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ABSTRACT 

Digital clothing a novel concept, is clothing that exists only 

in the digital form. Resulting in little environmental 

implications of fashion such as waste and pollution. Its 

inception has emerged from the sustainability issues in the 

fashion industry but also changing consumer habits. 

However as a novel concept little is known about the 

experience of digital clothing and even less is known about 

how designers address the needs of consumers in this space. 

As it is designers who curate these experiences for users it 

is important to explore What designers envision digital 

clothing to be in the future and how they think the 

consumer should interact with digital clothing. Therefore, 

this study explores the overall design approach for digital 

clothing, with a focus on how technology facilitates the 

process. Through an autoethnography the experience was 

understood from a consumer perspective and findings from 

the autoethnography were used to inform the design of a 

survey and interview with both digital and non-digital 

designers. Through the survey and interview data collected, 

analysis uncovered various elements to the design of digital 

clothing, and these were explored in relation to existing 

literature and physical experience of fashion. Results 

provide a foundational understanding of what the design of 

digital clothing entails and implications of the design 

approach. 
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1. INTRODUCTION 

Historically fashion has had huge social significance, as it 

allows us to portray messages about ourselves to society. 

Whilst clothing has its functional purposes to shelter and 

protect us from the weather and external factors, it is also a 

form of expression. Whether it be indications about status, 

social groups, political alignments, mood or projecting 

subliminal messages. Our fashion choices and style are 

more carefully crafted than we might think. One great 

example is when politicians remove their blazers, unbutton 

their shirt, and roll up their sleeves, all in an effort to 

project their honesty and relatability to blue collar workers. 

However, the role fashion and clothing plays in our 

everyday lives is ever changing as it is the most change-

intense category of consumer products [17]. 

Several different trends have led to rapid growth in online 

shopping and consumption of fashion. [44] The fashion 

industry itself is facing a massive sustainability crisis, due 

to overproduction and overconsumption, and is considered 

one of the largest polluters in the world. [49] This has led to 

growing consumer concern with the impact they’re having 
on the environment. One potential cause of this crisis is the 

rise of social media that has fostered a ‘fast fashion’ 
culture, where consumption is centred around online trends 

and seasonal collections [3, 12]. People buy an item to wear 

only once for a picture, leaving them unlikely to wear the 

item again or to simply return the item. A survey 

commissioned by Barclaycard revealed nearly one in 10 

UK shoppers (9%) admit to buying an item to wear once for 

a picture on social media [2]. 

Digital fashion is a new trend currently emerging in the 

market that aims to pave the way for the future of fashion, 

where garments and accessories can be worn online and 

only exist in the digital form. It is arguably both the need 

for greater sustainability in the fashion industry and the 

‘fast fashion’ culture that has led to the emergence of digital 

fashion. 

As these garments exist only digitally, production emits 

97% less CO2 than production of a physical garment. E-

commerce sites such as Dress-X and Republique allow 

customers to purchase high end pieces for a fraction of the 

price and without contributing to waste. Customers send a 

picture of themselves and purchase the item of clothing 

they want and then they will receive a picture with their 

new outfit in a digital form. [11, 42] Dress-X uses the 

slogan ‘Don't shop less, shop digital fashion’, encouraging 
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consumers to change the way they shop to tackle the issue 

of overproduction. [11] Figure 1 shows an example of a 

user wearing a digital top purchased from DressX. 

The use of technology in the fashion industry is an area that 

has been gaining traction over the past decades. Various 

solutions exist using different technological techniques. 

One example is ZEEKIT, a virtual try on application that 

uses computer vision and deep learning allowing users to 

try on clothes whilst considering size and fit, growing in 

popularity and collaborating with companies such as ASOS. 

[52]. Its use is not yet well cemented but becoming more 

and more common. On the other hand, purchasing digital 

clothing is a newer concept but has been popularised by 

famous brands and collaborations such as Buffalo London 

and Adidas X Karlie Kloss with digital fashion house 

Fabricant. [14] 

This novel way of consuming fashion poses various 

obscurities as it challenges conventional ways of fashion 

consumption. The experience of digital fashion is currently 

limited to visuals, and so consumers miss out on other 

sensorial aspects, particularly the tactile experience of 

physically wearing and touching a garment. The study aims 

to understand the practices and experiences of how fashion 

designers are designing in this new virtual space and in 

what ways the experience can be enriched.  

 

Figure 1: User wearing digital top purchased from DressX 

 

2. LITERATURE REVIEW 

It is important to understand what fashion means beyond 

functional purposes and the role of digital fashion. Though 

research on digital clothing is limited there are a few 

researched areas that explore digital representations of 

fashion and textiles. This chapter presents an overview of 

existing forms of digital clothing and factors that may affect 

the experience that are important to consider for the design 

of digital clothing. 

2.1 Designing for the Digital World  

Though clothing is used for environmental protection, many 

studies suggest that clothing is also used to communicate 

interests, socioeconomic status, and other abstract ideas 

related to identity. [9, 10, 25] Fashion has an undoubtedly 

link to identity. Early studies claim people would rather be 

physiologically unattractive dressed in fine clothing rather 

than be physiologically attractive and dressed in rags. [24] 

William James describes clothing as an extension of the self 

and psychological happiness could be derived from the 

experience. [24] Positive feelings are evoked such as 

happiness and satisfaction, sensual and psychological 

comfort from the daily act of getting dressed up. [19] 

Another study suggests that fashion practices have an 

impact on body, selfhood, and mood consequently 

contributing to an individual’s well-being. [31] Underlining 

the view that fashion is also an experience highly correlated 

with emotion and identity. 

Postmodern thoughts have extended these views that 

clothing is used to communicate social status or group 

identity. Furthermore, non-traditional mixing and 

experimentation of clothing and styles to create a new style 

has become more common in today's society. [20, 34] As 

style, media, society, technology, and adoption of global 

perspective have become more prevalent in our clothing 

decisions, revealing that clothing consumption is much 

more complex to interpret in today's society. [34, 35] This 

supports the view that digital clothing could be a plausible 

novel way to experience fashion that encompasses these 

factors. 

With growing presence online and greater digital 

consumption, the world dazed report claims 44% of the Gen 

Z audience surveyed believe that we will spend more time 

online than offline in the future. The metaverse is becoming 

a rising discussion with our physical lives becoming more 

seamless with our digital ones, particularly with the use of 

online avatars and in-game skins and non-fungible tokens 

(NFTs). Online metaverse and social networking site IMVU 

grew by 44% during the pandemic and attracts 7 million+ 

users a month, allowing users to build and dress their own 

3D avatar and interact with others in a virtual environment. 

Furthermore 68% of respondents to the survey expressed an 

interest in the metaverse (including cryptocurrency, digital 

clothing, NFTs, VR, AR, social networks). [23] The rise of 

virtual reality has already seen a massive increase with 

sales of VR Goggles rising by 350% during the COVID 

pandemic lockdown. [13] 

Gucci is also one luxury brand that is betting on the future 

of fashion and the virtual world becoming more seamless. 

Having recently designed digital clothing for a tennis video 

game, and in March 2021 released virtual trainers using 

augmented reality that users could purchase for between $9 

and $12. [16] These sneakers were available to purchase 

through the Gucci application but also on Aglet. An 

application that blends gaming and virtual fashion by 
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encouraging “sneakerheads” to purchase virtual sneakers, 
by collecting points or by purchasing with their own 

money. Wearing higher profile brands earns the user more 

points but the sneakers also wear out the more they are 

worn virtually, just like physical sneakers. “It makes sense 
that virtual objects would have real monetary value,” says 
Ryan Mullins, creator of Aglet. “It’s no different from the 
way we buy clothes in the real world as a form of self-

expression or status.”. [43] 

One proposed form of digital clothing is the Extensible 

Dress that uses advanced technology, which includes a 

bodysuit with interwoven circuitry in the fabric that 

generates a digital image. The extensible dress allows users 

to manipulate the appearance of the dress to reflect their 

interests, values, and identity. The body is described as a 

“canvas” to host a variety of visual options for designers 
and users to explore. [38] Purchasing of skins in gaming, 

also provides more possibilities for self-expression and 

social belonging. [39] 

One of the closest examples of digital clothing in research 

was conducted by the Eindhoven University of Technology 

highlighting the phenomenon of digital expression through 

the manipulating clothing and digital fabric, through 

wearable technology. They investigated the experience of 

wearing dynamic fabric by using a green screen dress and 

an AR application that could manipulate the fabric design 

of the dress, a form of digital clothing in itself. They 

describe digital expression as a key driver of the 

experience. “The individual or collective expression of 

identity, culture, thoughts, moods or emotions through the 

use of digital media and computation, has been building a 

kind of visual and auditory language through its own set of 

aesthetic references since the dawn of digital machines”. 

[30] 

As discovered, there is limited literature that explores 

digital clothing in the same domain as our proposed study. 

Most research covers physical clothing that has been 

augmented using technology, or digital clothing through the 

form of in-game skins and avatar usage. Literature is also 

heavily concerned with the consumers experience rather 

than considering the designer’s perspective. Presenting a 
gap in the literature to begin exploring how designers 

approach the design of digital clothing and for what 

purpose. 

 

2.2 Multi-sensory Experience of Fashion and Material 

Wrobel defines the subjective hand of textiles to be an act 

of holding or smoothing a textile with the palm of the hand. 

[8] Allowing users to experience different physical 

properties such as thickness, which can evoke different 

judgements based on the individual's personal experiences. 

The tactile experience is an inherent aspect in both the 

evaluating and physical wearing of clothing. Particularly 

clothing, as it has salient material properties, consumers 

have a higher need to touch these products opposed to 

products with geometric salient properties such as a watch. 

[40] Highlighting that some consumers feel the need to 

touch a product or imagine touching it to feel confident in 

their purchase decisions. In the digital environment users 

are both unable to evaluate material and product quality, 

and unable to feel the garment on their body which could 

provide pleasant sensations essential to the wearing 

experience. [32, 40] 

One study on the digital replication of garments from a 

museum exhibition found that whilst realistic reproduction 

of material details was possible, it was difficult to replicate 

certain pleating techniques and the simulated fabric was 

perceived as stiffer than the actual material. [26] Further to 

this One study that presents a new digital tool for 

representing textiles(iShoogle), highlighted that interactive 

video do not properly represent the ‘textile hand’, that being 

the weight, drape, and how they feel to touch. This study 

showed that interactions between our senses, particularly 

proprioception are integral to our perceptions of material. 

[1] In another study participants also found that 3D 

simulation of clothing on a virtual model provided an 

accurate idea about the fit of a garment, but was limited in 

viewing areas, fabric texture, movement, size 

representation, and had a computer animated look. [27] 

These highlight the importance touch and having 

interactions with a garment to understand textiles. However 

these studies explore the representation of garments and 

materials when users are perceiving without the intention of 

wearing those digital items. The multi-sensory experience 

of textiles has not been described when wearing these 

digital textiles or garments. 

Petita, Velascob and Spence highlight the extent to which 

senses can be integrated into the digital world through 

sensory marketing. By considering incorporating semantic 

congruence and cross-modal occurrences. Semantic 

congruence relates to pairs of sensory stimuli that share a 

common meaning such as a meow sound and a picture of a 

cat. [41] One example of the implementation of semantic 

congruency was proven by Adrian North where they found 

that 83% of shoppers purchased French wine when they 

played accordion music, whilst 65% of shoppers purchased 

German music when Bierkeller music was played. [37] 

Whereas cross-modal occurrences refer to the association of 

different sensory stimuli, for example associating 

lower/higher pitched sounds with smaller/larger objects. 

[47] Cross-model occurrences could potentially be used to 

stimulate mental imagery in an online environment where 

there are missing features. 

This leads on to the phenomenon of synesthesia, the precise 

definition of which is debated but can be described as when 

the attribute of one object stimulates the experience of 

another attribute. [50] For example, a visually represented 

letter may trigger a taste. Grossenbacher & Lovelace 

describe the term “inducer”, being the stimulus that triggers 
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the subsequent experience of which is defined by the term 

“concurrent”, so the whole experience can be described by 
an inducer-concurrent pairing, such as visual-taste. [18] 

Synesthesia is considered important in psychological 

research as it can be used to inform “normal” models of 
perception. Research conducted on synesthetes suggests 

that higher pitch sounds were “seen” as higher and brighter 

(e.g.[15, 50]). These pairings have been proven to not be 

completely random and instead indicate a commonality to 

pair certain attributes together such as the pitch-brightness 

pairing. These phenomenons can help us understand how 

manipulation of various senses can affect human 

perception. 

With regards to clothing and perception of material the 

manipulation of sound has already been proven to have an 

effect on perceptions. One study shows that high music 

softness(low-tempo) can enhance consumer perceptions of 

the softness and quality of a material. [22] In store retailers 

have historically integrated sound and smell in their stores 

to develop their brand and manipulate consumer decisions. 

Though manipulation of the olfactory channel has been 

shown to affect our perception and judgement. Studies 

describe that olfactory information has a more direct 

connection to memory than other senses [29, 46], and 

ambient scent can improve product evaluations as it can 

result in semantic connections to our memory. [4] Though 

we understand that manipulation of the senses can affect 

our perceptions there is no evidence of the effect this will 

have when integrated into digital clothing. Research has 

also predominantly focussed on the shopping experience in 

stores, and not about how designers would leverage sensual 

experiences in their designs. 

It is believed that the use of sensory enabling technologies 

(SETs) can help provide a more immersive, engaging, 

informative and enjoyable experience. SETs include 

already widely available technologies such as touchscreen 

and headphones, and technologies such as virtual reality. 

The use of SETs can help both marketers and designers to 

enhance the customer experience. Research has also shown 

that integrating the senses increases the likelihood of 

stimulating a response in the brain. [48] Another example 

of this is a study conducted by Choi and Taylor (2014) that 

showed that showing 3D images over 2D images stimulates 

mental imagery and results in a positive effect. [7] 

Additionally, Cano et al show that providing users with 

visual rotation and tactile simulation features on a touch 

screen (SET) improves user engagement opposed to a static 

image. [6] 

 

3. RESEARCH QUESTION 

Through the overview conducted it is clear that there are 

various important considerations in the digital fashion 

space. But with digital clothing being a novel concept there 

is little literature that directly addresses how technology is 

utilised by digital designers to address the needs of 

consumers. Therefore an initial exploration into the 

designer’s approach is needed to provide a foundational 

understanding for the future. In order to do this we 

investigate: 

During the design process of digital clothing what are the 

most important factors that designers consider? 

How do digital clothing designers currently use technology 

in their process? 

What designers envision digital clothing to be in the future 

and how they think the consumer should interact with 

digital clothing? 

An autoethnography was first conducted to understand the 

current experience of wearing digital clothing from a 

consumer perspective, also informing the design of 

subsequent studies. A survey and interview were then 

conducted with both digital and non-digital designers to 

explore the research questions mentioned. Based on 

findings, we aim to suggest recommendations for 

technology that would enrich the design for digital clothing. 

That would ultimately improve the experience for both 

designers and consumers.  

 

4. STUDY 1: WHAT DOES THE EXPERIENCE OF 

DIGITAL CLOTHING FEEL LIKE FROM A CONSUMER 
PERSPECTIVE 

An exploration into existing virtual websites (DressX, the 

Fabricant), has been carried out consisting of an 

autoethnography. The autoethnography was carried out due 

to digital clothing being a new concept, as the researcher it 

was first important for me to understand what digital 

clothing was and what the experience entailed. It was also 

important to understand the experience from a consumer 

perspective so I could carry this understanding into the 

interviews to make sense of information. Data from the 

autoethnography will form the basis of developing 

questions/tasks for the subsequent diary task and interviews 

that will involve recruitment of participants.  

One key benefit of ethnographies is the level of richness of 

the data that is obtained and ease of access. It also means 

that the researcher understands the data and context to a 

greater degree as it is their own lived experience, 

Hitchcock, and Hughes describe this as becoming an insider 

to the research. [21] However, this relies on the willingness 

of the researcher to disclose their own personal thoughts 

and feelings. An example of this was as the researcher I 

knew that I am not usually a user of digital clothing and so 

my opinions may be more biased. This allowed me to focus 

my autoethnography on the most important aspects of the 

data that was relevant to the research questions, by using 

prompt questions as a guide. 
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4.1 Method 

The first phase of the autoethnography began with an 

exploration phase which involved freely exploring the 

website to gauge first impressions and have a more natural 

experience as if I was a customer exploring under natural 

circumstances. This allowed me to discover naturally 

occurring perceptions and become familiar with the 

interface. The diary entries were typed as the activity took 

place.  

Following the exploration phase the entries became more 

targeted and structured. Involving browsing, selecting 

outfits, waiting for digital clothing, and wearing the digital 

clothing. For these entries McCarthy and Wrights 

technology as an experience framework was used to help 

develop prompt questions. In particular, considering the 

anticipating and appropriating threads of the sense-making 

process helped to draw out my understanding of the 

experience. [33] A think aloud was conducted during these 

sessions where the prompt questions were used to direct the 

process. I then familiarised myself with transcripts and re-

read them and identified high level criteria that emerged. It 

was decided at this stage to keep criteria general so that 

they could be further explored in the subsequent stage and 

converted into questions that could be directed at designers 

opposed to the consumer perspective. 

4.2 Findings 

Several initial criteria emerged from thematic analysis of 

ethnographic data which were congruent with findings from 

the literature. But it also allowed to further establish what 

these criteria meant in the context of digital clothing 

specifically. This could then be used to further explore in 

the subsequent study by developing targeted questions. 

Figure 2 shows one of the items purchased from DressX 

and figure 3 the final image received, during the 

autoethnography. 

 

Figure 2: T-shirt purchased from DressX 

 

Figure 3: Wearing T-shirt purchased in autoethnography 

 

4.2.1 Garment Representation 

Varying representations exist on DressX, still images, 3D, 

video and even customer pictures. These different forms of 

representations can affect perceptions of a particular item 

and our likeness to purchase. Considering users cannot 

physically touch or try on a garment, these restricted online 

representations shape user perceptions. This was found 

throughout the autoethnography, one example shows how a 

variety of media content that shows movement and angles 

changed opinion from a “weird” looking dress to one that 
was considered “nice”. This phenomenon is congruent with 

the findings of Choi and Taylor (2014) as previously 

discussed. 

The still image looks a bit weird because it’s a dress that 
would probably move a lot so to see a still image doesn’t 
quite fit, like it wouldn't be nice but when I hover, I see a gif 

of someone wearing the dress by the beach and it's blowing 

in the wind and it's SO NICE. They have quite a few 

pictures and each from different angles and backgrounds 

and showing the dress in a different way which I found to 

be very helpful. 

4.2.2 Multi-Sensual Perceptions 

As the fashion experience is usually a physical one, senses 

such as touch, and sound are inherent to both shopping and 

wearing garments. As these senses are missing online it is 

important to explore the effect this absence may have on the 

experience and in what way both the consumer and design 

try to fill this gap. It was evident from the data that there 

were attempts to deduce how the garment would feel, how 

it would move and how it would sound. But as reflected in 

the extract below this example led to confusion as it can be 

hard to deduce from an image alone.  
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I came across another brand with shiny clothing, except 

they look more iridescent and reflective, the jacket has light 

reflecting on it. I wonder how it would feel if it would be a 

comfortable jacket or not. The material in the image almost 

looks thick but I can’t imagine a shiny material being thick. 
I would presume it would be really thin and noisy when you 

move. 

4.2.3 Relating to Real Life Experience 

When experiencing new technologies, it is common to 

appropriate the experience by comparing it to prior 

experience. This is described by the appropriating phase of 

the sense-making process. [33] These appropriations affect 

our initial perceptions and value judgements. Particularly as 

shopping online is a common practise, consumers and 

designers are likely to appropriate based on their previous 

experience online shopping. It was found during the 

autoethnography that comparisons to physical items or 

experiences were drawn upon. One key example shows that 

the decision to buy the t-shirt was concluded from relating 

it to existing t-shirts that were perceived to be similar. 

Figure 4 displays the one of the physical t-shirts that was 

used to appropriate. 

Two other graphic t-shirts I own look a similar cut and 

they’re not too light but they're not too heavy either so I'm 
assuming that it would be of a similar material if it was real 

and then it would probably sit on my body in a similar way 

if I was to choose this T-shirt.  

 

 

Figure 4: Physical T-shirt used to compare in 

autoethnography 

 

Furthermore the experience of actually receiving the item 

and the emotions felt was also used as a point of 

comparison to make sense of the experience. 

Unlike normally waiting for an online order and not being 

home when it arrives, because it arrived straight to my 

phone I could show and send to friends instantly. Which 

saves me a lot of time and effort. But there’s no excitement 
of ripping open my parcel and trying it on for the first time. 

4.2.4 Identity 

Both style and social identity can have an influence on the 

experience of digital clothing. Particularly as fashion can be 

seen as an outlet of self-expression and allows people to 

present themselves in a way that may represent who they 

are and how they feel or how they categorise and see 

themselves. Considerations should also be taken on what 

platforms the photos will be used, whether they are for 

sharing on social media or for another purpose. When 

photos are used for social media, considerations are taken 

regarding the way in which the person intends to present 

themselves online to their followers. This can affect the 

way they choose to interact with the digital clothing, their 

choice of garments and choice of pictures. 

I’m not sure if I would post this picture on Instagram as I 
don’t really like the way the glasses look on me, normally I 
wouldn’t wear glasses so high up 

my second thought was yeah this looks like really cool 

graphics, and I love graphic t-shirts. It's very much my 

style, and it’s quite a unique t shirt that I’ve never seen 
anyone else wear. 

I think looking at the other customer pictures has inspired 

me a little bit to pick an existing picture that I have that is 

quite ‘instagrammable’. 

 

5. STUDY 2: DESIGN APPROACH FOR DIGITAL 
CLOTHING  

5.1 Methods 

5.1.1 Survey 

The overall aim of the survey was to understand the design 

process from the perspective of designers and to establish 

their thoughts on how technology could be used to enhance 

and empower the process and experience of digital fashion. 

Considering digital clothing is a niche area and still a 

relatively novel concept, recruiting those in the industry 

presented its challenges. Therefore, limited digital designers 

were successfully recruited for interviews. Respondents to 

the survey were from those who understood the fashion and 

design industry but were not necessarily all highly 

experienced digital designers. So, the survey was valuable 

in providing quick and valuable data that could be used to 

both supplement and compare with interview data. It also 

allowed data collection at a relatively lower cost to that of 

the interviews. 
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5.2 Analysis  

First quantitative data was analysed to identify any patterns 

in the data. The data was extracted and graphed in order to 

represent results and draw conclusions. Although, it was 

difficult to test the significance of any patterns found, 

particularly as the sample size was small and interpreting 

results was difficult as it is unclear why respondents rated a 

particular factor low or high. Thus, a simple rating alone 

does not provide meaningful data but provides a brief 

overview of how designers think. 

As the written data collected from the survey supplemented 

that of the interview data, both sets of data were combined 

and thematically analysed. Written responses were 

extracted from the survey and interviews were transcribed 

from video recordings. First the survey data was coded in 

iterations using NVivo until the codes were refined and 

grouped. Once the survey coding was completed, the 

interview data was then added and coded to existing codes 

where the data fit. As the interview data was much richer 

and covered more areas, naturally new codes emerged 

which were added. Once the interviews had been coded, 

codes and groupings were continuously refined, and data 

was reviewed to ensure it supported each code or grouping. 

During this process some codes and data were removed, 

and reorganised, and the main themes and subthemes 

identified. 

 

5.3 Findings  

5.3.1 Quantitative Survey Results 

From the 20 respondents 70% use digital tools during their 

design process. Of those who use digital tools roughly 64% 

indicated that the use of digital tools was either very or 

extremely vital to their design process, whilst 

approximately 21% rated digital tools as not at all or 

slightly important (figure 9). This indicates a degree of 

importance on the use of digital tools, which has been 

explored in further questions.  

 

 

Figure 9: Graph depicting the importance ratings of digital 

tools  

 

When participants were asked to rate the importance of 

different factors during the design process, where the 

traditional design process refers to the design for physical 

clothing. Touch, movement, material, and identity all were 

rated with generally high importance, as depicted in figure 

10. High ratings in this analysis are defined by ratings of 

‘extremely important’ and ‘very important’, and low 
importance is defined by the ratings of ‘not at all important’ 
and ‘slightly important’. 70% rated touch highly important, 
60% rated movement highly important, 80% rated material 

highly important, 85% rated identity highly important, and 

80% rated fit highly important. Sound and smell were not 

considered as important with 60% of respondents low 

importance for both factors. 

 

 

Figure 10: Graph depicting survey rating results 

 

Following this, respondents were asked to consider 

designing digital clothing and how they would rate the 

importance of the same factors. Generally, most factors 

slightly decreased in importance, however movement, fit 

(95%), and identity (90%) maintained high ratings (figure 

11). One interpretation could be that these are the most 

important factors to consider during the design process 

according to this sample of designers. And the messages 

they aim to deliver in physical clothing are relatively 

similar to how they would design for digital. 
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Figure 11: Graph depicting second rating survey results 

 

5.3.2 Qualitative Findings 

Five overarching themes were identified from the data each 

with sub themes that have been represented in figure x. As 

themes began developing during analysis it became clear 

that some of the themes were highly interrelated; this has 

been depicted in the graph (figure 12). In particular, 

emotional, multi-sensory and artistic experiences presented 

interrelation.  

 

Figure 12: Themes from thematic analysis 

5.3.3 Design Principles 

Throughout the design process it was highlighted that there 

are a number of important factors that are considered, 

perceived dynamics, handling material, brand identity. 

Depicted in figure 13 and described below. These apply to 

both physical and digital clothing, in some similar and 

different ways.  

 

Figure 13: Design Principles theme and subthemes 

 

Perceived Dynamics 

The ergonomics of both the body and the garment are 

considered in the design process. This is to ensure the flow 

of the garment and the fit is maintained. The use of digital 

tools and avatars help to achieve this. This is particularly 

important to the digital experience as designs need to be 

correctly fitted to a user’s silhouette in order to reflect and 
simulate how a physical garment would appear and fit.  

“I just used the basic avatar…They act as a hanger but you 

still see the shape within the garment so you still can play 

with how they will make the garment look.” (PX, Interview) 

The ergonomics also directly relate to how a garment will 

move and flow. With different body shapes, shape of the 

garment, and movement of the wearer. All of these 

element’s interacting create unique dynamics and the use of 
technology is integral to successfully simulate this. 

“Created models in Photoshop, who did different poses to 

show movement and different shapes of the garment” (P9, 

Survey) 

Then there are also external factors to consider such as 

weather or simulating gravity that will also affect the 

dynamics of the garment. 

“I would also use the wind effect to see if there was a 

different stitching, I needed to try to make it flow and drape 

better in all circumstances.” (P13, Survey) 

Handling Material  

Material plays a huge factor in both how the final garment 

flows, looks, and feels. In the digital realm there is a great 
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importance on material properties as this is currently all 

users see alongside the shape of the garment.  

“This rules the overall image of the design, material is very 

crucial as it determines the overall image” (P12, Survey) 

Thus representing these materials and building textures 

digitally is highly important for digital design. Figure x 

shows the design process for a digital designer (PX) where 

material research is congruent with this sub theme (figure 

14). 

 

Figure 14: Graphical representation of design process 

(Participant X) 

This designer (PY) describes utilising graphics to build up 

material and texture within their designs. Indicating the 

limitless possibilities of using graphics to represent 

materials in digital designs. 

“I think I really like to add layers, so I add a layer of fur or 

layer of graphics, a layer of everything” (PY, Interview) 

However this is a visual experience, and obvious fabric 

choices may be easier to depict than others.  

“I can edit the drawings to look like it's been knitted, quite 

easily. So very obvious fabric choices you can make, but the 

more subtle ones you can't” (PZ, Interview) 

Whereas simulating the properties and movement of more 

specific material proposes challenges.  

“Material properties was hard using a digital program, the 

digital program I was doing didn't allow a lot of different 

stretches for different fabrics but using what it did allow I 

could see how different clothing would lay and/or stitch. 

For example:  An athletic knit fabric vs a woven fabric like 

linen.” (P13, Survey) 

Brand Identity 

Designers have highlighted the “story of the brand” (P19, 

Survey) as an important factor to consider during the design 

process, as design should be unique and represent a 

particular designer. The brand identity that should resonate 

with the user and is what the “wearer associates with to 

choose a brand” (P4, Survey). Choosing a brand or garment 

in the physical manner involved wearing the garment itself 

and potentially taking pictures. 

However in the digital environment the brand identity can 

be conveyed stronger, as users have the ability to 

experience the brands’ identity in a richer manner. Not just 

through wearing the garment but participating in the brand 

through digital experiences. For example using a brand’s 
video filter or attending online events. 

“Going back to my point about it being an extension, so you 

might want to participate in a brand, or, you know, a story. 

And instead of doing that in a physical manner, you can get 

some of that brand experience through the digital culture.” 
(PY, Interview) 

5.3.4 Emotional Experience 

Wearing and owning clothing presented itself to be an 

experience tied to emotion. Within the digital sphere this 

emotional aspect seemed to be heightened, significantly 

affecting both the experience and design of digital clothing. 

Emotion is of high importance for digital designers to 

consider. As digital clothing does not exist for practical or 

functional purposes, it allows designers to explore the 

emotional dimension in greater detail, as described by PY. 

 

Figure 15: Emotional Experience theme and subthemes 

“I mean execution is important, but the feeling I want is 
definitely the most important. Exactly so with the technical 

technicality kind of excluded from it. And thinking, this isn't 

a practical thing anymore...The emotional factor is key 

because if you don't have the practical aspects then that's 

what you're communicating.” (PY, Interview) 

Participant Y even identified ‘emotion’ as an iterative stage 
in their design process that was vital to the execution of a 

project (figure 16). Once the garment is designed, they 

described a process of managing the emotion, which then 

might lead them to go back and adjust their design. 

 
Figure 16: Graphical representation of design process 

(Participant Y) 
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Attachment 

Common consensus showed that there is an emotional 

attachment to clothing, with many participants highlighting 

the importance of having a connection to the clothing they 

own.  

“I'm really attached to some pieces. I don't have a lot of 

clothing, but I kind of love them all.” (PX, Interview) 

The following participants attribute this connection to the 

physical memories that are made when going out and 

wearing the garment which then become associated with 

that garment. This then results in greater joy associated with 

the garment and a reluctance to ever dispose of the item. P9 

even describes the attachment to owning that garment and 

knowing it is in your wardrobe. 

“The experience of going out in the garment and making 
memories in it that will always then be associated with 

wearing that garment” (P17, Survey) 

“Being able to wear it with any outfit, wear it for a special 

occasion, and just being able to own it and experience it 

physically in your wardrobe.” (P9, Survey) 

The story built about a garment also contributes to the sense 

of attachment, the feel of the material and how the garment 

was made. The sense of enjoyment that is achieved through 

these feelings is also associated with the garment.  

“The feel of the fabric and the joy of owning a unique piece 
of clothing that someone made with their hands. You don't 

get that same connection or story with digital fabric” 
(Survey) 

This follows onto how users physically feel when wearing a 

garment, as users feel more comfortable in a garment that 

sense of connection develops, and ensures the user 

continues to reuse the garment. Design decisions are often 

made in an attempt to ensure comfort for the wearer, so that 

they enjoy the experience. With an emphasis that designs 

should both look and feel nice. This is particularly 

important in the physical world as users can actively touch 

the garment, but there are other means in which users can 

feel comfortable in digital garments. 

“It has to feel as good as it looks and be ease on the body.” 
(P12, Survey) 

“I wanna make really nice clothes but I wanna make 

clothes that people will keep wearing. I don't want it to be 

like a one-time thing, where I'll know it was really 

uncomfortable and I'll put it in the back of my cupboard 

cause I've had that.” (PZ, Interview) 

Mood 

Fashion also holds prevalence with the people’s mood, 

which can come into play at any part of the fashion 

experience. This may include the excitement and feelings 

when physically shopping, or how wearing a garment may 

uplift someone's mood. PZ highlights that one of the key 

reasons people shop for certain items is to feel better. 

“Why would they want to buy it unless it actually makes it 
better. I mean it's the same for everything, like the reason 

you buy the cardigan is because you wanna feel better and I 

don't know, more summery.” (PZ, Interview) 

The following quote from the survey highlights that the 

change in mood can be directly related to how a garment 

physically feels on the skin.  

“The feeling of the cloth itself on someone's skin and the 

way it makes you feel. a real apparel can uplift your spirit, 

improve your mood, give you confidence” (P2, Survey) 

The sense of pride and fulfilment from buying or owning a 

particular piece can also contribute to the user's mood. 

Participant X displays that this need can be achieved using 

digital clothing. 

“From my mini dress up game experience I can tell that I 
have bought stuff in games just because this dress is super 

pretty and it's in the game. But I love it and its as fulfilling 

nearly as fulfilling as buying something for yourself in real 

life.” (PX, Interview) 

PX also describes in the diary task how physical clothing 

uplifts their mood, highlighting that clothing can affect 

mood in both the physical and digital realm. 

“I move in an assured way (Because it’s my favourite dress 
and I like how it feels and how I look in it)” (PX, Diary) 

Expressing Emotion 

From the designer’s perspective there are limited avenues to 

provide emotional experiences in the digital environment. 

So design decisions are targeted at delivering messages that 

are attached to expressing emotion through clothing. Some 

examples designers have achieved this is by manipulating 

factors such as colour to project different emotions. PX 

leverages the use of bright and calming colours to tie her 

digital clothing to a relaxed state in the user.  

“Mostly from what I knew, which is I mean little 
knowledge, but most bright colours, like positive emotions. 

So I was like ok, let them be bright. So it's more dedicated 

to power, so I could add that powerful touch for one of the 

looks, and pink is definitely really sweet and supposed to be 

calming.” (PX, Interview) 

Apart from the clothing itself, PY describes that expressing 

emotion can also be achieved through manipulating avatar 

poses, sound and movement.  

“I love music. I love making dancing videos. I think I just 
want it to be really joyous and happy, and so when I'm 

editing things, especially videos, I have to put on a really 

cool song, and I will get really into it and line up the 

animations with every cut of sound.” (PY, Interview) 

These manipulations are described to sometimes be 

“minute” (PY) changes that can have huge effects. 

“If I change the position of the avatar's head, like 30%. You 

know to be a cocked head instead of a straightforward 
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head. I mean things like that make all the difference, 

because now instead of him looking frontal and with his 

head cocked, he'll look more inquisitive and less 

threatening.” (PY, Interview) 

5.3.5 Multi-Sensory Experience 

As digital clothing is primarily a visual experience, it lacks 

the stimulus of the remaining senses. A key theme that 

emerged was the need to generate sensual experiences for 

the user. 

 

Figure 17: Multi-sensory experience theme and subthemes 

 

Evoking Sense 

To fulfil the need for sensual experience and to improve 

sensual perceptions of the clothing, designers utilise the 

existing modes to deliver messages to the user. Examples of 

how this has been achieved is through the naming strategy 

or through sound to provide semantic congruence. This 

allows the user to better understand the garment and elicit 

sensual perceptions. As the user may relate the information 

they process to existing knowledge and experience.  

“But the bubble-gum pink works, as in evoking the colour 

but also evoking the texture. And it's a digital outfit, but 

then you name it bubble gum and then people see the 

inflatable, transparent material as really something 

voluminous and like an actual gum like an actual bubble of 

gum.” (PX, Interview) 

Delivering Pleasurable Experiences 

Whilst designers are evoking senses, there is also a desire to 

deliver an experience where users can physically 

experience the garment through multi-sensory channels. It 

has been noted that fulfilling all the senses would be “ideal” 
(P15, Survey).  

“This futuristic experience would allow customers to feel 
excited and interested in innovative technology that could 

allow them to feel, smell, and view themselves in the 

garment.” (P15, Survey) 

Whilst sound and smell may be stimulated in the physical 

fashion experience, for example when a garment moves it 

may make a sound, or a certain material may have a smell. 

In this case stimulating the senses is intended for 

pleasurable experiences aside from simulating realism. 

“You can have the smell and I had the sound designed by 
my friend for the video so the sound could come back into 

the game, and it doesn't necessarily need to be sounds that 

a garment makes when you move because even jeans make 

noise when they move, and different materials make 

different noise. This could be that you want your garments 

to be representing water, so you have water sound, and you 

have the smell of the sea. So, that's why again, creating a 

universe or a world around the garment comes in.” (PX, 
Interview) 

The stimulation of senses can also be linked to emotional 

experiences, as a respondent to the survey highlighted how 

the use of the olfactory channel in combination with 

clothing can contribute to mood and attachment. 

“Through my design, I would want to incorporate the sense 

of smell into clothing by adding little devices that emit 

scents onto the clothes. The scents can be customized for 

each customer to fit their needs, and these scents can also 

be linked to their good memory to boost their overall 

moods.” (P4, Survey) 

Representing Realism 

Conversely there is still a need to touch and physically 

experience garments, in order to convey realism of the 

garment. This can be achieved through tactile sensations, 

movement and sounds that simulate natural garment 

interactions. P9 highlights the need to feel the fabric and fit 

in the same way a real garment would feel.  

“The tactile technologies would also be really useful, to feel 
the fabric and fit of the garment, again adding to the 

realism.” (P9, Survey) 

PY further highlights that responsiveness of a garment will 

provide realism, when the user makes a movement in the 

clothing not only will the garment move too but it will 

make a responsive sound.  

“I guess it would be cool if you buy a digital garment and 

when your body moves it would make sounds or react or 

something, similar to how someone would unsheathe a 

sword or something. Maybe in the future there's sensors on 

your body or something that when you move your body, the 

clothing will move, but also it will create noise or 

something like that.” (PY, Interview) 

5.3.6 Artistic Experience 

Fashion already provides a means for expression but in the 

digital realm, this creative expression is intensified. Digital 

clothing provides a means for this creativity, with digital 

clothing being viewed as a form of digital art. 

“More creative expression can be more easily provided 
with digital clothing.” (P15, Survey) 
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Figure 18: Artistic Experience theme and subthemes 

 

Playful Design 

The design for digital clothing was often described as a 

playful process, as it allowed the designer to experiment in 

the security of the program. 

“I know it's fun to just sit there and just play with this thing 
until like I get something really cool” (PY, Interview) 

Designers can experiment with aspects that they may not be 

able to easily experiment quickly trying different patterns, 

colours, or textures. But also trying more ‘crazy’ ideas that 
wouldn’t be possible to try in real life. Thus inducing the 

creative process.  

“It's so easy to just try on a colour. You just wanna try, you 
know you have your first shape, like a draft silhouette and 

you're like, oh, I just want to try how it looks in pink I just 

wanna try how it looks in plastic and you can make things 

transparent and glittery which is all that kind of stuff I love. 

And then I tried all the crazy things and then I come back. 

It’s really like you know when you do those dress up games 
and that you can create your own outfits. It's that playful 

you just wanna try stuff and try to pretend. Try adding on 

the graphic and try doing your own material and combining 

pictures and it's the more you play the greater texture you 

develop.” (PX, Interview) 

In this case technology supports the process of playfulness 

as designers can leverage different tools and software’s that 
have different capabilities to bring to life their ideas. 

“I'm not really a purist, so if there's like a phone app that 
has something cool. Cause like there's a lot of cool tools 

even just on your phone. You can play around with as far as 

distorting film and adding fun things.” (PY, Interview) 

Freedom 

In traditional design, designers first must consider material 

and cost amongst other factors, which poses limitations to 

what they can produce. Without such limitations designers 

have the freedom to fully express themselves creatively. 

For example PZ describes being tied down to a small range 

of fabrics in traditional design due to logistical limitations. 

“I haven't got a huge selection of fabrics because when I 

design, I try and make sure that I don't use a big range of 

fabrics. Because I want the colours to be the same, dyed the 

same, which is difficult as you change fabric.” (PZ, 

Interview) 

One digital designer (PY) even described that once they 

have an idea in mind they begin designing and 

experimenting in the software. Instead of being bound by 

the traditional design methods they would rather have the 

freedom to explore their design ideas their own way. 

However some designers do continue using traditional 

design methods, which further adds to the freedom that 

there is no fixed way to design digital clothing and 

designers can adopt an approach that induces their 

creativity. 

“This is why I discarded the concept of the mood board 
because I felt like it was too binding. Like if I go into a 

concept I don't want to be locked to sort of an aesthetic or 

anything. Because if I'm trying to convey emotion, I have to 

be very open to discovering things that are going to allow 

me to do that, so I never really liked it because I felt like it 

was too constraining, I never wanted to commit to it.” (PY, 

Interview) 

Fantasy Fulfilment 

With digital clothing having no physical restrictions and 

endless possibilities, it opens up the opportunity to design 

and experience clothing that may deviate from the ‘norm’ 
and instead “make it ridiculous” (PY, Interview).  

“But if you think about it, fashion in the digital world 

doesn't have to be like the traditional way, you can do these 

crazy things where you're attaching 3D objects to the body, 

and technically it is fashion.” (PY, Interview) 

With the ability to create clothing that is not physically 

possible it creates a world of fantasy design where both 

designers and users can express themselves creatively 

without restrictions. 

“They are a bit crazy colours and outfits, and they look a 

bit too unreal in a natural normal environment, despite the 

fact that I would like them blending in. So when you can't 

blend in, you better stand out.” (PX, Interview) 

“I don't know why but it feels more comfortable for us to 

take a "risk" online than in person. so digital clothing is an 

excellent way to wear artistic almost editorial clothes” (P8, 

Survey) 

Presenting Design 

In addition to inducing a creative design experience, 

designers expressed a desire to present their pieces in an 

artistic manner that provided an experience for the user. 

Particularly using technology to present their garments or 

create a world in which their garment could be presented, 

both digital and non-digital designers highlighted this key 

aspect.  
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and delivering pleasurable experiences by stimulating 

different senses. Lastly artistic experience, that comprised 

of playful design process, freedom during the design 

process, fantasy fulfilment, and presenting design in 

different ways.  

Though there were various possible groupings, themes 

arose through multiple iterations and emerged as different 

elements of the design approach. Design principles emerged 

as a theme that described elements of the design that 

remained important in both the design for physical and 

digital design. Contrary to assumptions that identity would 

play a larger role, analysis uncovered that designers 

approached identity as more of an extension of oneself 

online, appearing to play a part in the greater expansion into 

the online world. Therefore it was decided to place under 

the theme of extension into the metaverse. Multi-sensory, 

emotional, and artistic experiences were three themes that 

shared common and so there are various groupings that 

could have occurred. However it became clear that these 

three dimensions of experiences were distinct but 

interrelated. 

It is clear that basic design principles such as dynamics and 

material remain relevant to the digital world as it is to the 

physical. These results support the findings of Atkinson et 

al [1], that greater responsivity of fabric simulations 

enhance customer perceptions. However extending these 

findings technological should better simulate a number of 

factors alongside material properties, these are gravity, 

movement of wearer, silhouette of wearer, silhouette of 

garment, and material properties. For example the use of 

AR applications for trying on clothing may give an overall 

idea of how a garment would look, it is not yet responsive 

enough to the user’s movement and fit, being described as 
“blocky” (PY). These aspects are also integral to providing 

comfort for the user through touch and ease of movement. 

Whilst this is directly missing from digital clothing an 

important implication for the designers is to explore 

alternative ways to deliver a comfortable experience.  

As discussed, fashion is a highly emotional experience 

which is also heightened in the digital environment; these 

results build on existing evidence that fashion plays an 

active role in well-being through expressing positive 

emotions. [45] Technology can be leveraged to develop the 

emotional element by forming attachments. If memorable 

experiences can be built around a garment it will allow 

customers to build a connection. These memorable 

experiences can be enhanced through immersive or multi-

sensory experiences. As highlighted in literature scent has a 

direct link to memory and can also be used to stimulate 

positive emotions as studies have suggested that pleasant 

smells uplift mood. [28]  

Use of olfactory and auditory channels can also be used to 

create an environment that emulates the design of the 

garment, adopting the use of semantic congruence. This 

helps to provide a richer experience for the user but also 

allows designers the room for creative expression.  It was 

also uncovered that the delivery of scents could be 

customisable and could be used to link to positive 

memories in users, an area with limited research showing 

the effectiveness of this. A link between memorable 

attachment with clothing has also been identified in the 

results to have positive implications on sustainability, as 

attachment results in a likelihood to reuse the item opposed 

to disposal. Furthermore, the use of olfactory and auditory 

channels provides an opportunity to explore new identities 

and alleviate existing issues that customers face. For 

example body image, one study suggests that using scent 

and sound can affect body image perceptions making users 

feel thinner or heavier by utilising the knowledge of cross-

modal correspondences. [5] 

Currently the mediums to which users can wear clothing are 

limited, and digital clothing purchases tend to be one-time 

purchases. Which does not alter the unsustainable mindset 

of fast fashion, as it results in overconsumption of digital 

media. Various studies have explored ways to improve 

sustainability from clothing overconsumption through self-

enhancement values and self-control (e.g [36, 51]). This 

study presents a new relationship between overconsumption 

and digital media rather than overconsumption of physical 

items, but little is known about how user values may affect 

consumption patterns. In line with previous literature, that 

clothing is used to convey messages about ourselves, such 

as values and interests. However what we don’t know is 
how these representations of the self and purchasing 

behaviours may differ online. Participants identified that an 

individual’s twitter identity may differ from their LinkedIn 

identity for example, but we do not know what the effect, if 

at all the introduction of digital clothing will have on our 

online ‘self’.  

Further to this digital clothing has at times been described 

as part of a larger experience opposed to a ‘wearing’ 
experience alone.  Whilst fashion has long supported 

creative expression, digital clothing provides room for 

bigger experiences that can be built around the garment, as 

the user is not only encountering the garment itself but also 

the garments ‘world’. In particular what differentiates this 

experience from physical clothing is the opportunity for a 

more artistic experience. Designers have less restrictions to 

physical design and so can freely express themselves 

creatively to curate an experience that allows users to 

experience fashion or partake in a brands’ experience in a 
new way.  

7. LIMITATIONS AND FUTURE WORK 

One of the greatest limitations highlighted was the small 

sample size of designers, in order to ensure reliability of 

results further studies should be carried out with a larger 

sample. One interesting aspect that emerged from the 

autoethnography data related to identity was the importance 

of styling garments to the customers preference. When 

items were not styled to the researchers’ expectations it was 
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felt that it did not reflect their identity and affected social 

interactions. This aspect however did not arise in the 

interviews, this could be attributed to the small sample size 

or methodology.  

 Also it was discovered that the designers themselves often 

do not ‘fit’ the garments onto the customers, and instead it 
is another team of 3D designers that complete this stage. It 

would be useful for future research to explore how these 3D 

designers decide how to style and fit digital garments onto 

customers photos. A follow up study involving both 

designers and customers in pairs or groups discussing a 

designed outfit or working together on a garment, could be 

used to uncover interesting insights about interactions with 

the technology. 

With the growing prevalence of metaverse interaction it is 

also relevant to interview companies and innovators in the 

field of digital experiences. As a huge overlap between 

avatars, digital clothing and the metaverse has been 

identified. 

One aspect that briefly emerged from data was accessibility 

concerns. As digital clothing is primarily a visual 

experience, one potential future study could explore how 

visually impaired users can experience digital clothing.  

8. CONCLUSION 

This project aim was to understand the design approach for 

digital clothing and the use of technology for digital 

clothing. Based on qualitative analysis it can be concluded 

that the design for digital clothing encompasses many areas 

that involve maintaining elements of physical design and 

experiential factors that can shape the experience. With 

results also presenting a new dimension to fashion that 

differs from the physical world involving extensions into 

the metaverse. Whilst the methodology presented some 

limitations this study provides a foundational understanding 

of the design approach in this novel design space that can 

be built upon. These results also support existing literature 

and present new areas of research. Further research is 

needed to support these results and to provide 

recommendations for the design space of digital clothing to 

enrich the experience for both designers and customers. 
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