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Abstract. There is limited empirical support for understanding how blockchain 

transparency shapes consumers’ sustainable consumption. Therefore, this study 

investigates the impact of blockchain transparency on consumers’ sustainable 

consumption choices. This study delves into the impact of blockchain transpar-

ency on consumers' intentions to purchase sustainable products, a topic of in-

creasing relevance in contemporary markets. Employing a novel blockchain-

based app scenario in the fashion apparel industry, we surveyed 282 European 

consumers. Robust data analysis using the partial least squares method reveals 

that blockchain transparency signals product sustainability trustworthiness and 

effectively satisfies consumer concerns, resulting in increased purchase intent 

and positive word of mouth. Notably, we uncover a moderating effect of infor-

mation seeking on the trust-consumer satisfaction relationship. Our study con-

tributes pivotal insights to the evolving discourse on blockchain and sustainable 

consumption, offering valuable implications for both academia and industry. 

Keywords: Blockchain, Transparency, Sustainability, Consumer, Sustainable 

Consumption. 

1 Introduction 

The growth of sustainability related concerns and consumers’ demand for authentic 

sustainable products have encouraged sustainable consumption behavior [1]. While 

putting sustainability ideas into practice is essential for companies, it is also critical to 

effectively communicate this information to stakeholders, especially customers. The 

firms’ disclosures of sustainability related information demonstrate their dedication to 

and credibility of sustainable activities, which influence consumers’ decisions [2]. 

However, consumers face difficulties in validating sustainability promises made by 

the firms. Since producers have more information than consumers, they can decide on 

what information to share with stakeholders [3]. Moreover, due to the proliferation of 

digital technologies, consumers now have access to various information sources, mak-
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ing it much harder for them to determine the veracity of sustainable claims. It is also 

challenging for the companies to operate, communicate, and be transparent in the 

supply chain since the supply network connects multitiered companies at different 

geographical locations [4]. Together, these factors have caused information asym-

metry, making it challenging for consumers to determine the sustainability of a prod-

uct and to believe the information found on centralized systems or other numerous 

dispersed sources. Blockchain has recently emerged as a viable solution to supply 

chain transparency and lowering related risks [5]. 

The review of prior literature highlighted the dominance of previous investigations 

of blockchain applications for upstream supply chain aspects, such as tracking pro-

duction processes and product components [5], and its technical usage in reducing 

carbon footprints, emission trading, avoiding fake products, and avoiding unethical 

behavior [6]. Despite the acknowledged benefits of blockchain for supply chain man-

agement and sustainability, outcomes of blockchain from consumers’ standpoint have 

not been sufficiently manifested. We found that there has been relatively little prior 

scholarly work done to empirically identify the blockchain’s influence on consumers’ 

sustainable consumption behavior. For example, consumers’ blockchain experience 

was acknowledged as strongly influencing impulsive buying in the context of green 

products [7]. While such findings offer insightful information on how blockchain 

affects consumer behavior, they fall short of offering a thorough understanding of the 

underlying mechanisms that influence consumers’ purchase decisions for sustainable 

products from consumers’ viewpoint. The current study extends this nascent research 

to examine how blockchain transparency shapes sustainable consumption behavior. 

Therefore, our study is an effort to address the following research questions (RQs). 

RQ1: What effect do consumers perceive from blockchain transparency that influ-

ences their sustainable consumption behavior? 

RQ2: Through what mechanism blockchain transparency shape sustainable con-

sumption behavior? 

Drawing upon signaling theory [8], we found blockchain transparency as a tool a 

company utilizes to indicate its reliability to consumers. The signaling of blockchain 

transparency can increase consumers’ trust in product sustainability. This study con-

tributes to the prior literature in two ways. Firstly, this study expands blockchain liter-

ature by explicitly exploring blockchain transparency with a market-focused approach 

and identifying its influence on consumers’ sustainable purchasing decisions. Second, 

we delineate the mechanism through which the effect of blockchain technology is 

realized. We found that when companies transparently disclose information about 

their sustainable products using blockchain, consumers perceive them as trustworthy 

and satisfy their concerns about product sustainability. Which in return increases their 

intention to purchase sustainable products and the likelihood of spreading positive 

word of mouth. The adherence to signaling theory highlights the need for transparen-

cy to foster trust, shape consumers’ responsible behavior, and encourage sustainable 

consumption habits.  
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2 Theoretical Background  

2.1 Blockchain Transparency 

Transparency is defined as the level of accessibility and visibility of information [9], 

generally referred to as an open flow of information amongst stakeholders [10]. Uti-

lizing an advanced combination of consensus protocols, distributed architecture, and 

cryptography, blockchain technology unveils a revolutionary technique enabling 

transparent transactions to foster stakeholder trust [11]. Across the supply chain, 

blockchain has been recognized to improve product and process transparency by ena-

bling information traceability and accessibility to the companies and end users in-

volved in the supply chain  [5]. Moreover, due to individuals’ growing sensitivity to 

social and environmental issues, blockchain has arisen as a solution to sustainability 

issues such as sustainability in agrifood [12]. For example, referring to the ecological 

effect of sustainable fashion products, the information transparency provided by 

blockchain has been emphasized to induce an ideal environmental quality level of 

fashion products [13]. Such information (e.g., related to the sustainability of the prod-

uct), when consumers find, lessens the uncertainty surrounding the likelihood that 

their needs and preferences will match the qualities of the product [14]. Blockchain’s 

ability to trace product components can foster consumer trust in  product’s authentici-

ty, quality, and ethical processing. These findings highlight the role of blockchain in 

protecting the consumer market by offering proof of authenticity and enabling cus-

tomers to track and trace the product history. Prior research on the blockchain has 

mostly concentrated on the use of blockchain in the supply chain to measure its ef-

fects on sustainability. However, our study falls under the narrowly focused area of 

consumers’ sustainable consumption decisions and quantifies the impact of block-

chain transparency thereupon.  

 

2.2 Signaling Theory 

Signaling theory originated from an information economics study assuming that buy-

ers and sellers have asymmetric information when they are involved in a market ex-

change [15]. This theory observes that signalers, aware of intangible values and quali-

ties of the company, product, and individual, tend to transmit positive signals to the 

recipients [16]. In the digital realm, digital platform owners act as signalers and send 

signals using technology to attract and build trust with consumers. Our study adopted 

signaling theory to explain that consumers perceive signals transmitted by the block-

chain and might draw conclusions about a product’s sustainability by differentiating 

between high and low sustainability. In this way, blockchain transparency signaling 

trust effectively allays consumers’ concerns about product sustainability by showcas-

ing accurate sustainability related information [17]. In the prior literature, such block-

chain signaling effect has been highlighted to be helpful in consumers’ decision mak-

ing [18]. Therefore, in the interaction of blockchain based information and sustainable 

consumption, signaling theory underpins the notion that a buyer’s trust in product 

sustainability is associated with trustworthiness signals. Following the nascent litera-

ture that proposes blockchain as a trustworthy signal in supplier-buyer relationships 
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[19], we extend this signaling effect to the context of blockchain transparency – sus-

tainable consumption relationship and argue that the implementation of blockchain 

can signal the trustworthiness of sustainability related information about the product 

and ensuring its sustainability. 

3 Hypothesis Development 

Blockchain transparency, through a commitment to information sharing, serve as a 

signal of sellers’ trust (i.e., product sustainability) [19]. The comprehensive infor-

mation that many parties have compiled and disseminated via the blockchain includes 

information on the product's origins, the material used, the environmental effect of the 

product, and the impact of its life cycle [20]. Since blockchain is decentralized and all 

participants on the chain can view the information, it promotes trust in temper-proof 

information. Hence, in the quest for sustainable consumption, blockchain transparen-

cy enables consumers to trust the veracity and accuracy of numerous pieces of infor-

mation provided [20]. Our study theoretically frames blockchain transparency as a 

signal of trust in product sustainability. Thus, we postulate: 

H1: Blockchain transparency positively influences trust in product sustainability. 

 

Tracing product sustainability has become significant as a means to encourage sus-

tainable consumption by giving consumers a greater awareness of process sustainabil-

ity and product life cycle [21]. The visibility of transactions and interactions on a 

blockchain contributes to its transparency [9], which increases consumers’ confidence 

in the product [22]. Thus, the level of blockchain transparency confirmation affects 

consumer satisfaction [23]. Consumers find blockchain transparency satisfying them 

by solving their product sustainability related concerns. To examine this, we postu-

late:  

H2: Blockchain transparency positively influences customer satisfaction 

 

Trust is the key element to determining how satisfied consumers are with a prod-

uct’s sustainability. Consumers are more satisfied, for instance, when they view 

blockchain as trustworthy [24]. It is assumed that trust and degree of satisfaction are 

associated. A transaction would not likely take place without a certain level of trust, 

let alone consumer satisfaction [25]. Trust is important as a crucial heuristic signal for 

consumers’ satisfaction and meaningful decision making [24]. In the context of 

blockchain, a few studies have hypothesized blockchain based trust and consumers’ 

satisfaction with sustainable products, suggesting that blockchain based trust is close-

ly associated with consumers’ satisfaction [26]. Similarly, we anticipate that block-

chain based trust toward product sustainability is positively associated with consum-

ers’ satisfaction. Thus, we  hypothesize: 

H3: The presence of blockchain based trust positively influences consumer satisfac-

tion with sustainable products. 
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Prior research suggests that consumer satisfaction significantly influences consum-

ers’ propensity to buy sustainable products. For example, consumers who are satisfied 

with sustainable brands do not plan to switch [27]. Accordingly, it may be assumed 

that consumers may continue to have the intention to purchase sustainable products if 

they are satisfied with product sustainability ensured by blockchain based trustworthy 

information. Consumer satisfaction with the sustainability of the product explains 

greater intention to purchase it [28]. Hence, we postulate: 

H4: Consumer satisfaction positively influences consumers’ purchase intention. 

 

Prior scholars have acknowledged that satisfied consumers show the intention to 

recommend the company by good word of mouth [29]. Similarly, consumers are more 

inclined to accept and spread the word about firms’ disclosures on product sustaina-

bility if they are satisfied with the information [30]. On the contrary, if they find it 

unsatisfactory, they will dissuade others from using it [31]. Consumer satisfaction is 

undoubtedly a key factor in influencing the propagation of positive word of mouth. 

Therefore, we hypothesize: 

H5: Consumer satisfaction positively influences positive word of mouth. 

 

People who believe in a product with high social value intend to seek information 

that enables them to assess the product benefits (i.e., sustainability) of making a pur-

chase [32]. Consumers could be uninformed about sustainable products as a result of 

information asymmetry between producers and consumers [33]. For example, prior 

findings on consumers’ perception of sustainable packaging have revealed a mis-

match between what consumers believe about the qualities of sustainable packaging 

and how well it performs based on life cycle evaluation [34]. Therefore, consumers 

who are also information seekers may significantly seek information on sustainable 

products in order to engage in sustainable consumption [35]. To come to a decision or 

find a solution to the question, information seekers synthesize knowledge from sever-

al sources, which may strengthen their trust in the sustainability of the product. Con-

sumer tendency to learn more about the sustainability of the product is important to 

understand the link between blockchain based trust and consumers’ satisfaction with 

product sustainability. Thus, we posit: 

H6a: Information seeking moderates the association between trust and consumers’ 

satisfaction. 

H6b: Information seeking moderates the association between blockchain transparency 

and consumers’ satisfaction 

4 Methods 

4.1 Study Design 

To validate our research model, we conducted a scenario-based survey involving 

consumers of sustainable products, using vignettes to present plausible situations and 

gather responses through rating scales. Scenario based methods have been applied in 

information systems research on various topics. We selected the apparel fashion in-
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dustry as our study context due to its significant sustainability challenges, such as 

contributing 4% global emission and 92 million tons of waste. Factors like high water 

usage, chemical pollution, and waste production amplify its environmental impact. A 

recent McKinsey report in 2022 highlighted low trust among 88% of  Generation Z 

consumers in the United States regarding brands’ sustainability claims, emphasizing 

the need for transparency and data backed evidence. The fashion apparel industry thus 

becomes the most pertinent setting for examining our research model. 

To design our study scenario, we conducted two focus group discussions in April 

2023 involving seven participants with a mix of genders. Participants were required to 

have a basic understanding of sustainability and blockchain. At least one participant 

from each group was chosen with a working knowledge of blockchain and sustaina-

bility. Insights gained from this discussion informed the development of our study 

scenario and user interface (UI), aligned with the discussion’s key themes. 

4.2 Instrument Development 

A multi-item scale was used to evaluate each construct. A five-point Likert scale was 

used to measure scale items, with 1 representing strongly disagree and 5 representing 

strongly agree. We adapted the validated study items from the prior studies. Three 

items were adapted for blockchain transparency [36], three items for trust [37], four 

items for consumer satisfaction [38], three items for consumers’ purchase 

intention[39], and four items for information seeking [35].  

4.3 Data Collection and Analysis 

We collected data through the Academic Prolific platform to recruit study partici-

pants. Our sample was restricted to the Europe continent. The data pool consisted of 

332 respondents in total. 39 of these collected responses were either not submitted at 

all or incomplete and therefore returned. After additional analysis, 14 responses that 

failed attention checks and did not match the screening criteria were removed from 

the remaining dataset. As a result, we received 282 valid responses. According to the 

descriptive analysis, there were 111 females (39.4%), 168 males (59.6%), and three 

other genders (1.1%) among the respondents. Respondents aged 21-30 years provided 

the majority of the responses (62.1%). We used partial least squares structural model-

ling (PLS-SEM) to analyze the empirical data.  

5 Results 

5.1 Measurement Model 

The sample of 282 responses considered for analysis. First, we looked at item load-

ings that are required to be 0.70 or higher and are commonly used to assess the indica-

tors’ reliability. From this study’s set of construct indicators, two items were found 

below this threshold and were eliminated. All the remaining item loading values were 

higher than the suggested threshold, as shown in Table 2. Next, we examined the 

constructs’ convergent reliability and discriminant validity of the study model that 

includes six latent constructs such as blockchain transparency, trust, consumer satis-
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faction, consumers’ purchase intention, positive word of mouth, and information 

seeking. To assess the constructs’ internal consistency, we used Cronbach’s alpha 

(CA) and composite reliability (CR) as alternative measurement. The reflective con-

structs in this research model met the prerequisite by having values greater than the 

cutoff values of CA=0.50 and CR=0.70. To verify the convergent validity of the con-

structs, the average variance extracted (AVE) values are more than the threshold val-

ue of 0.50. Since the values were higher than the thresholds, they satisfied the re-

quirements of construct reliability and convergent validity (Table 1). The higher fac-

tor loading indicates higher internal consistency among proposed factors as a result 

showing higher value of CA and CR. However, these values are within the cutoff 

value prescribed by Hair et al. [41].   

Table 1: The assessment of measurement model of constructs 

Constructs Indicators Loadings Mean SD CA(α) CR AVE 

Transparency TRNSP1 0.812 4.245 0.663 0.771 0.867 0.686 

TRNSP2 0.854 4.142 0.773 

TRNSP3 0.818 4.110 0.794 

Trust TRST1 0.924 3.940 0.729 0.904 0.94 0.838 

TRST2 0.916 3.858 0.791 

TRST3 0.908 3.901 0.682 

Consumer satis-

faction 

CS1 0.902 3.862 0.728 0.849 0.909 0.77 

CS2 0.914 3.830 0.748 

CS3 0.813 3.996 0.844 

Consumers' 

purchase inten-

tion 

PI1 0.943 3.468 0.872 0.93 0.956 0.878 

PI2 0.953 3.429 0.881 

PI3 0.915 3.557 0.870 

Positive word of 

mouth 

WOM1 0.905 3.777 0.805 0.881 0.927 0.808 

WOM2 0.907 3.791 0.86 

WOM3 0.885 3.433 0.909 

Information 

Seeking 

IS1 0.793 3.734 0.909 0.827 0.897 0.745 

IS2 0.883 3.681 0.870 

IS3 0.91 3.599 0.918 

 

The measurement model met the requirements for discriminant validity, as highlight-

ed in Table 2, where the diagonal (bold) values denote the AVE square root of every 

construct, which is higher than the relevant correlation coefficient.  

Table 2: Correlation matrix and the square root of AVEs 

  1 2 3 4 5 6 

1. Consumer satisfaction 0.878      
2. Consumers' purchase intention 0.639 0.937     
3. Information seeking 0.639 0.677 0.863    
4. Transparency 0.526 0.416 0.402 0.828   
5. Trust 0.629 0.428 0.421 0.539 0.916  
6. Positive word of mouth 0.752 0.766 0.626 0.396 0.520 0.899 
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5.2 Structural Model 

The outcomes of the hypothesis testing are shown in Figure 1. It shows that block-

chain transparency is positively associated with trust (β=0.538, t=9.351, p<0.001) and 

consumer satisfaction (β=0.159, t=2.979, p<0.01) and supported H1 and H2 respec-

tively. Trust is also seen to be positively related with consumer satisfaction (β=0.323, 

t= 6.232, p<0.001), supporting H3. Next, it is shown that consumer satisfaction is 

strongly associated with consumers’ intention to purchase (β=0.581, t=10.694, 

p<0.001) and positive word of mouth (β=0.752, t=19.655, p<0.0), which supported 

H4 and H5 respectively. The study model is significant since it shows a variance of 

28.9% in trust, 60.1% variance in consumer satisfaction, 41.8% variance in consum-

ers’ purchase intention, and 56.5% variance in positive word of mouth, which is 

above 26%. Moreover, information seeking does moderate the relationship between 

trust and consumer satisfaction (β=0.092, t=1.997, p<0.05). The positive association 

between trust and consumer satisfaction is seen dampened by information seeking. 

Thus, our hypothesis H6a has been confirmed. 

Fig. 1. Structural model results 

6 Discussion 

This study's results present several key findings. First, our study’s findings highlight 

the considerable impact of blockchain transparency on consumer satisfaction, imply-

ing that disclosure of product sustainability related information on the blockchain 

increases consumer satisfaction. This result is consistent with prior literature which 

has validated the significant impact of blockchain transparency on consumer satisfac-

tion [23]. This transparency fosters consumer satisfaction with the sustainability of 

the product which encourages them to adopt sustainable consumption behavior. Prior 

scholarly findings endorsed the causal nexus of transparency and satisfaction [22, 23]. 

This contrasts with the traditional environment without blockchain, where consumers 

would not use a product if they are not satisfied with its sustainability [28]. Such 

breakthroughs suggest that consumers value information offered through transparent 

and traceable systems.  

Second, we delved deeper into the findings to investigate the signaling effect of 

blockchain technology through which it encourages sustainable consumption behav-

ior. We found that the trust that consumers place in blockchain due to its transparency 
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is aligned with the prior findings, suggesting the importance of overall transparency 

for establishing trust [20]. Since blockchain transparency signals trust, consumers can 

observe and verify the company’s claim on sustainability. Such as this is realized 

through the verification of certificates that the third party granted to acknowledge the 

company’s sustainable practices, for example, organic certifications [42]. This signal-

ing impact becomes apparent when the problem of information asymmetry is resolved 

between consumers and producers, removing forgery suspicions. Consequently, con-

sumers get satisfied with products’ sustainability and eventually engage in sustainable 

consumption since they trust the information is indisputable. Hence, our study find-

ings align with signaling theory [8], and prior findings [24], highlighting blockchain 

transparency as a trust building mechanism and promoting sustainable consumption. 

Third, the study findings highlighted that the association between trust and con-

sumer satisfaction is adversely moderated by information seeking behavior. We found 

this reasonable on the grounds of prior findings. First, many individuals lack digital 

information literacy, potentially leading to omitting vital details or retrieving inaccu-

rate information through internet searches[43]. Second, the increased tendency of 

information seeking may result in information overload and conflicting information, 

such as ‘reuse protects the environment’ versus ‘ reusable alternatives take more en-

ergy and generate greenhouse gas emissions’, leaving the consumers perplexed. As a 

result, consumers overloaded with information are less confident, less satisfied, and 

more confused, dampening the relationship between trust and satisfaction. 

7 Study Implications 

7.1 Theoretical Implications 

This study contributes in several ways. First, the study contributes to signaling theory 

highlighting the blockchain’s signaling effect in terms of trustworthy information 

disclosure on product’s sustainability. The results show that blockchain transparency 

signals the veracity of the company’s sustainability claims. Second, prior literature 

has mainly covered blockchain for inbound supply chains. This study adds to the 

consumer research by exploring the individual consumers’ perspective of blockchain, 

precisely when they are to make sustainable consumption decisions. The findings 

showed how consumers react to the blockchain based sustainability related product 

information and are likely to be satisfied when they believe blockchain is trustworthy. 

To decide on sustainable consumption, this study disclosed a mechanism through 

which blockchain facilitates consumers’ decision making. This finding could lead to 

further intriguing exploration of signal effectiveness by examining the time and effort 

consumers will use to determine product sustainability through blockchain. Third, we 

identified that information seeking consumers might not be able to fully trust the 

mechanism owing to the conflicting information accessible from many sources, in-

formation overload, or lack of internet skills. This offers some observable preposi-

tions on the consumers’ sustainable beliefs in the event when they encounter insuffi-

cient or conflicting information from many other conventional sources as well as 

blockchain. 
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7.2 Practical Implications 

Based on the study findings, this study presents some practical implications for 

managers and practitioners. First, it highlights that consumers trust blockchain based 

information due to its transparency. Managers can strategize the information disclo-

sure using blockchain in a way that reduces information asymmetry between producer 

and consumer. Second, given that the consumers are exposed to a diversity of infor-

mation from different sources, managers should consider the pertinent information 

available on other sources when maximizing the blockchain signaling effect. This will 

be beneficial in two ways: 1) they will be able to connect their sustainability claims 

with the sustainability policy framework, and 2) they could refute any contradicting 

information accessible from other sources to lessen its negative impact. As a result, 

the blockchain’s signaling effect would be strengthened. Third, managers should co-

ordinate with the designers to decide what sustainability related information should be 

presented in what way so that consumers can readily comprehend it and do not feel 

overloaded with the information. This will assist managers in considering and evalu-

ating the relative observability and cost of blockchain signals to improve signal effec-

tiveness.  

8 Conclusion and future work 

This study highlighted how blockchain signals work (i.e., the disclosure of trustwor-

thy product sustainability-related information) to encourage sustainable consumption 

behavior (i.e., satisfying consumers’ sustainability concerns leading to purchase inten-

tion). The findings emphasized the significance of blockchain signaling impact. In 

particular, blockchain transparency is the in-built mechanism that signifies the trust-

worthiness of product sustainability through transparent information disclosure and 

influencing consumers’ decisions. However, we found that the tendency of infor-

mation seeking might stifle the link between trust and sustainability. This could be 

due to information overload or a lack of information search skills.  

Despite the nuanced findings, this study has some limitations that prospective re-

search efforts could overcome. First, to examine the signaling effect, this study model 

only considered blockchain transparency and ignored other crucial aspects of block-

chain, such as immutability and decentralization. Future scholars can consider other 

blockchain characteristics to validate the blockchain signaling effect. Next, given the 

early phases of blockchain development, this study undertook an exploratory step to 

assess how consumers perceive blockchain while making a decision. Future studies 

are encouraged to perform more systematic surveys with a bigger and wider popula-

tion in order to generalize these findings. 
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