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Abstract
These research findings explore the way of sustainable fashion design and sustainable fashion purchasing habits with demographic and socioeconomic factors. The research on sustainable fashion consumers aims to map sustainable fashion in China. It intends to build the foundation for the future growth of the fashion industry and its customer interactions.
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1. Introduction
The fashion industry has a significant waste problem, directly threatening and damaging the environment on which humans depend. In order to establish a sustainable fashion system as soon as possible and respond to the development idea of low carbon and environmental protection, the garment industry must urgently adopt a green and sustainable orientation, which necessitates the development of sustainable garments.

Sustainable fashion encourages the fashion industry to reduce resource consumption, environmental degradation, and environmental pollution in the value chain and product lifecycle by integrating environmental, social, economic, and cultural factors to protect the ecological environment and improve social equity. Sustainable fashion focuses not only on fashion products (textiles, clothing, footwear, bags, and accessories) but also on the participation of multiple parties throughout the entire value chain of the fashion industry, from design and development to production, consumption, and recycling, as well as consumers' understanding and support for the consumption of sustainable fashion products. By improving the value of products, prolonging the life cycle of materials, increasing the value of durability, recycling, and decreasing the environmental effect of design, manufacture, and consumption, sustainable fashion items can be ecologically benign and socially equitable. In addition, "sustainable fashion perception" was established to quantify individual attitudes and subjective behavioural norms. Under this concept, 'consciousness of sustainable fashion' determines an individual's intents and actions around sustainable fashion consumption. Since there is no global agreement on what "sustainable fashion" is and what "industry standards" are. As sustainable fashion is an emerging concept in China, there are significant differences in industry and consumer perceptions and understanding. In order to understand the existing state of knowledge and comprehension of sustainable fashion among diverse participants, sustainable fashion was not directly defined and explained in the questionnaire and interviews with consumers.

2. The objective and scope of the study
This study has multiple objectives. On the one hand, the fashion industry is a global enterprise with significant effects on climate change and the natural environment. Moreover, the fashion industry is intricately intertwined with consumers' daily lives. Innovative actors from all global fashion supply chain segments, including materials, design, manufacturing, distribution, and recycling, are already addressing adverse environmental and social effects. However, due to the length of the fashion supply chain, sustainable actions are not currently connected and integrated effectively. As fashion designers, it is crucial to rethink the design process in terms of the entire life cycle and engage in sustainable fashion creation by emphasizing sustainable materials and design methodologies from the beginning of the design process.

On the other hand, consumer awareness of sustainable consumption is growing in China. Environmental protection, sustainable development, and the circular economy are gaining increasing attention and discussion among Chinese consumers. However, there is a misalignment between consumer knowledge and industry activity. The business is concerned that consumers do not understand sustainable fashion and are unwilling to pay for it. At the same time, many early adopters are anxious about how to get trustworthy sustainable items. This study examines the relationship between sustainable fashion purchasing decisions and various demographic and socioeconomic factors. The research on consumers of sustainable fashion aims to map sustainable fashion in China and lay the groundwork for the future development of the fashion industry and consumer connections. 

The Demographic factors are gender, age, city, education, income and expenditures, and marital status. Furthermore, the Situational factors are price, design, brand, and marketing.

3. fashion design with a creative focus on sustainability
As a result of the energy crisis, environmental consciousness in the fashion industry began to emerge in the 1970s, along with ethnic styles. In the 1980s, Papanek popularized designing for the environment, and using natural materials in fashion became a symbol of environmental protection. Students, white-collar workers, and another middle- and low-income consumers have embraced "fast fashion" in the 21st century due to its imitation of international first-line high fashion and adherence to the most recent fashion trends (Fashion History Timeline | A hub for fashion research, 2022)
. However, the rapid pace of product renewal has prompted consumers to buy clothing more frequently. The waste of resources in clothing production and the perception of overconsumption are two of the most significant obstacles to sustainable fashion.

3.1 The fabric
3.1.1 Use of eco-friendly fabrics
Designers play a crucial role in the transition to sustainability in the fashion industry, and the integration of environmental, economic, and social factors into the product life cycle is contingent on the correct understanding and application of fabrics. Sustainable fashion does not conclude with a "green label" but rather with a one-sided understanding that sustainable materials are organic (Nast, 2022). It can also result in misunderstandings and wrong consumer perceptions of "sustainable." In some sense, "Sustainable" materials refer not only to using natural fibres but also to the environmental friendliness of the dyeing, printing, finishing, and sewing processes, how the goods are transported and distributed, and compliance with social ethics and the law. In addition, due to the scarcity of resources and the growing environmental consciousness of consumers, the fashion industry is constantly applying innovative technologies that meet designers' and consumers' environmental protection demands and enable the production of more sustainable fabrics. 

[image: ]Most people associate eco-friendly clothing with natural fibres, but with the advent of biotechnology, many of humanity's materials, such as artificial corneas, can be manufactured artificially. British fashion designer Suzanne Lee discovered that biomaterials grown from bacteria could achieve the same properties as fabric and plant skin for use in clothing. She established biofabrics and developed Biocouturec (Suzanne Lee). Clothes made from microbial fibres and worn by Suzanne are organic and biodegradable, similar to fruits and vegetables. The cellulose growing fluid can also be reused, making it environmentally friendly. Food factory waste can be used to produce fibre cloth, relieving resource constraints and eradicating the wasteful pollution of old clothing (BioCouture by Suzanne Lee, 2011).
Figure 1. Internet users in Biocouture 2011: Robert Clarke; Santiago Arribas
3.1.2 Fabric recycling
Upcycling primarily combats garment waste by recycling pre-consumer textile hides and transforming them into valuable products using particular design techniques. Pre-consumer textile waste consists of fabric scraps that are discarded after being cut, and there are a surprising number of these scraps. Various techniques, such as patchwork, weaving, and cutting, are used to create the more popular and aesthetically pleasing patchwork patterns. In patchwork design, the designer must match the colours of the recycled scraps, cut them according to the rules, and then use patchwork to create the desired structure. On the market today, there are a variety of patchwork patterns, some of which are used for home textiles, others for clothing, and still others for artistic purposes. The upcycling strategy brings the circular concept of sustainable fashion, reducing the amount of solid waste generated during garment production and meeting the demand for new materials in secondary design.

There are currently regenerative design products available globally from luxury brands such as Hermès. In 2010, Hermès opened its Peit H re-creation workshop, designed by Hermès' global artistic director Pascale Mussand. Petit H’s products are manufactured from scraps and leftovers from Hermès' production (Hermès Unveils Permanent Space in Paris for Petit h Upcycling Brand – WWD, 2021). Petit H is successful because the brilliance of these products makes it impossible to believe that they are made from the trimmings of these leather scraps. The designers and artisans are creative in combining these materials to create the most refined products. With international luxury brands leading the way, a new way of thinking about the industry chain has emerged. Ultimately, specialized brand companies will be dedicated to developing and researching fractional materials, creating new industrial value while responding to sustainable fashion models.
3.2 Design strategy
William McDonald and Michael Braungart proposed a new way of production in their book Cradle to Cradle: Remaking the Way We Make and Things in 2002 (McDonough & Braungart, 2002). Cradle to Cradle (C2C) is a new manufacturing method with no concept of 'waste,' Waste equals food. The " Cradle to Cradle" production method consists of seven stages: natural resources, design and manufacture, garment production, transport and sales, consumer use, and finally, disposal. The most important aspect of the 'C2C' model is that there is no concept of waste, and it is committed to reducing waste production as much as possible, beginning with the extraction of raw materials and continuing through design, production, and transportation, distribution, use, and disposal. At the end of a product's life cycle, the degradable components are converted into harmless substances that are returned to the natural environment and serve as ecological nutrients for the cultivation of new raw materials. Klaus Konig believes that the circular pattern must be subdivided into a Biological Circle and a Technical Circle as the key to this model.
In contrast, the non-degradable components, such as plastics or metals, are recycled and processed into new industrial raw materials that enter a new life cycle. They undergo recycling, processing, and transformation into new industrial raw materials that enter a new life cycle. McConnell's C2C model is challenging to implement in the fashion industry fully, and transitioning from C2G to C2C is lengthy. We should continue exploring new ways to move closer to this model. The "zero waste" design concept is infinitely closer to this circular flow model. This concept of "zero waste" design and production complements the C2C production model and should be studied by more designers.

Zero-waste fashion design requires a high level of professionalism, as designers must consider the planning of fabric usage, the arrangement of garment pieces, and the overall effect of the design. Moreover, The zero-waste approach to fashion design has developed over time following societal changes.

3.2.1 One-piece Cloth
Various garment shapes can be created by folding, wrapping, twisting, and knotting fabrics and draping them directly over the body. A piece of fabric can be worn and attached in various ways to create various styles, satisfying the desire for fashion and preventing fabric waste. The ancient Egyptian Loin Cloth and Tunic and the ancient Greek Chiton and Himation are examples of 'one-piece' designs in the history of Western dress.

A-POC garments by Issey Miyake are also a contemporary take on stands for "A piece of cloth." The steam-shaping technique, presented in the Fall 2012 Paris Fashion Week collection, involves high temperatures to reshape the fabric and make it fit without cutting or sewing.

The Bog Coat, named initially after the swamp where it was discovered, is also an example of how clothing has evolved towards a more tailored fit. The Bog Coat exemplifies the evolution of a tailored garment. The construction technique is based on a T-shaped body structure with open arms, cutouts in specific areas and no fabric waste. There is no fabric waste in the cut.

3.2.2 Jigsaw Cutting
According to research and summaries of previous studies, most zero-waste garment patterns consist of straight lines and two-dimensional shapes. Modern patterns rely heavily on curves and diagonal lines to achieve the desired garment fit, resulting in fabric waves.
Timo Ruijoen uses research to demonstrate the possibility of achieving harmony between the human body, clothing, and the environment. Timo Rissanen, a designer at Parson's School of Design, has researched ready-to-wear, which is more applicable to daily life than dress design. He determined that the current process and techniques of design, typography, and layout were flawed and that zero-waste designs were impossible, so he developed the "Jigsaw cut."This method is like a jigsaw puzzle, in which the cut pieces are interlocked using a designed composition and arrangement on the whole piece of fabric so that each piece is used to its full potential.
The design of a jigsaw cut must account for the fabric's width and the garment pattern's fixed zones. The pattern must be adapted to the fabric's width if the zero-wave design is used in mass production. Although it is possible to adjust the width of the fabric, in high-volume production, this would necessitate the use of the entire fabric supply line, the expense of which may outweigh the economic benefits of zero waste, thereby making it less viable. The jigsaw cut requires the designer to determine a fixed zone while designing the garment, considering the garment's type, shape, length, and circumference. If the design is centred on the placket, then the perimeter of the placket constitutes the fixed area. The larger the fixed area, the less space there is to work with and the more challenging it is to design, so the design must be coordinated with the zero-waste pattern.

3.2.3 DPOL technology
Direct Panel on Loom (DPOL) (Ukey and Kadole, 2013) is a technology developed by Indian designer Siddhartha Upadhyaya that generates individual garment cuts with saves and stitches directly on the fabric loom by connecting a computer to the loom; the resulting cuts can be sewn directly. DPOL technology significantly reduces the time required for design and production, saves yarn, fuel, and chemicals, reduces production time by 50 % compared to conventional methods, and reduces water consumption by 70 to 80 %.

4．Quantitative investigation
4.1 Theoretical basis
According to the model of value-attitude-behaviour, the "value-attitude-intention-behaviour model" and the "feedback loop" are social cognitive theory-based cognitive models. The "value-attitude-intention-behaviour model" and the "feedback loop" cognitive model based on social cognitive theory were combined to develop the "cognition-intention-behaviour-feedback" model. The feedback model is grounded in rational and planned behaviour theories. According to the Theory of Reasoned Action and Planned Behavior, individual behaviour can be inferred to some extent from behavioural intentions, which are determined by attitudes and subjective norms regarding behaviour.
This quantitative questionnaire was used to analyze Chinese consumers interested in sustainable fashion and understand their characteristics and behaviour patterns in central China. The questionnaire contains 25 questions divided into four sections: personal background information, consumer behaviour and habits, awareness of sustainable fashion, and sustainable fashion consumption.




















4.2Data collection
[image: ]The survey utilized a three-dimensional Likert scale to measure consumers' perceptions of sustainable fashion: perceptions of sustainability, the fashion industry, and consumer attitudes. The sample's perception of sustainable fashion ranged from 1 to 5, with a score of 3.5 or higher indicating high perception and a score of 3.5 or less indicating low perception. 
[bookmark: OLE_LINK7]Figure 2. Full sample Data


4.3 Results
As the questionnaire was disseminated primarily through social media and communities related to universities, sample consumers reached a high level of concern for sustainable fashion. 91% of the total sample scored at or above 3.5.

An analysis of the sample data reveals that consumers with a high level of sustainability awareness cannot refuse to purchase fast fashion products and that this consumer preference is unrelated to price. The research found that a high 79% of respondents recognize the pollution of the modern fashion industry, and 93% of respondents agree that "we should buy or use sustainable products for environmental reasons"; however, only 38% of consumers chose "we should refuse to buy fast fashion products." The results reflect the inability of Chinese consumers to eliminate the influence of the "self-interest" and "pleasure" values underlying consumerism.

In both descriptions of "perceptions of sustainable development," the "20 and under" age group has the highest mean scores for "perceptions of sustainable development." The graph demonstrates that respondents in this age group have a more robust perception and intention to be "environmentally friendly" (rather than "sustainable"). However, a more superficial and general understanding of the concept makes it more challenging to implement actions than in older age groups. Education has not yet been popularised and diffused.


Figure 3. Perception of fashion and environment
At the same time, the 20 and under age group scored the lowest on the statements "The modern fashion industry is very polluting" and "I will not buy products from brands with the negative environmental press". Moreover, "We should refuse to buy fast fashion products" is a reflection of the relatively low awareness of the "fashion industry" among the 20 and under age group and their difficulty in having a sustainable "consumer philosophy".


Figure 4. Fashion industry perception
57% of consumers between the ages of 31 and 40 claim to have purchased sustainable fashion products. Compared to 41% and 49% of consumers between the ages of 20 and 30 and 21 to 40, respectively.

Figure 5. Purchased sustainable fashion products

The statistics show that 93% of respondents agree that they are "concerned about the design of the product", compared to the highest percentage who are concerned about other product attributes, including "price (89%)", "materials (80%)", "functionality (71%)", "sustainability attributes (54%)" and "brand story and culture (42%)". A similar proportion of respondents from different age groups were concerned with "product design", with 90% and above. The number shows that the design of a product is one of the essential dimensions influencing consumers' purchasing decisions.




Figure 6. Product properties

A questionnaire survey was conducted among consumers interested in purchasing sustainable fashion products. However, it had not yet done so as well as consumers who had purchased sustainable fashion products to investigate the propensity of consumers with a high level of sustainability awareness to make sustainable consumption decisions regarding the different materials used in fashion products. According to the survey, "natural plant-based materials (87%) were the most preferred Material, while "recycled materials (45 %), natural animal-based materials (43 %), and innovative materials (21 %) were the least preferred. The result may be that the market share of products made from innovative materials is too small compared to natural plant-based materials. The preferred option for "natural plant-based materials" remains higher than that of "innovative materials" (80%), "natural animal-based materials" (76%) and "recycled materials" (65%) among those who have not yet purchased sustainable fashion but intend to do so in the future (64%)

Figure 6.The Material

The majority of respondents to the survey believe that "natural plant-based materials" and "sustainable materials" are synonymous and can be equated. This misconception has significantly impacted consumers' perceptions of sustainable fashion products, causing natural plant-based materials to become the most popular Material for sustainable fashion products. 86% of those who have purchased sustainable fashion products said they had purchased products made from natural plant-based materials.

In terms of understanding terminology and concepts, for instance, 73 % of consumers ranked 'product lifecycle' as the sustainability factor they cared about the most when purchasing fashion products, ahead of other options. However, consumer comprehension of the term "life cycle" is inconsistent. The stages of a product's life cycle consist of the extraction and processing of raw materials, production, packaging, marketing, use, reuse, and maintenance, as well as recycling and final waste disposal. According to the Life Cycle Assessment (LCA) global initiative of the United Nations Environment Programme and the Union of Environmental Toxicologists and Chemists, the product life cycle stages consist of the extraction and processing of raw materials, product production, packaging, marketing, use, reuse, and product maintenance.
Many consumers' perception of the 'life cycle' is closer to a garment's 'life cycle'. Such as the length of time a product lasts from the purchased to the discarded/not used anymore, so for them, the product's life cycle mainly means 'how long can I use it. For them, a product's life cycle means "how long I can use it." In fact, in our research, we found that apart from a minimal number of consumers who referred to production, packaging and recycling. In contrast to the food and appliance industries, with sustainability policies and industry standards, the fashion industry has yet to develop a clear consensus and set of standards. Moreover, the lack of transparency in industry information, consumer education, and clear consumer guidance have contributed to consumer confusion and perception issues.

5. summation
The field of "sustainable development" is relatively intricate and specialized. For Chinese consumers, this is still an unpopularized area of knowledge. Even those with high recognition and awareness of sustainable fashion have limited or erroneous understanding of many key concepts. For instance, a material's "life cycle" should be considered when determining its sustainability. Not all-natural materials are sustainable materials. Cotton, for instance, is natural biodegradable plant material, but its cultivation and production are incredibly resource-intensive and polluting. Therefore, raw materials can only be considered sustainable if they meet specific standards and are grown under strict control. 
At the same time, the findings of the research, such as "consumers are still most interested in the product itself rather than its sustainable attributes when buying sustainable fashion products", "consumers' concerns about fashion products shift with age: from price to materials", "the choice of sustainable materials and the trend towards innovative materials, in addition to the traditional materials, which are of interest to consumers", give a clear direction for the subsequent development of the sustainable design.

6. Limitations and weaknesses
Since the survey was sent out through WeChat at Hubei University, Shanghai University, and the Communication University of China in Nanjing, the sample was heavily affected by the opinions of the people who filled it out. Most people who filled out the questionnaire worked in art and design or were students in related fields. They had above-average ideas about sustainability and sustainable fashion, so the questionnaire results are not entirely universal. Instead, they focus on consumer groups who care about sustainable fashion.

Moreover, due to the structure of the audience of the distribution channel, the final sample was not randomly sampled in terms of gender, age, city, education, income and expenditure, and marital status and is therefore not nationally representative.
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Purchased sustainable fashion products

YES	
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Product Properties
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Material
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To prevent further damage to the environment, everyone should take action to protect the environment.	
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Total number of samples 125



Gender Male to female ratio ：15:85



20 Years old and Under 29%
21-30 Years old 45%
31-40 Years old26%



57% Bachelor's degree
43% Master's degree or higher



Shanghai 32%
Wuhan 46%
Nanjing 22%



Students 57%   
Non-students 43%



Fashion related industries 63%
Unmarried 86%



Married 10%
Fertilized 4%



Annual income above ￥100,000 37%
Annual income less than ￥80,000 54%



49% of them have purchased sustainable fashion products



 15%  of them have not purchased sustainable fashion products



37% of them not sure if they have bought sustainable fashion
products
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