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Abstract

:

Consumers’ growing interest in the environmental and social impacts of products has increased demand for sustainable fashion items, particularly denim. Emerging technologies such as blockchain technology and labeling certifications have been developed to address sustainability issues by improving supply chain transparency and efficiency. This research investigates the trade-offs consumers make when purchasing sustainable denim jeans and the impact of sociodemographic factors on their decision-making process. Employing a conjoint analysis approach, four attributes were examined: price, brand name, types of materials, and eco-labeling. The results indicated that price is still the most influential factor, followed by material, brand name, and eco-label. Although eco-labeling is of little importance to consumers, it offers valuable insights for effective communication of sustainable practices. Consumers prefer denim with a blockchain eco-label, followed by a fair-trade certificate. This research enhances the understanding of consumer behavior toward sustainable consumption and offers strategic insights for denim producers and marketers.
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1. Introduction


According to the UN Alliance for Sustainable Fashion [1], the fashion industry is responsible for 8–10% of global greenhouse gas emissions and contributes to 20% of wastewater pollution. The unsustainable methods of production and consumption in the fashion industry are leading to environmental issues, including water, air, and soil pollution as well as resource depletion and the loss of diversity [2]. In particular, the denim sector has a significant environmental impact due to the substantial quantity of denim products produced and consumed worldwide [3]. With growing environmental awareness, sustainability has emerged as a key concern among consumers and has created a new demand for sustainable fashion products [4,5]. Consumers now expect brands to publicly disclose their sustainability initiatives and seek transparency in the production process [6].



Consumers rely on various attributes to guide their decision-making process. Most previous research on the product attributes of sustainable fashion consumption has centered on organic cotton apparel [7,8,9]. For denim products, the existing literature mainly focuses on consumers in other countries such as China and India [10], Australia [11], and Brazil [12], necessitating research focusing on U.S. consumers. Given that denim is a staple in American fashion and denim jeans sales are consistently rising, projected to reach USD 20.7 billion in the U.S. market by 2026 [13], it is imperative to investigate which product attributes U.S. consumers prioritize when purchasing sustainable denim jeans.



Consumer preference for sustainable fashion products requires trade-offs between sustainable and non-sustainable attributes. Previous studies indicated that consumers are more influenced by non-sustainable attributes. For example, Wang et al. [14] found that price was the most crucial attribute influencing consumers’ purchasing intentions toward sustainable outdoor jackets. A similar consumer preference for price over other sustainable attributes was revealed in Rothenberg and Matthews’ [9] study of organic T-shirts. In addition to price, Rahman and Koszewska [15] discovered that other non-sustainable attributes such as fit, comfort, quality, and style also carried a heavier weight in consumers’ decisions regarding sustainable fashion consumption. Therefore, it is important to understand what attributes consumers value the most, how these attributes influence their choices, and the underlying reasons for the importance of certain attributes to promote sustainable fashion consumption.



Furthermore, while previous studies revealed that there has been a gradually increasing emphasis on sustainable features [12] along with the dominant influence of price, not much attention has been paid to assessing consumers’ preferences among sustainable attributes such as type of materials, eco-labels, supply chain transparency, and others. Recently, emerging technologies and labeling certifications have emerged to address sustainability issues in the fashion industry. Blockchain technology, for instance, can be leveraged to enhance transparency and traceability in the supply chain by offering consumers a clear history of the product’s journey, from raw material sourcing to final production. This enhanced transparency helps in promoting responsible sourcing and verifying sustainable manufacturing practices. Labeling certifications such as Certified B Corporation and Fair-Trade Certification offer insights into the social and environmental credentials of a product. Understanding whether consumers are willing to engage with and support these technologies can guide brands in effectively communicating their sustainability efforts.



In addition, previous studies have reported conflicting findings on the influence of sociodemographic factors, including age, gender, income, and education level, on sustainable consumption behavior. Wang et al. [14] emphasized the role of gender, education, income, and past purchasing experiences in determining the trade-offs consumers are willing to make. In contrast, Brand and Rausch [16] identified gender as the only demographic factor affecting sustainable fashion consumption. According to their research, women tend to prioritize sustainability-related factors more than men, who regard price as a more important factor in their purchasing decisions. Given that denim is a staple fashion item for the majority of Americans, regardless of demographics, it is critical to investigate the impact of sociodemographic factors on U.S. consumers’ denim consumption behaviors.



The purpose of this study is to investigate the influence of product attributes on U.S. consumer preferences for sustainable denim jeans and to identify the trade-offs they are willing to make in their decision-making process. Four attributes were examined: price, brand name, types of material, and eco-labeling. Additionally, this study aims to explore the impact of sociodemographic factors such as age, gender, income level, and education level on sustainable denim consumption behaviors. Conjoint analysis was utilized to measure the complex trade-offs consumers make when purchasing denim products in more realistic settings. The results of the study contribute to the existing literature on consumer behavior toward sustainable fashion consumption and offer insights for denim manufacturers and retailers in their product development and marketing strategies.




2. Literature Review and Research Questions


2.1. Environmental and Social Impacts of the Demin Industry


Denim jeans are one of the most popular apparel items in consumers’ wardrobes in the U.S. They transcend age, gender, and style preferences and are viewed as durable, comfortable, classic, hardworking, and reliable [17]. According to a survey by the Cotton Incorporated Lifestyle Monitor [18], the average American owns approximately 10 pairs of denim jeans. In recent years, the denim industry has exhibited substantial financial growth. It was valued at USD 64.5 billion in 2022 and is forecast to be worth around USD 95 billion by 2030 [19].



Apart from its growth, the denim industry generates significant environmental impacts at each stage of the product life cycle. Firstly, cotton, which is the raw material of denim, requires an extensive amount of water and large quantities of harmful inputs such as fertilizers and pesticides during cultivation [20]. Specifically, producing a pair of jeans consumes 1729 L of blue water and 2031 L of green water at the raw material stage, making it the most water-intensive phase in the production process [21]. Moreover, substantial resources, energy, and water are used in transforming cotton fibers into denim fabric. According to Amutha [22], 100–150 L of water is required for every kilogram of textile produced. In denim manufacturing, the fabric assembly stage generates the most CO2 emissions [23]. The use of indigo dye leads to groundwater pollution and disrupts the balance in broader ecosystems [22]. Lastly, finishing techniques such as stone washing and wet finishing require not only significant water but are also responsible for 80% of effluents discharged into water bodies [3].



The denim industry faces not only environmental issues but also significant social challenges. Aguilar Johansson and Björkner’s [24] social life cycle assessment of denim fabric highlighted child labor as the most significant social impact. In major cotton-producing countries, child labor and forced labor were prevalent, especially in pesticide application [22]. Additionally, cotton cultivation and fabric production activities pose high risks in terms of working hours and health and safety conditions [24]. Workers in the denim industry are often exposed to hazardous conditions that can lead to serious health problems such as respiratory diseases [22]. Other prevalent social challenges consistent in the textile and apparel industries include low wages, poor working conditions, extended working hours without overtime compensation, and the use of child labor [25].




2.2. Blockchain Technology in the Fashion Industry


New technologies hold significant potential to contribute to sustainability in the fashion industry. One such technology is blockchain technology, which is a digital, decentralized, and distributed public ledger that records data, tracks transactions, and updates information [26]. Blockchain technology facilitates detailed tracking of a product throughout its lifecycle from raw materials to consumers [27]. This tracking contains a large amount of information, including the origin and history of items, handling specifics, supplier information, and the location and condition of the product at different time points [28]. By recording every step of the supply chain, consumers are able to verify the origins and history of their clothing, making sure that the materials were sourced ethically and sustainably and that the products were made using fair labor practices. Due to blockchain technology’s immutable structure, the recorded data cannot be altered, deleted, or destroyed, which guarantees the authenticity and security of the information [27]. More importantly, this transparency extends to all stakeholders, including consumers, retailers, and suppliers.



The integration of blockchain technology into the fashion industry is rapidly gaining attention. Designer Martine Jarlgaard showcased her clothing line, which is tracked through blockchain technology at the 2017 Copenhagen Fashion Summit [29]. Each piece of clothing features a tag with a QR code that reveals the complete supply chain history of the garment when scanned with a smartphone [29]. Luxury brands such as Prada, Louis Vuitton, and Cartier have invested in this innovative approach to enhance product authenticity and traceability. For instance, Louis Vuitton integrated RFID tags and microchips with blockchain technology to offer detailed information on the dates, materials, and manufacturing practices associated with each product [30]. Similarly, Prada and Cartier adopted blockchain in 2021 to provide consumers with access to comprehensive product histories and proof of authenticity [31]. Given blockchain’s role in improving transparency and traceability in fashion, it is important to examine how consumers perceive blockchain technology and how this influences their purchasing decisions. Understanding this relationship not only builds trust between consumers and brands but also promotes conscious consumerism.




2.3. Consumer Decision-Making toward Denim Products


Consumer decision-making centers on how individuals select, acquire, use, or dispose of goods and services [32]. Product attributes, which include both tangible and intangible features, represent the sum of all components associated with a product [33]. During the decision-making process, certain product attributes are more influential than others in shaping consumer perceptions and preferences. Consumers prioritize specific attributes to maximize the overall utility of a product [34]. This process involves weighing the pros and cons of each attribute to obtain the greatest benefit from the product. More importantly, consumers base their selections on an overall assessment of the perceived benefits of multiple product attributes simultaneously, and they make trade-offs when important attributes conflict with one another [35].



In the existing literature, several key attributes have been identified as important for denim products, with the majority of them not sustainability-related, including country of origin, price, brand, design/style, quality, and fitting [10,11]. Recent studies suggested a gradual emphasis on sustainable attributes such as water consumption during denim production, labor rights [11,12], and the use of sustainable materials [11]. While the results regarding these attributes were inconsistent, price consistently emerged as the most important attribute across all studies. Brand was identified as the second most important factor for young Austrian consumers [11], whereas for Brazilian consumers, it was the least critical, with environmental and social concerns being perceived to be very important, only second to price [12].



As more young consumers enter the marketplace as independent purchase decision makers, and with new technologies like blockchain being integrated into the fashion industry to address sustainability concerns, other sustainability-related features might emerge as important factors in determining consumers’ purchase decisions for denim products. Considering the social and environmental impact that occurs at each stage of the denim industry, such features could include transparency certification via blockchain technology. Fashion products differ significantly from others, such as food, where the direct impact on personal health can be a more powerful motivator for sustainable choices [36]. Thus, investigating how consumers prioritize various attributes in their sustainable fashion choices becomes even more crucial.




2.4. Product Attributes of Sustainable Denim


2.4.1. Price


When purchasing denim jeans, price has been identified as one of the most significant factors influencing consumer preferences [11,12]. For many consumers, there is a perceived correlation between the price of jeans and their quality, fit, and style. Sustainable fashion products, compared to non-sustainable ones, generally carry a higher price tag [37]. This increase in price can be attributed to the higher production costs associated with using sustainable materials and eco-friendly production practices.



Previous research has investigated consumers’ willingness to pay a premium for sustainable apparel, suggesting that the role of pricing in sustainable purchasing decisions is multifaceted. Pham et al. [38] found that Gen Z consumers were willing to pay a premium of 21.22% for apparel labeled as organic and 37.72% for those marked as eco-friendly. Similarly, Rothenberg and Matthews [9] identified price as the most important attribute to consumers when purchasing organic t-shirts. Ellis et al. [7] found that, on average, consumers were willing to pay a 25% premium for a t-shirt made of organic cotton. Ha-Brookshire and Norum [8] reported that consumers were willing to spend an additional USD 5 on a USD 30 t-shirt if it was made of organic and sustainable cotton. Despite these findings, several studies found a reluctance among consumers to pay a premium for sustainable clothing. For example, according to Rahman and Koszewska [15], while many consumers were interested in eco-fashion, they were unwilling to pay additional prices for the environmental advantages these products offer.




2.4.2. Brand Name


A brand name is a fundamental element of a brand’s identity. Along with symbols, design, and logos, it differentiates a company from its competitors [39]. Consumers often perceive products holistically, associating all attributes and satisfactions experienced with the brand name during the purchase and use of a product [40]. A strong brand name not only enhances awareness and positive associations with the brand but also reduces perceived risks when purchasing new products.



Previous work has suggested a positive impact of brand names on consumers’ perceptions of quality and their purchase intentions [41]. Consumers often rely on the brand name to guide their choices, especially when they are unfamiliar with the product category or when they have limited time to conduct thorough research [39]. A recent study conducted by Rahman et al. [42] found that male consumers relied significantly more on brand names compared to female consumers, as they tend to be less sensitive to fashion and less knowledgeable about clothing properties. Furthermore, a strong brand name can be a powerful tool for fostering trust and establishing an emotional connection with consumers. This trust significantly influences consumers’ perceptions of a brand’s commitment to environmental and social responsibility [43].




2.4.3. Type of Material


The adoption of recycled materials has become increasingly popular within the fashion industry. Denim brands such as Levi Strauss & Co., Agolde, and Everlane are incorporating recycled components in their products [44]. Brand and Rausch [16] found that consumers favored apparel made from 100% recyclable materials, followed by those made from 100% biodegradable materials and those with 50% recyclable content.



Previous research has indicated a greater willingness among consumers to pay for products made from recycled materials [45]. According to Chi et al. [46], millennial consumers were more likely to choose sustainable products made from recycled polyester if such products performed as well as or better than those made from virgin materials. Dobbelstein and Lochner [47] revealed a stronger preference among South African consumers for purchasing textile products made from recycled materials, compared to German consumers. Moreover, product quality plays a significant role in shaping consumers’ intentions to purchase fashion products made from recycled materials. Consumers were reluctant to pay a premium for recycled fashion products if they did not perceive the quality to be comparable to that of non-recycled alternatives [48].




2.4.4. Eco-Labeling


Eco-labels identify products, materials, or companies that adhere to the standards defined by specific organizations or government agencies. These standards may include aspects such as organic content, sustainability, and safety for humans, animals, and the environment [49]. Unlike traditional labels, eco-labels provide information about the social and environmental aspects of a product.



The Certified B Corporation is commonly used and granted to companies that meet certain social and environmental standards evaluated by the non-profit B Lab [50]. The B Lab assesses a company’s environmental and societal impact using the B Impact Assessment (BIA), which comprises 150 questions across five areas of impact: governance, employees, community, environment, and customers [51]. This certification considers a variety of sustainability metrics, including carbon/GHG emissions and offsets, energy production/sources, and material use [52]. As of 2023, there are over 6400 B Corporations in more than 80 countries and across over 150 industries, with a substantial increase in certified fashion companies from 2008 to 2022 [53]. Brands such as Patagonia and Eileen Fisher Inc. have earned B Corp certification.



Fair-Trade Certification is another widely recognized label focusing on promoting human rights and improving working conditions within supply chains [54]. This certification aims to improve living standards and empower communities and businesses by encouraging collaboration among workers, organizations, and governments. Products with this label guarantee that the workers involved have received living wages [54]. With rising consumer awareness, there is an increasing preference for fair-trade-labeled products. Ma et al. [55] found that young female consumers were more inclined to purchase fair-trade products if they held strong beliefs in the principles of fair trade. Similarly, Eberhardt et al. [56] highlighted that consumers’ knowledge positively correlated with their purchase intention and actual buying behavior of fair-trade products.



The blockchain eco-label serves as a tool that offers transparent records of supply chain transactions through a digital public ledger system [26]. These labels enable consumers to track the journey of a garment and verify claims about sustainable practices such as organic farming, reduced water and energy consumption, and ethical labor practices. Consumers can access this information through a QR code or a digital platform. Limited research has been carried out on consumers’ perceptions and behaviors toward blockchain eco-labels. Remme et al. [57] found that “blockchain trademarked” labels were not as influential as “low price” and “high product rating” to consumers. However, these labels had a greater impact on consumers who lead sustainable lifestyles. According to Remme et al. [57], blockchain could significantly enhance trust in sustainability labels. Similarly, Navas et al. [26] found that blockchain eco-labels positively affected Generation Y consumers’ trust and knowledge, thereby influencing their purchasing decisions.





2.5. Research Questions


In relation to the literature review, the following research questions were formulated:




	
Which product attributes do consumers prioritize when purchasing sustainable denim jeans?



	
Within these attributes, which specific levels of each attribute are most preferred by consumers?



	
How do consumer preferences for different product attributes and their respective levels vary according to demographic factors?










3. Methodology


3.1. Experimental Design with Conjoint Analysis


This study employed a conjoint analysis approach to investigate the relative importance of various attributes influencing consumers’ preferences toward sustainable denim jeans as well as the trade-offs they make in the purchasing process. Conjoint analysis has been widely used in marketing research to understand how people value different attributes of a product in scenarios that mimic real-life purchasing situations [58]. It serves as an effective method for examining the combined impact of a set of product attributes on consumer preferences and for identifying the most favored combination of attributes [8]. Moreover, conjoint analysis facilitates the evaluation of not only the significance of individual attributes but also the respective levels of each attribute [10]. Specifically, “attributes” refer to the features of a product that can influence consumer choice, and “levels” represent the different variations of each attribute [58].



Out of the different types of conjoint analysis, rating-based conjoint analysis was selected for this study. Rating-based conjoint analysis has been widely applied to the analysis of commercial goods [59]. Compared to choice-based conjoint analysis, rating-based tasks are easier for respondents to understand and complete. Additionally, rating-based conjoint allows participants to express varying degrees of preference for each option, which is suitable for studies that primarily focus on consumer preferences [60]. Using this approach, participants are presented with conjoint cards that profile identified attributes and attribute levels. Four attributes of denim jeans were investigated in this study, including price, material, brand name, and eco-labeling.



To determine the levels of each attribute, focus group interviews and internet searches were two commonly used methods in previous studies [14,35]. In this study, a comprehensive internet search was conducted on denim jeans available in the marketplace to determine the attribute levels. Based on the prices of denim jeans from different brands, three price levels were defined: USD 79, USD 99, and USD 129. As for the material attribute, organic cotton jeans and jeans made from recycled materials are the two dominant sustainable options on the market. Given that most previous research on the product attributes of sustainable fashion consumption has centered on organic cotton materials [7,8], recycled materials versus non-recycled materials were identified as the two levels of the material attribute. To evaluate the effect of brand name on consumer choice, this research used Levi’s to represent a well-known denim brand and an imaginary brand called Blue Star to represent an unknown brand. Regarding eco-labels, four options were included: Fair-Trade Certification, the Certified B Corporation, blockchain eco-label, and the absence of an eco-label. Table 1 summarizes the four attributes along with their corresponding levels.



In theory, there could be a total of 48 (3 × 2 × 2 × 4) possible combinations of product attributes. To simplify the evaluation process while still obtaining the most precise estimates, a fractional factorial design was employed to reduce the number of conjoint cards. The resulting set, known as an orthogonal array, is designed to capture the main effects of each factor level. This study used the orthogonal design in SPSS to generate this array and reduced the number of cards from 48 to 9, as presented in Table 2.




3.2. Survey Instrument


A questionnaire was designed to collect data from consumers regarding their responses toward sustainable jeans. In the questionnaire, participants were first asked about their awareness and knowledge of different eco-labels in general. In the next section, participants were asked to imagine as if they were shopping for a pair of jeans. Assuming the jeans described can match their favorite style, color, and size, the jeans varied in terms of price, material, brand name, and eco-label. Participants were then asked to review the conjoint cards, one at a time, and indicate their purchase intention on a 7-point Likert scale, where 1 represented “most unlikely to purchase” and 7 represented “most likely to purchase”. An example of a conjoint card is displayed in Figure 1. The final section collected demographic information, including gender, age, education, and income level.




3.3. Data Collection and Sample Profile


The questionnaire was distributed online through a sampling company. Convenience sampling was used to recruit participants for the survey. A screening question was used at the beginning of the survey to exclude minors under 18 years old. After filtering out responses completed in less than 3 min and those exhibiting straight-line answer patterns, a total of 417 valid responses were retained for data analysis. According to Orme [61], the general rule of thumb for conjoint analysis is a minimum of 200 to 300 completed surveys. The sample profile is presented in Table 3. The sample was relatively balanced in terms of gender, with 49.4% male and 48.7% female. The age distribution was fairly even among the age groups, though there was a slightly higher representation in the 25–30 age range. The majority of respondents identified as White (68.3%), followed by Black or African American (16.5%). In terms of education, most participants were high school graduates (28.5%), held a Bachelor’s degree (25.4%), or had an Associate degree (24.7%). Regarding marital status, nearly half of the participants were single (47.2%), and married participants constituted 38.6%. The income levels were diverse, with the largest income group earning less than USD 40,000 (33.6%), followed by 17.5% earning between USD 50,001 and USD 75,000, and 15.8% earning more than USD 125,000. More than half of the participants (58.27%) were aware of the Fair-Trade Certification of textile and apparel products. In contrast, 36.93% had seen the Certified B Corporation label, and 15.35% had noticed the blockchain-eco-label on these products.





4. Results and Discussion


4.1. Which Product Attributes Do Consumers Prioritize When Purchasing Sustainable Denim Jeans?


Data were analyzed using the conjoint program provided in SPSS to examine the relative importance of each attribute and the preferred level for each attribute. Pearson’s R and Kendall’s Tau are measures of goodness of fit for the conjoint analysis model. In this study, Pearson’s R is 0.994 and Kendall’s Tau is 0.944, indicating a very strong correlation between the observed preferences and the model-predicted preferences, thus confirming the high validity of the model.



The relative importance of each attribute is calculated as the percentage of the total product utility contributed by each attribute [62]. This calculation reflects the weight respondents place on each attribute when making decisions. The larger the number, the more important the attribute is to the consumer. According to the relative importance value presented in Table 4, price had the highest relative importance (50.43%), followed by material (17.76%), brand name (16.71%), and eco-label (15.10%). Thus, price is the dominant factor influencing consumers’ choices for sustainable denim jeans. The eco-label is the least influential factor, suggesting that while consumers care about sustainability, other factors such as price, materials, and brand name play more significant roles in their purchasing decisions.




4.2. Part-Worth Utility Estimates


For each attribute, consumers’ preferences of each attribute level are measured by the part-worth utility score. A positive part-worth suggests a preference for that particular attribute level, with higher part-worth utilities indicating stronger preferences [62]. A negative part-worth utility indicates a lesser preference for that attribute level. The absolute value of the part-worth utility reflects the magnitude of preference. As presented in Table 4, denim jeans priced at USD 79 had the highest mean utility value (0.514), followed by jeans priced at USD 99 (−0.004). Jeans priced at USD 129 had the lowest mean utility value (−0.510) among all price levels. In terms of materials, respondents were more likely to purchase denim jeans made of recycled material (0.180) but were reluctant to buy those made of non-recycled materials (−0.180). Regarding brand names, the results indicated that participants had a stronger preference for sustainable jeans from the well-known brand “Levi’s” (0.170) compared to the imaginary made-up brand “Blue Star” (−0.170). Lastly, respondents showed a stronger preference for sustainable denim jeans with a blockchain eco-label (0.142), followed by those with a Fair-Trade Certificate (0.102). On the other hand, sustainable denim jeans without any eco-label (−0.079) or with a Certified B Corporation label (−0.165) were less appealing to participants.



In line with prior research, consumers were found to prioritize price in their sustainable purchasing decisions for fashion products [12,14,16,63]. These findings indicate that consumers are price-sensitive and prefer to purchase sustainable denim jeans at more affordable prices. High prices are often cited as a primary barrier to purchasing sustainable fashion products [64]. Consumers were confused about how sustainability is incorporated into fashion products and were skeptical about the higher prices [37]. Contrary to the current finding, Jegethesan et al. [11] discovered that young Australian consumers were willing to pay a higher price for denim jeans, ranging between USD 250 and USD 400. The preference for lower prices in the current study might be attributed to the distinct demographics of the respondents. Specifically, 64.5% of the respondents in this study reported having a medium to low income, with an annual income of less than USD 75,000.



Material was identified as the second most significant factor for consumers when purchasing sustainable denim products. Similarly, Brand and Rausch [16] found that material was the second most influential factor, following price, in determining consumer choices for sustainable apparel. The preference for materials in the current study aligns with prior research, suggesting that consumers value sustainable materials in their purchasing decisions [14,65]. Utilizing recycled materials in apparel manufacturing not only significantly reduces environmental impacts such as water and energy use, land utilization, and chemical application, but also extends the life span of the garments [3].



Brand name was the third most important factor when purchasing sustainable denim jeans. This finding confirms previous research suggesting that consumers tend to prefer well-known brands [66]. Brand names symbolize quality, trustworthiness, and prestige [67]. They also influence consumer perceptions of sustainable products. Whang et al. [68] discovered that brand name and brand popularity positively influenced Korean consumers’ evaluation of green products. Thus, when consumers perceive a brand favorably and have an inherent trust in it, their positive perceptions are magnified when the brand offers sustainable products, which in turn enhances their intention to purchase such products.



Lastly, respondents assigned little importance to eco-labeling. While this result could be seen as discouraging, it provides great insights regarding how to effectively communicate with consumers about sustainable practices in the production process by choosing the most convincing label certification. For sustainable jeans offered by the same company with the same recycled material at the same price, the choice of labeling will make a significant difference in consumers’ purchase decisions. Specifically, consumers showed a greater willingness to purchase sustainable denim jeans with a blockchain eco-label, followed by those with a Fair-Trade Certificate. The transparency and traceability provided by blockchain technology enhance the credibility of the eco-label [26]. As a result, consumers gain more confidence in the information presented and become less susceptible to greenwashing, which in turn encourages sustainable purchasing. In addition, consumers were more likely to purchase fashion products that have third-party certifications verifying fair labor practices. This supports the findings from Hustvedt and Bernard’s [69] study, which found that consumers were willing to pay more for t-shirts with labor-related information on the labels. On the other hand, there was a clear reluctance to buy sustainable denim jeans without any eco-label. This is in line with the findings of Wang et al. [14], who suggested that consumers were hesitant to buy sustainable apparel that lacks an eco-label. Furthermore, respondents showed even less interest in sustainable denim jeans with a Certified B Corporation label. In the survey, 63% of respondents indicated that they had not seen such labels on textile and apparel products, suggesting that consumers are not well-informed about Certified B Corporations. When consumers are unfamiliar with both the meaning and the certification process of the label, the label alone may not be effective enough to generate deeper consumer engagement.




4.3. Preference Analysis by Demographics


Additional analysis was conducted to examine the influence of demographics on consumers’ preferences for sustainable denim products, including age, gender, education, and income level. Instead of comparing all subgroups for each demographic, a recategorization was conducted to consolidate these subgroups. For example, the seven age groups were consolidated into three categories: Gen Z (18–24), Gen Y (25–30, 31–35, and 36–40), and others (41–45, 46–50, and 51 and over). In terms of gender, since only a very small portion (1.9%) identified as “others,” the analysis included only female and male groups. Education was recategorized to include those with less than a college degree and those with a college degree or higher. Lastly, income is classified into two categories: below USD 75k and above USD 75k. A conjoint analysis was performed on these demographic sub-groups. Table 5 presents the part-worth utilities for each subgroup. Across all sub-groups, consumers’ preferences for material and brand name were consistent. Consumers universally preferred denim jeans made from recycled materials and from the well-known brand “Levi’s”.



However, preferences regarding price varied across different sub-groups. Gen Z (0.687) and Gen Y (0.500) respondents were more sensitive to price. They preferred sustainable jeans only at the lowest price point. In contrast, older generations had a positive attitude towards jeans priced not only at USD 79 but also at USD 99. Previous research has shown that younger generations are more receptive and more concerned about the environment. Consequently, they exhibited a stronger willingness to purchase sustainable fashion products than older consumers [16,51]. However, the current study suggests that Gen Z and Gen Y rely more on price to evaluate clothing than older consumers. This could be due to older generations having more disposable income than Gen Z and Gen Y [70]. Younger generations, especially Gen Z, who might still be in school or early in their careers, often have lower disposable incomes.



When examining gender differences, it appears that female respondents were generally more willing to invest in sustainable denim jeans than male respondents. Females were open to paying both USD 79 (0.498) and USD 99 (0.005), while males were only willing to pay USD 79 (0.561) for a pair of sustainable jeans. Similar findings are also observed in Dangelico et al.’s [71] research, which found that women were more prepared to pay a premium for garments made of organic materials compared to men.



Regarding education, respondents with higher education levels were less price-sensitive. They showed a preference for jeans priced at both USD 79 (0.420) and USD 99 (0.034). In contrast, those with a relatively lower education level tended to prefer jeans priced only at USD 79 (0.582). According to Starr [72], education enhances an individual’s ability to quickly and effectively acquire and evaluate information about the social, ethical, and environmental impacts of their consumption decisions. People with a higher educational background are more likely to buy sustainably, given that college-level education often encourages individuals to consider the broader well-being of society.



Consistent with previous research [12,71], income also significantly influenced price preferences. As seen in Table 5, the group with an income level above USD 75,000 was more willing to accept a higher price compared to the group with an income level of USD 75,000 or less. Consumers with higher incomes can absorb the additional costs associated with sustainable products and are more willing to pay a premium for sustainable fashion products.



In terms of eco-label, age was the only demographic factor that significantly influenced consumers’ preferences. Regardless of gender, education, and income level, consumers favored sustainable denim jeans that have either a blockchain eco-label or Fair-Trade Certification. Surprisingly, as shown in Table 5, Gen Z respondents preferred only the blockchain eco-label (0.326), whereas other age groups valued both the blockchain eco-label and Fair-Trade Certification. Gen Z consumers have grown up in a digital age and are more open to innovative technologies [73]. As a result, they are more familiar with and comfortable with technology-based solutions and are more likely to understand and trust blockchain technology as a reliable source of information. Additionally, Gen Z is more environmentally conscious compared to previous generations [16]. Given that blockchain eco-labels offer a more accurate and verifiable way to assess the environmental impact of products and can be easily accessed digitally, they align well with the beliefs and lifestyle of Gen Z.





5. Conclusions


5.1. Implications


Consumers are showing a growing interest in the environmental and social impacts of the products and services they purchase. This has led to an increasing demand for sustainable fashion items, particularly denim. In response to the rising popularity of sustainable denim and the increasing consumer demand for such products, this research investigated the trade-offs consumers make when purchasing sustainable denim jeans and the impact of sociodemographic factors on their decision-making process. Four attributes were examined: price, material, brand name, and eco-labeling. The results indicated that price is the most influential factor, followed by material, brand name, and eco-label. These findings offer valuable insights for both academic researchers and industry professionals.



From an academic perspective, this study fills a gap in the literature regarding consumers’ trade-offs between sustainable and non-sustainable attributes in sustainable denim purchases. While previous studies have primarily focused on non-sustainable product attributes such as country of origin, price, design, quality, and fit [10,11,12], this research emphasizes the relative importance of price and brand name compared to sustainable attributes like material and eco-labels. Furthermore, there is a growing demand among consumers for transparent communication [6]. Responding to this shift, this research represents one of the first empirical studies to examine how the integration of blockchain technology in eco-labeling affects consumers’ purchasing decisions. This research enhances the understanding of the role of blockchain technology in the fashion industry and sheds light on how digital technologies can contribute to consumers’ sustainable consumption.



In addition, the findings help fashion marketers understand the importance consumers place on product attributes when buying denim jeans. Among the attributes, price is the most important factor influencing consumers’ purchase decisions. Given consumers’ preference for an affordable price, fashion marketers and practitioners should consider offering sustainable denim jeans at competitive price points to attract a larger consumer base. Additionally, fashion brands need to clearly communicate the unique benefits or features that justify the premium pricing of sustainable denim jeans. For example, fashion marketers could utilize marketing campaigns, product tags, and in-store displays to highlight these unique selling points and convey them to consumers. Second, given consumers’ positive attitudes towards recycled materials, fashion brands should actively source and incorporate sustainable materials into their product lines. It is important for fashion marketers to educate consumers about the environmental benefits of using recycled materials. Third, brand name was found to be an important criterion. Thus, establishing a strong brand name is a key element for successful marketing strategies. Lastly, fashion brands should consider leveraging blockchain technology to highlight their commitment to sustainability and engage in transparent communication about their ethical practices. By providing verifiable evidence of such practices, they can appeal to environmentally and socially conscious consumers. Fashion brands should also consider offering consumers access to blockchain information regarding their products to increase engagement and foster trust. When consumers are confident about the ethical and sustainable practices of a brand, they are more likely to remain loyal [74]. Marketers could also use blockchain to educate consumers about the importance of sustainability in fashion. This education can guide them to make informed purchasing decisions, potentially shifting consumer habits towards more sustainable choices. Moreover, brands should increase consumers’ awareness and understanding of lesser-known certifications like the Certified B Corporation label through social media or in-store displays. The findings also suggest that marketing managers and practitioners should take consumers’ sociodemographic factors into consideration when developing marketing strategies. By doing so, fashion marketers can develop more effective and targeted strategies tailored to the unique needs and preferences of different consumer segments.




5.2. Limitations and Future Research Directions


This research has some limitations but also offers opportunities for future studies. First, while this research examined the impact of socio-demographic factors such as age, gender, education, and income level, other factors like consumers’ environmental knowledge, environmental consciousness, and purchase experience could also influence consumers’ preferences for sustainable fashion products. These factors should be further explored in future studies to offer a more holistic understanding of sustainable fashion consumption. Second, this study used Levi’s to represent a well-known brand and a fictitious brand, Blue Star, to represent an unknown brand. Future research could explore the impact of sustainable brand image on consumer choice by including a sustainable brand such as Everlane. Third, this study found a preference for blockchain eco-labels among consumers. Future research could employ a qualitative approach, such as in-depth interviews, to understand the reasons why the blockchain eco-label is most preferred by consumers. Lastly, the data for this study were collected from U.S. respondents, which limits the generalizability of the findings. To obtain more generalizable results, future studies could include consumers from different countries with varied demographics.
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Figure 1. Conjoint card example. 
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Table 1. The attributes and levels.
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	Attributes
	Levels





	Price
	USD 79



	
	USD 99



	
	USD 129



	Materials
	Made of recycled materials



	
	Made of non-recycled materials



	Brand name
	Levi’s



	
	Blue Star



	Eco-label
	No eco-label



	
	Fair-Trade Certification



	
	The Certified B Corporation



	
	Blockchain eco-label










 





Table 2. Conjoint cards.
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	Cards
	Price
	Material
	Brand Name
	Eco-Label





	1
	USD 99
	Non-recycled materials
	Blue Star
	The Certified B Corporation



	2
	USD 79
	Recycled materials
	Levi’s
	No eco-label



	3
	USD 129
	Non-recycled materials
	Blue Star
	Blockchain eco-label



	4
	USD 99
	Recycled materials
	Blue Star
	Fair-Trade Certification



	5
	USD 99
	Non-recycled
	Levi’s
	No eco-label



	6
	USD 99
	Recycled
	Levi’s
	Blockchain eco-label



	7
	USD 129
	Recycled
	Levi’s
	The Certified B Corporation



	8
	USD 79
	Non-recycled
	Blue Star
	No eco-label



	9
	USD 129
	Non-recycled
	Levi’s
	Fair-Trade Certification










 





Table 3. Sample profiles.
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	Demographics
	Percentage (%)
	
	Percentage (%)





	Gender
	
	Education
	



	Male
	49.4%
	Less than high school
	4.1%



	Female
	48.7%
	High school graduate
	28.5%



	Others
	1.9%
	Associate degree/some college education
	24.7%



	Age
	
	Bachelor’s degree
	25.4%



	18–24
	16.5%
	Advanced degree
	17.3%



	25–30
	17.7%
	Marital Status
	



	31–35
	13.2%
	Single
	47.2%



	36–40
	13.4%
	Married
	38.6%



	41–45
	13.2%
	Divorced
	8.9%



	46–50
	13.7%
	Widowed
	2.6%



	51 and over
	12.3%
	Other
	2.7%



	Ethnicity
	
	Income Level
	



	White
	68.3%
	