 

identified that 45% of American Gen Z respondents selected brands which are eco-friendly and 

socially responsible, indicating the importance of sustainability in their purchasing decisions . 

 

Gen Z consumers are also highly influenced by social media and online product reviews. Social 

media platforms including Instagram, TikTok, and YouTube all play a significant role in their 

fashion choices, with influencers and peer reviews guiding their purchasing decisions. Brands 

that are able to effectively leverage these platforms can build strong connections with the Gen 

Z consumer base and this in turn helps to further drive online sales. 

 

 

3.2 Expanding Market Reach 

 

E-commerce has enabled fashion brands to develop their market reach far beyond the normal 

traditional boundaries. Online platforms are allowing brands to reach a global audience, 

opening up new markets and customer segments that in previous years and decades would have 

otherwise been inaccessible. This expansion is particularly beneficial for small and emerging 

brands which will typically not have the resources to establish a physical presence in multiple 

locations (Jones et al., 2015). 

 

Zalando, a German e-commerce company, demonstrates how online retail can lead to 

international growth. Originally launched as a local online shoe store, Zalando has grown into 

one of Europe’s largest fashion platforms, now serving customers in over 15 countries. The 

company’s success is attributed to its localised approach, offering tailored marketing strategies, 

payment options, and customer service for different regions (Weston, 2024). 

 

3.3 Innovations in e-commerce Technology 

 

E-commerce has driven significant technological innovations in the fashion industry, 

enhancing the online shopping experience and operational efficiency. As an example, Mobile 

technology, has become a central force in online retail. According to figures published by 

Statista (2021), mobile commerce sales were projected to account for 72.9% of total e-

commerce sales as of 2021worldwide. Brands like H&M have spent significant resources in 

order to optimise their websites and apps for mobile users, ensuring a seamless shopping 

experience across these devices. 

 



Moreover, technological advancements in both logistics and delivery services have enhanced 

the efficiency of e-commerce operations. Companies like Amazon and Alibaba have been able 

to revolutionise their supply chain management through the use of automation, advanced 

robotics, and sophisticated tracking systems. Together, these new innovations ensure faster 

delivery times and a much improved customer satisfaction, making online shopping more 

appealing. 

 

3.4 Addressing Challenges 

 

Despite having numerous advantages, e-commerce in fashion also faces several difficult 

challenges. High return rates of purchased goods, driven by the inability for customers to try 

on items before purchase, pose a significant issue for online retailers. According to a report by 

Narvar (2018), 41% of American online shoppers purchase multiple sizes of the same item 

with the intention of returning those that do not fit . This practice, known as “bracketing,” 

increases a company’s operational costs and has a negative environmental impact. 

 

To address this challenge further, some e-commerce platforms have introduced advanced 

virtual fitting tools and detailed sizing guides to assist customers to be able to make better-

informed decisions. Additionally, improving the accuracy of product descriptions and 

providing customer reviews can both help to reduce the likelihood of returns. 

 

Another challenge is the intense and ever-growing competition in the e-commerce space. With 

numerous platforms all seeking and competing intensely for consumer attention, differentiation 

becomes crucial. Brands must invest and continually innovate in order to enhance their value 

proposition to stand out in an ever more crowded sector. This can also include exclusive 

product lines, superior customer service, and by developing unique shopping experiences. 

 

3.5 The Future of E-commerce in Fashion 

 

The future of e-commerce in fashion looks promising, driven by continuous technological 

advancements and evolving consumer preferences. As digitalization becomes more integrated 

into everyday life, online shopping will almost certainly continue to grow, offering increasing 

convenience, personalization, and sustainability. 

 

One emerging trend within the industry is the rise of social commerce, where social media 

platforms have begun to integrate shopping functionalities. Platforms including Instagram and 

TikTok are increasingly offering features that allow users to buy products directly through their 

apps. According to a report by eMarketer (2021), social commerce sales in the US have been 

expected to reach $36 billion as of 2021.This trend blurs the lines between social media and e-

commerce, creating many new opportunities for brands to engage directly with consumers. 

 

 

In conclusion, e-commerce has been able to fundamentally transform the fashion industry, 

offering numerous benefits such as convenience, personalization, and expand market reach. 

While challenges such as high return rates and intense competition persist, the continuous 

evolution of technology and consumer behaviour will further drive innovation in online retail. 

As the industry progresses, e-commerce will play an increasingly vital role in shaping the future 

of fashion, making it more accessible, sustainable, and engaging for consumers across the globe. 

 



3.6 SHEIN: Use of Technology to Attract Gen Z 

SHEIN is a global fast-fashion e-commerce platform and has rapidly gained popularity among 

Gen Z through its innovative use of technology. This section will explore how SHEIN 

leverages various technological tools and strategies to capture the attention of Gen Z, supported 

by relevant theories and statistics. 

SHEIN's Data-Driven Approach 

SHEIN uses cutting-edge data analytics extensively to understand and predict the fashion 

preferences of Gen Z. The company employs sophisticated algorithms to analyze very large 

amounts of data gathered by looking at social media trends, customer reviews, and purchasing 

patterns. This data-driven approach allows SHEIN to identify emerging trends rapidly and 

gives them an ability to bring new products to market at an unprecedented speed. 

According to the Diffusion of Innovations theory by Everett Rogers, early adopters and 

innovators play a crucial role in spreading new ideas (Rogers, 1962). By leveraging real-time 

data analytics, SHEIN can identify the early adopters among Gen Z and then cater to their 

preferences, ensuring that the latest trends reach the market quickly before the trend disappears, 

capitalising on it at the right time. This approach not only keeps the brand relevant but also 

positions it as a trendsetter. 

Personalization and Engagement 

Personalization is a key strategy that SHEIN uses to attract Gen Z consumers. The company 

uses new machine learning algorithms to provide personalized product recommendations based 

on the individual’s browsing and their purchasing history. This aligns with the AIDA 

(Attention, Interest, Desire, Action) model, which suggests that personalized content captures 

consumer attention, generates interest, creates desire, and drives action (Strong, 1925). 

SHEIN's popular mobile app features a user-friendly interface that enhances the shopping 

experience. The app offers personalised homepages, wish lists, and tailored notifications, 

making each user's experience unique. According to a survey by Accenture (2018), 91% of 

consumers are more likely to shop with brands that provide relevant offers and 

recommendations. This level of personalization resonates strongly with Gen Z, who are more 

likely to appreciate brands that understand and cater to their individual preferences than brands 

that take a more generic or sweeping approach to consumer marketing. 

Social Media and Influencer Marketing 

The members of Gen Z spend a significant amount of their day looking at social media 

platforms, and SHEIN is effective at utilising these channels to engage directly with this 

audience. The brand collaborates with influencers on many social media platforms including 

Instagram, TikTok, and YouTube to promote its products. These influencers, who often have 

a large following among Gen Z, create authentic content showcasing SHEIN's latest trends. By 

partnering with influencers who resonate with Gen Z, SHEIN leverages social proof to drive 

brand awareness and credibility. A study by Morning Consult (2019) found that 72% of Gen Z 

follow influencers on social media, and 52% trust influencers' opinions on products. This 

demonstrates the effectiveness of influencer marketing in reaching and influencing Gen Z 

consumers. 



Interactive and Gamified Shopping Experience 

SHEIN enhances the shopping experience with interactive and novel gamified elements. The 

SHEIN app includes features such as daily check-ins, flash sales, and a points-based reward 

systems that encourage frequent engagement by consumers. Gamification, the application of 

game-design elements in non-game contexts, taps into Gen Z's love for interactive and 

immersive experiences. 

The uses and gratifications theory posits that individuals actively seek out media that meet their 

specific needs and desires (Katz, Blumler, & Gurevitch, 1973). By integrating gamification, 

SHEIN is able to satisfy Gen Z's desire for entertainment and engagement, making the shopping 

experience more enjoyable and rewarding. This strategy not only increases app engagement 

but also promotes brand loyalty. 

Sustainability and Ethical Considerations 

While fast fashion is often criticized for its negative environmental impact, SHEIN has made 

efforts to address sustainability, an important issue for Gen Z. The company has introduced 

eco-friendly collections and uses sustainable packaging to appeal to the modern 

environmentally conscious consumers. According to a survey by First Insight (Insight, 2019), 

73% of Gen Z are willing to pay more for sustainable products. 

SHEIN communicates its sustainability initiatives through its website and social media, 

aligning with Gen Z's values of transparency and social responsibility. The Elaboration 

Likelihood Model (ELM) suggests that individuals are more likely to be persuaded by 

messages that align with their existing attitudes and beliefs (Petty & Cacioppo, 1986). By 

highlighting its commitment to sustainability, SHEIN effectively engages Gen Z consumers 

who prioritize ethical considerations as part of their purchasing decisions. 

Rapid Product Turnaround 

SHEIN's ability to rapidly turn around new products provides the company with a significant 

competitive advantage. The brand uses agile supply chain management and modern technology 

to design, produce, and distribute new fashion items within a matter of weeks compared to 

months or years in the case of other companies who may work to yearly seasonal cycles. This 

quick turnaround appeals to Gen Z's desire for fresh and up-to-date styles, keeping them 

engaged and encouraging frequent visits to their site and their mobile apps. 

The concept of Just-in-Time (JIT) production, originally developed by Toyota, emphasizes 

efficiency and responsiveness in manufacturing (Ohno, 1988). SHEIN's application of JIT 

principles allows it to reduce inventory costs and significantly reduce waste, while also 

responding swiftly to the ever-changing consumer demands. This agility is crucial in such a 

fast-paced industry, where trends can change rapidly and emerge on a near-daily basis. 

 

4. Sustainable Fashion Innovations 

Sustainability is an increasingly critical consideration in the fashion industry and is driven by 

consumer demand for environmentally friendly and ethically produced products. 



Technological innovations, particularly things like blockchain technology, have emerged as 

pivotal tools able to enhance the sustainability within the fashion sector. This section explores 

various sustainable fashion innovations, including blockchain, eco-friendly dyes, textile 

recycling, and bio-based materials. Additionally, it presents case studies of brands that have 

successfully integrated these technologies to improve their sustainability efforts, demonstrating 

the practical applications and impacts that these innovations are having today. 

4.1 Improving sustainability across the production, supply, and distribution processes 

A wide range of technological innovations are leading a drive to increase sustainability in 

fashion by reducing the environmental impact of the current production processes. One such 

innovation is the introduction of eco-friendly dyes, which are able to significantly reduce water 

and chemical usage in textile dyeing. Colorifix, a biotech company, has developed a 

revolutionary dyeing process that uses engineered microorganisms to produce and fix dyes onto 

fabrics (Insight, n.d.). This method reduces the environmental footprint of dyeing by 

eliminating the need for harmful chemicals and also significantly reducing water consumption. 

In addition to eco-friendly dyes, innovations in textile recycling are also making substantial 

contributions to sustainability. The Austria based company Lenzing has significantly impact 

on the industry’s eco-friendly practices. The sustainable innovation of TENCEL™ fibers, 

which are produced from responsible sourced wood using environmentally friendly processes. 

Apart from TENCEL™ fibers, modal is another important innovation that are both 

biodegradable and compostable, offering a renewable alternative to conventional textiles. A 

standout feature of Lenzing’s production is its closed-loop process, particularly for TENCEL™ 

Lyocell.  The company claims that more than 99% of the solvent used is recovered and reused, 

significantly reducing emissions and resource consumption. Furthermore, their REFIBRA™ 

technology combines wood pulp with recycled cotton scraps to create new fibers, promoting a 

circular economy and addressing the growing concern of textile waste. Another innovation, 

Eco Soft technology, allows for the creation of fabrics with a significantly smaller ecological 

footprint, producing textiles that require fewer resources while maintaining high levels of 

comfort and softness. Such bio-based materials offer a very promising avenue for reducing the 

fashion industry’s reliance on animal products and synthetic materials derived from fossil fuels 

(Rosen, 2022). 

Blockchain technology can support sustainability efforts by providing a transparent and 

traceable record of the entire supply chain. For example, the company Circular Fashion uses 

blockchain to track the lifecycle of garments and encourage circular fashion models. By 

recording information about the materials used, production processes, and recycling methods, 

Circular Fashion helps brands ensure that their products are sustainable and can be easily 

recycled or repurposed at the end of their lifecycle (Cernansky, 2022). 

Moreover, blockchain can help decrease waste and improve resource management by 

providing real-time data on inventory levels and the prodction processes. This transparency 

allows brands to optimize their supply chains, reduce overproduction, and minimize waste, 

contributing to more sustainable and efficient operations at all levels. 



E-commerce is enabling the rise of second-hand and rental fashion models, which contributes 

to reducing waste and extending the lifespan of garments. Platforms like ThredUp and Rent 

the Runway have all gained popularity by offering consumers access to high-quality second-

hand items and rental services. According to ThredUp’s 2020 Fashion Resale Market and 

Trend Report, the second-hand market was expecteded to reach $64 billion by 2024 (with 69% 

online second market growth between 2019-2021), highlighting the growing consumer interest 

in online sustainable fashion. 

These technological advancements in sustainable fashion are not only reducing environmental 

impact but also paving the way for a more circular economy. By developing processes and 

materials which are capable of minimising waste and resource consumption, the fashion 

industry is moving towards a more sustainable and responsible future. 

4.2 Levi Strauss & Co.: Integrating Sustainability through Technology 

Levi Strauss & Co. is notable for its efforts to integrate technology in sustainability. The 

company’s Water<Less™ technique, which cuts water usage in the denim finishing process, 

has saved billions of liters of water since its implementation. This innovative method involves 

reducing the number of washing cycles and combining multiple wet cycle processes into a 

single wet process, thereby saving significant amounts of water. Levi’s commitment to 

sustainable innovation extends to its Wellthread™ collection, which uses cottonized hemp—a 

more sustainable alternative to conventional cotton that requires fewer resources to grow. 

In addition to its Water<Less™ and Wellthread™ initiatives, Levi Strauss & Co. has 

implemented numerous other sustainability-focused technologies and practices. The company 

is dedicated to reducing its carbon footprint through energy-efficient manufacturing processes 

and the use of renewable energy sources. Levi's has set ambitious targets to cut greenhouse gas 

emissions across its entire value chain, aiming for a 40% reduction by 2025. 

Levi Strauss & Co. also prioritizes the use of sustainable materials beyond cottonized hemp. 

The brand has introduced recycled denim and polyester made from post-consumer waste, 

further cutting its reliance on virgin materials. This approach not only reduces the 

environmental impact of production but also encourages a circular economy by reusing 

materials that would otherwise be ending up in landfills. 

Moreover, Levi’s has embraced digital tools and data analytics to optimize its supply chain for 

sustainability. By leveraging advanced analytics, the company is now able to forecast demand 

more accurately, reducing overproduction and waste. This data-driven approach ensures that 

resources are used efficiently, aligning with the brand’s sustainability goals. 

Levi Strauss & Co. is also a strong advocate for ethical labor practices. The company has 

implemented strict guidelines for its suppliers to ensure fair wages, safe working conditions, 

and respect for workers' rights. Levi's commitment to ethical practices extends to its 

participation in initiatives such as the Better Cotton Initiative (BCI), which aims to improve 

global cotton farming practices by reducing environmental impact and improving the 

livelihoods of farmers. 

Another important aspect of Levi’s sustainability efforts is its partnership with other industry 

leaders and organizations. The company actively participates in the Sustainable Apparel 

Coalition (SAC) and uses the Higg Index, a suite of tools that supports brands to measure and 



score a company's sustainability performance. This collaboration fosters transparency and 

supports continuous improvement across the fashion industry. 

Levi’s also engages consumers in its sustainability journey through initiatives like the “Buy 

Better, Wear Longer” campaign. This campaign educates consumers about the environmental 

impact of their clothing choices and encourages them to purchase durable products that they 

can wear for longer periods. By promoting conscious consumerism, Levi’s aims to reduce the 

overall demand for fast fashion and its associated environmental impacts. 

Furthermore, the brand has established take-back programs that encourage customers to return 

their old denim garments. These returned items are then repurposed or recycled, reducing waste 

and extending the lifecycle of the products. Levi’s promise to sustainability is reflected in its 

efforts to close the loop on textile waste and promote a more circular fashion system. 

Technological innovations have profoundly impacted fashion design, driving creativity, 

collaboration, and sustainability. The use of digital design tools, collaborative platforms, and 

sustainable technologies has transformed the creative process, enabling designers to push the 

boundaries of their craft while promoting more responsible practices. As technology continues 

to evolve, its integration into fashion design is likely to deepen, further shaping the industry 

and paving the way for a more sustainable and innovative future. 

5. Future Trends and Predictions 

As technology continues to evolve, the fashion industry will likely see further transformations 

driven by Gen Z's preferences and behaviours. Several emerging trends and innovations are 

poised to shape the future of fashion, aligning with Gen Z's values and technological adeptness. 

One such trend is the increasing use of artificial intelligence (AI) for personalised fashion 

recommendations. AI algorithms can analyse consumer behaviour and preferences to suggest 

products tailored to individual tastes. This technology appeals to Gen Z’s desire for unique and 

personalised fashion options, reinforcing the importance of individuality in their purchasing 

decisions(McKinsey & BoF, 2020). 

Furthermore, the concept of digital fashion is gaining traction, particularly in the context of 

virtual worlds and the metaverse. Brands like Balenciaga are pioneering digital fashion by 

creating virtual clothing for avatars in online games such as Fortnite(Romagnoli, 2022). This 

trend not only caters to Gen Z’s interest in gaming but also offers a sustainable alternative to 

physical fashion, as digital garments do not require physical resources to produce. The rise of 

digital fashion represents a significant shift in how fashion is consumed and experienced, 

reflecting the changing dynamics of a digital-first generation. 

Gen Z's technological savviness and distinct fashion preferences have significantly influenced 

the fashion industry. Their engagement with digital fashion platforms, reliance on social media 

and influencers, and demand for sustainability and personalisation are driving innovation and 

shaping future trends. As technology continues to evolve, it will further improve the ways in 

which fashion is conceptualised, marketed, and consumed, ensuring that the industry remains 

dynamic and responsive to the needs of this influential generation. 
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