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ABSTRACT KEYWORDS

The virtual economy has rapidly evolved alongside advances in digital technologies, Metaverse; web 3.0;

including the integration of blockchain and interactive media that enable novel expe- ::’,"’;kcza'”? virtual reality;
Infec

riences and business opportunities. A notable development is the trading of non-fun-
gible tokens (NFTs), where users participate as buyers, owners, sellers, and investors.
This multi-role context, coupled with individual differences, adds complexity to under-
standing consumer motivations for trading and recommending NFTs. Focusing on
NFT art as a representative type of NFTs, this study identifies 14 value dimensions
from NFT technology-related, art-related, and product-related perspectives. Based on a
large-scale international survey, the research examines how these value perceptions
influence purchase and recommendation intention, and how these relationships are
moderated by cultural factors (uncertainty avoidance and long-term orientation) and
prior purchase experience. The findings indicated that product-related values exerted
the strongest influence on consumer behavior, while technology-related values played
a lesser role. Cultural and experiential factors showed limited moderating effects.

1. Introduction

The rapid development of virtual technologies, the Internet of Things (IoT), and FinTech has given rise
to a parallel virtual world where human activities increasingly mirror those in the physical world (Lyu,
2024; Wang & Ahn, 2024). Within this virtual environment, resources and assets are digitized, creating
new categories of virtual goods such as digital currencies, non-fungible tokens (NFTs), in-game items,
and virtual real estate. As metaverse infrastructures and digital economies continue to develop, the vir-
tual asset market is projected to expand further, offering new forms of ownership, exchange, and value
creation (Statista, 2025a).

Among these assets, NFTs have emerged as a transformative innovation, enabling verifiable owner-
ship of unique content such as artworks, music, and collectibles (e.g., Chen et al., 2025; Peres et al.,
2023; Wang et al, 2021). Their combination of technological immutability, esthetic appeal, financial
potential, and other functionalities has attracted a wide range of stakeholders, including artists, con-
sumers, developers, and investors (Wilson et al., 2022). In only a few years, NFTs evolved from a niche
blockchain application into a global economic and cultural phenomenon, attracting millions of consum-
ers and billions in transaction volume (Statista, 2025b). For instance, the digital artwork “The Merge”
by the artist Pak sold for $91.8 million in 2021 through Nifty Gateway, with nearly 29,000 collectors
participating in over 300,000 transactions (Crypto.com, 2023).

Despite these record-breaking successes, the NFT market remains highly volatile, experiencing rapid
rises, sharp collapses, and unpredictable fluctuations (Statista, 2025b). Some NFTs reach multimillion-
dollar valuations, but many others sell for minimal amounts. Underscoring the speculative and unstable
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nature of the market. This paradox raises a fundamental question: What kinds of values do these virtual
products deliver that make them meaningful, desirable, or justify their risk?

From an academic perspective, emerging research has started to examine the perceived value of
NFTs, emphasizing factors like authenticity, inclusivity, and security (e.g., Chen et al., 2025;
Damodaran, 2024; Lee et al., 2023). While these studies offer valuable insights, they often conceptualize
NFTs as isolated products, overlooking the fact that NFTs function primarily as tokens that verify own-
ership and derive meaning from the underlying assets they represent. For instance, artistic value drives
NFT art, functional utility drives NFT gaming assets, and membership benefits drive NFT membership
cards. Consequently, existing studies often fail to capture the contextual and multidimensional nature
of NFT values.

A comprehensive understanding of NFT consumption, therefore, requires a multidimensional per-
spective on perceived value. Such a perspective should encompass the value of the underlying asset
(e.g., artistic, functional, or experiential), technology-driven value (e.g., transparency, uniqueness, and
authenticity), and core product value (e.g., economic, emotional, and social benefits). Equally important
is understanding how these perceived values translate into consumer responses, particularly attitudes,
purchase intentions, and word-of-mouth (WOM) intentions, which play a critical role in shaping mar-
ket dynamics and diffusion.

In addition to identifying value dimensions, it is necessary to consider factors that influence how
consumers perceive and interpret these values. Prior studies have highlighted the role of demographic
characteristics (Sung et al., 2023) and consumer expectations (Griffiths et al., 2024) in NFT purchase
decisions. However, other aspects remain underexplored. One such factor is consumers’ prior experi-
ence with NFTs. Research in behavioral decision-making suggests that knowledge gained through
experience shapes risk perception and behavioral intentions (Fishbein & Ajzen, 1977; Taylor & Todd,
1995). Nevertheless, existing studies predominantly focus on current NFT consumers, limiting insight
into how value perceptions differ between experienced and inexperienced consumers (e.g., Ng et al,
2025; Xie et al.,, 2024; Yilmaz et al,, 2023). Moreover, the novelty and uncertainty inherent in NFTs
may heighten concerns related to financial risk, social acceptance, and legal ambiguity. These concerns
are likely to vary across cultural contexts, as cultural orientations such as uncertainty avoidance and
long-term orientation influence individuals® willingness to engage with speculative and technologically
novel products (Bartikowski et al., 2023). Although prior research has underscored the importance of
cultural influences on NFT adoption (Schlimm et al, 2024; Yang et al., 2024; Yilmaz et al., 2023),
empirical evidence explaining how cultural orientations shape consumers’ perceived value of NFTSs
remains limited.

To address these gaps, this study focuses on NFT art, which represents one of the most prominent
and commercial segments of the virtual economy, ranging from 2D images, music, animations, and
illustrations to 3D models and interactive works. NFT art consumers often occupy multiple roles,
including investors, collectors, sellers, and participants in digital communities. This role multiplicity
complicates the relationship between value perception and decision-making, making NFT art a particu-
larly suitable context for examining how different value dimensions influence consumer behavior.

Accordingly, this study develops an integrated framework to examine how consumers’” perceived values
of NFT art influence their attitudes, purchase intentions, and WOM intentions, as well as how these rela-
tionships are moderated by cultural factors (uncertainty avoidance and long-term orientation) and prior
experience. Grounded in the PERVAL framework (Sweeney & Soutar, 2001), this study extends value
conceptualization by incorporating both the artistic and technological nature of NFT art. 14 perceived
value dimensions across three domains are identified: NFT technology-related values (authenticity, secur-
ity, information transparency, novelty, and uniqueness); art-related values (esthetics, return on investment
(ROI), artists/developers’ attractiveness, and self-expressiveness); and product-related values (enjoyment,
sense of community, subjective norms, quality, and cost). Using data from an international survey of 805
participants, this study employs Partial Least Squares Structural Equation Modeling (PLS-SEM) to
uncover the mechanisms underlying consumer value perception and behavioral intentions.

The remainder of this paper is structured as follows: It begins with a review of the relevant litera-
ture. Next, we outline the methodology, including the data collection procedure and data analysis.
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Following this, the empirical results are presented, alongside a comprehensive discussion of the find-
ings. Finally, the paper concludes by offering practical implications and proposing potential directions
for future research.

2, Background
2.1. Virtual item purchase - from “traditional” to “non-fungible”

Virtual items are digitally stored elements, objects, or assets that can be traded, downloaded, and
accessed across various digital platforms and devices, such as music, images, currencies, and avatar
accessories (Hamari & Keronen, 2017; Kim et al., 2011; Peres et al., 2023). The commercial consump-
tion of virtual items can be traced back to early virtual worlds and social platforms, including Cyworld,
Second Life, and Tencent (Lehdonvirta, 2009). Early research examined the motivations and values
underlying virtual consumption, highlighting factors such as social norms, user involvement, perceived
system quality, social influence, competency, playfulness, enjoyment, and visual appearance (Guo &
Barnes, 2011; Kim et al., 2012; Lehdonvirta, 2009).

As digital environments gradually evolved into gaming ecosystems, research attention shifted toward
motivations and values associated with purchasing in-game items. This stream of research identified
additional value dimensions, including gaming culture, self-expression, functional enhancements,
esthetic decoration, visual distinctiveness, telepresence, escapism, and gifting (Cleghorn & Griffiths,
2015; Hermawan et al., 2023; Mantymaki & Salo, 2015; Marder et al., 2019).

In recent years, technological convergence and social changes have ushered in a new era of meta-
verse-based commerce in which ownership, identity, and value increasingly extend into virtual spaces,
driven by blockchain, extended reality (XR), and FinTech innovations (Al-Adwan et al., 2024; Bilquise
et al., 2025). Within this landscape, NFTs have emerged as a new class of virtual assets that enable veri-
fiable ownership of unique content, ranging from art and collectibles to gaming assets and virtual real
estate. Unlike traditional virtual items that can be easily replicated, NFTs are underpinned by block-
chain technology, which ensures authenticity, provenance, and immutability (Peres et al., 2023).

Recent research has begun to examine consumer perceptions of NFT value and their effects on
behavioral intentions. For instance, Fortagne and Lis (2024) found that functionality, price, security,
privacy, and esthetics positively impact consumer attitudes toward NFTs, while perceived scarcity has a
negative impact. Griffiths et al. (2024) indicated that intrinsic motivation (pleasure) and identified regu-
lation positively impact purchase intention, whereas amotivation has the opposite impact. Efendioglu
(2023) emphasized the role of uniqueness in purchase intention. Xie et al. (2024) demonstrated that
informative, entertaining, uniqueness, and expressive values promote WOM toward branded NFTs.
Despite these insights, existing studies largely conceptualize NFTs as isolated products, neglecting their
hybrid nature as digital tokens that integrate traditional products, such as artworks, membership cards,
and game assets, with blockchain-based technologies. This narrow conceptualization limits our under-
standing of the multidimensional value construction that characterizes NFTs.

Among various NFT categories, NFT art has emerged as one of the most prominent and commer-
cially significant segments. NFT art combines blockchain-based tokenization with creative expressions,
including 2D imagery, animations, music, and 3D models, redefining the creation, consumption, and
value of art (Guan et al., 2025).

2.2. Consumer perceived value on NFT art

Understanding consumer-perceived value is crucial to explaining consumer behaviors, as value repre-
sents the overall assessment of a product’s utility based on perceptions of what is received versus what
is given (Sheth et al., 1991; Zeithaml, 1988).

Early conceptualizations of consumer-perceived value were largely centered on economic factors,
defining value as the balance between utility and cost (Sanchez-Ferndndez & Iniesta-Bonillo, 2007).
However, this view has been acknowledged for its simplicity, as it neglects other important dimensions,
such as hedonic (pleasurable feeling), social, and conditional aspects (Hirschman & Holbrook, 1982).
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Building upon this, Sheth et al. (1991) introduced one of the first multidimensional frameworks that
incorporates both utilitarian and hedonic dimensions, providing a more comprehensive perspective to
explain consumer choices. Later, Holbrook (1999) advanced a broader typology of consumer value, dis-
tinguishing between extrinsic versus intrinsic, self-oriented versus other-oriented, and active versus
reactive forms of value, resulting in eight categories including efficiency, excellence, status, esteem, play,
esthetics, ethics, and spirituality. This multidimensional categorization underscores that consumer value
is highly context-dependent, varying across consumption situations.

As theoretical understandings of value have continued to evolve, additional perspectives have further
enriched the discourse. For example, from the psychological ownership perspective, consumers derive
value from efficacy, self-identity, and having a place to dwell (feel at home) (Pierce et al., 2003). In the
domain of information systems, the Technology Acceptance Model (TAM) remains one of the most
influential frameworks for explaining individuals’ motivations and perceived values related to technol-
ogy adoption, emphasizing perceived usefulness and ease of use (Lee et al., 2003). In the digital era,
Belk (2013) conceptualized the extended self in the digital world, arguing that the digitization of prop-
erty and identity has reshaped how individuals derive meaning and value from virtual assets. Among
these approaches, Sweeney and Soutar (2001) PERVAL framework stands out as one of the most com-
prehensive and empirically validated models for assessing consumer perceived value across products
and services. PERVAL consists of four foundational dimensions: emotional, social, quality (functional),
and economic value. Its parsimonious yet multidimensional structure makes it highly adaptable to
diverse consumption contexts.

As a hybrid product category that combines artistic content, blockchain-enabled technological infra-
structure, and fundamental product attributes, NFT art engages consumers in multiple roles, including
buyer, technology adopter, collector, and investor. Accordingly, consumer value perceptions are derived
from multiple, conceptually distinct sources. To capture this multidimensionality, we conceptualize con-
sumers’ perceived value of NFT art across three overarching categories: (1) Product-related values,
which incorporate the core value dimensions of the PERVAL model and represent the fundamental val-
ues associated with any product; (2) NFT technology-related values, derived from blockchain attributes
such as authenticity, transparency, and security; and (3) Art-related values, grounded in literature on
art consumption. This categorization preserves the theoretical foundation of PERVAL while integrating
context-specific dimensions that reflect the technological and artistic characteristics of NFT art.

2.2.1. Product-related values

The PERVAL framework conceptualizes consumer-perceived value as a multidimensional construct
encompassing emotional, social, economic, and quality dimensions that have been validated across
diverse product and service contexts (Sweeney & Soutar, 2001).

Emotional value pertains to the affective responses elicited from engaging with a product or service
(Sweeney & Soutar, 2001). It is often operationalized as “enjoyment” - a hedonic feeling derived from
engaging in an activity for its intrinsic entertainment and pleasure (Deci & Ryan, 2013). In virtual con-
sumption contexts, emotional value has been shown to play a significant role in influencing purchase
intentions (Hamari, 2017; Hermawan et al., 2023; Kim et al., 2011).

Social value derives from the extent to which a product or service enhances an individual’s social
self-concept or social identity through ownership or usage (Sdnchez-Ferndndez & Iniesta-Bonillo, 2007;
Sweeney & Soutar, 2001). Social value is always conceptualized through two key constructs: subjective
norms, which refer to perceived social pressure or expectations to engage in certain behaviors; and
sense of community, which captures feelings of belonging and shared identity within a group (Ajzen,
1991). Prior studies have shown that both constructs significantly influence virtual item purchase inten-
tions and participation in virtual commercial activities (Al-Adwan et al., 2024; Cleghorn & Griffiths,
2015; Kim et al., 2012).

Economic value traditionally refers to the perceived tradeoff between benefits and costs (Sweeney &
Soutar, 2001). Nowadays, it extends beyond monetary considerations to include time, effort, and per-
ceived efficiency, which remains a strong determinant in the purchasing decisions of virtual items
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(Hamari & Keronen, 2017). In this study, cost refers to the expenses associated with buying and own-
ing NFT art.

Quality reflects consumers’ evaluations of a product’s functional performance and its ability to meet
expectations (Sweeney & Soutar, 2001). For virtual goods, quality encompasses consumers’ objective
opinions regarding aspects like craftsmanship, design, and style (Lehdonvirta, 2009). High perceived
quality has been shown to enhance both satisfaction and purchase intention in online markets (Winata
et al., 2022).

2.2.2. NFT technology-related values

While the PERVAL framework captures fundamental product evaluations, NFTs introduce new sources
of value derived from blockchain technology, necessitating the inclusion of technology-related dimen-
sions. Core blockchain attributes, including decentralization, immutability, traceability, and smart con-
tract functionality, address persistent challenges in art markets, including preservation, fraud, and
authentication (proof of ownership) (Polak et al., 2017; Vuong et al., 2018). These attributes give rise to
technology-driven value perceptions that are conceptually distinct from traditional product attributes,
including authenticity, security, information transparency, novelty, and uniqueness (Damodaran, 2024;
Hofstetter et al., 2022; Kugler, 2021; Peres et al., 2023; Tan & Saraniemi, 2023).

Authenticity refers to the verifiable originality and ownership of an NFT, underpinned by block-
chain’s traceability and immutability. Each NFT’s metadata and transaction history are permanently
recorded on a distributed ledger, ensuring verifiable provenance and preventing forgery (Kugler, 2021;
Marthews & Tucker, 2023). These guarantee that NFTs remain legitimate and traceable virtual assets,
thereby enhancing the value of asset authenticity to consumers while fostering higher levels of trust
and confidence (Joy et al., 2022; Peres et al., 2023; Tan & Saraniemi, 2023).

Security arises from blockchain’s decentralized and cryptographically protected architecture, which
minimizes risks of manipulation, fraud, theft, and transactional error, long-standing concerns in tradi-
tional art markets (Vuong et al., 2018; Wang et al., 2021). Once data is recorded and validated across
distributed nodes, it becomes immutable. This structure provides a strong perception of safety, reinforc-
ing security in blockchain-based transactions (Krél & Zdonek, 2022), thereby potentially generating
value for consumers.

Information transparency reflects blockchain’s ability to make ownership, transactions, and creation
data publicly accessible and verifiable in real time (Al-Jabri & Roztocki, 2015; Joo et al., 2023).
Transparency reduces information asymmetry between buyers and sellers, promotes fairness, account-
ability, and informed decision-making in the NFT market, thereby delivering value to consumers
(Hofstetter et al., 2022).

Novelty encompasses new or unconventional ideas, approaches, expressions, and experiences (Chen,
2009). In the context of NFTs, novelty value reflects engagement with emerging technologies and new
consumption experiences, which can be particularly valuable to innovators and early adopters.

Uniqueness represents consumers’ perception of NFTs as distinct and one-of-a-kind virtual assets
(Dwivedi et al., 2018). Blockchain verification ensures that each NFT exists as a unique entity within
the network, reinforcing exclusivity and rarity (Hofstetter et al., 2022; Wang et al., 2021; Wilson et al,,
2022). This attribute is especially salient in art markets, where distinction and exclusivity are central to
value formation and collector motivation (Geman & Velez, 2015).

2.2.3. Art-related values
Art inherently contains multiple value dimensions that extend beyond basic product or technological
values. These values arise from both the esthetic and symbolic nature of artworks, as well as from the
broader practices of art appreciation and collection (Formanek, 1991; Geman & Velez, 2015). Drawing
on art consumption and collection literature, this study identifies four art-related value dimensions:
esthetics, ROI, artists/developers’ attractiveness, and self-expressiveness.

Esthetics refers to the consumers’ appreciation of an artwork’s style, form, and composition. Unlike
product quality, which reflects an objective opinion on product performance, esthetics is inherently
subjective and tied to personal perceptions of beauty and artistic expression that can influence art
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purchasing decisions (Li & Li, 2022; Velthuis, 2003). Esthetics plays a central role in art creation, evalu-
ation, and appreciation (McIntosh & Schmeichel, 2004), and this role may similarly extend to the con-
text of NFT art.

ROI captures the perceived financial potential of NFT art, which emphasizes expected financial
returns. Art collectors have long viewed artworks as financial assets with investment potential
(Formanek, 1991; McIntosh & Schmeichel, 2004; Mei & Moses, 2002). In the context of NFTs, empir-
ical evidence suggests that prices are largely driven by buyers’ willingness to pay, underscoring the
investment-oriented nature of NFT art and its associated profit potential (Zhang, 2023).

Artists/developers’ attractiveness represents the perceived appeal, reputation, and credibility of the
artist and developer. In traditional art markets, works by renowned artists or developers command
higher prices and greater prestige, regardless of objective quality (Renneboog & Spaenjers, 2013;
Velthuis, 2003). Similarly, in the context of NFTs, creators’ online visibility, reputation, and community
engagement may enhance perceived value for consumers.

Self-expressiveness reflects the extent to which NFT art ownership enables consumers to express per-
sonal identity. Art offers consumers spiritual shelter to reflect on life, reality, and illusion, enhancing
self-expressive value (Chen, 2009; McIntosh & Schmeichel, 2004). For collectors, engaging with art
often fulfills self-expressive and emotional needs, offering a sense of personal enrichment and social
distinction (Baekeland, 2012). Within NFT communities, such expressions may also extend and bring
value to consumers.

Collectively, these perceived value dimensions can potentially impact consumers’ overall evaluations
of NFT art. According to the Theory of Planned Behavior, individuals form behavioral intentions based
on rational evaluations, and favorable attitudes toward a behavior increase the likelihood of performing
it (Ajzen, 1991). Empirical research consistently demonstrates that positive attitudes toward products
and services lead to stronger purchase intentions and more favorable word-of-mouth behaviors
(Homburg et al., 2009; Mishra et al., 2022; Wang et al,, 2019). Accordingly, in the context of NFT art,
consumers’ perceived values are expected to influence attitudes, which in turn shape purchase and rec-
ommendation intentions.

Importantly, the strength of these relationships may vary across individuals. Prior experience can
moderate the relationship between perceived value and behavioral intentions by enhancing familiarity
and reducing perceived risk, thereby shaping how consumers interpret and respond to perceived value
(Fishbein & Ajzen, 1977; Taylor & Todd, 1995). In the context of NFTs, experienced consumers may
interpret and evaluate NFT art values differently from newcomers, resulting in divergent behavioral
responses.

2.3. The moderating role of cultural factors

Culture represents the collective beliefs, values, and mental frameworks that shape the behavior of a
group of people (Guiso et al., 2006). Among the most influential models for analyzing and comparing
cultural differences is Hofstede’s cultural dimensions framework, which identifies several key dimen-
sions: power distance, uncertainty avoidance, individualism versus collectivism, femininity versus mas-
culinity, and short-term versus long-term orientation (Hofstede, 1984, 2001).

Hofstede’s cultural framework has been widely applied in information systems and consumer behav-
ior research. For example, cultural dimensions have been shown to influence community engagement
among tourists (Nusair et al., 2024) and to moderate the effects of social, individual, and technological
factors on behavioral intentions in social commerce (Jadil et al., 2023). Recent work by Schlimm et al.
(2024) further suggests that cultural variations may shape how consumers perceive the value of NFTs.
Despite these advances, empirical research examining how cultural factors moderate the relationship
between consumer-perceived value and behavioral intentions in NFT contexts remains limited.

Hofstede (1984, 2001) emphasized that not all cultural dimensions are equally salient across contexts.
Accordingly, this study focuses on uncertainty avoidance and long-term orientation, as NFT art mar-
kets are characterized by technological novelty, pricing volatility, speculative investment motives, and
uncertainty regarding long-term value. These characteristics make uncertainty avoidance and long-term
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orientation particularly influential in shaping how consumers evaluate perceived value and translate
such evaluations into behavioral responses.

2.3.1. Uncertainty avoidance

Uncertainty avoidance reflects the extent to which individuals within a culture feel
uncomfortable with ambiguous and uncertain situations (Hofstede, 2001). Cultures high in uncertainty
avoidance prefer stability, structured environments, and established rules to mitigate uncertainty,
whereas low uncertainty avoidance cultures are more open to novelty, adventure, and diversity
(Ma et al., 2023).

Prior studies have found that high uncertainty avoidance often exerts a negative moderating impact
on consumer behaviors related to adopting new products and emerging technologies (Erumban & De
Jong, 2006). For example, individuals perceiving high uncertainty in virtual commercial activities
exhibit greater non-adoption intentions (Al-Adwan, 2024). However, existing findings are not entirely
consistent, as some studies report insignificant or context-dependent effects of uncertainty avoidance
on innovation adoption (Bukowski & Rudnicki, 2019).

Given the inherently speculative and volatile characteristics of NFT art, it is plausible that uncer-
tainty avoidance moderates the relationship between perceived value and behavioral intentions.

2.3.2. Long-term orientation

Long-term orientation distinguishes cultures that prioritize future-oriented outcomes from those
emphasizing immediate gratification (Hofstede, 1984, 2001). Long-term oriented societies tend to value
sustained progress, innovation, and delayed rewards, while short-term oriented societies emphasize
immediate results and show a stronger attachment to tradition (Mattila, 1999).

Previous research demonstrates that long-term orientation can moderate the relationship between
consumer psychology and behavior (Sharma et al., 2023). However, its impact on new product and
innovation acceptance is mixed, with some studies reporting strong moderating effects on innovation
adoption and technology use (Bukowski & Rudnicki, 2019; Chi et al., 2023), while others find limited
or no impact (Jadil et al., 2023).

In the context of NFT art, where consumers may weigh both short-term speculative gains and long-
term investment potential, long-term orientation is likely to shape how individuals evaluate and
respond to perceived value.

2.4. Research questions

Building upon the research gaps and theoretical framework developed in the preceding sections, this
study aims to address the following research questions:

RQ1: How do consumers’ perceived values of NFT art influence their attitudes, purchase intentions,
and willingness to recommend (i.e., word-of-mouth)?

RQ2.1: To what extent do cultural dimensions (i.e., uncertainty avoidance and long-term orientation)
moderate the relationships between perceived value and consumer responses, i.e., attitudes and behav-
ioral intentions?

RQ2.2: Does prior NFT purchase experience moderate the relationships between perceived value and
consumer responses, i.e., attitudes and behavioral intentions?

Figure 1 presents a visual conceptual map summarizing the structure of the perceived value dimen-
sions in this study. The map illustrates how the 14 value dimensions are grouped into three overarch-
ing categories (NFT technology-related, art-related, and product-related values). It also shows the
moderating variables (uncertainty avoidance, long-term orientation, and prior purchase experience) and
outcome variables (attitude, purchase intention, and WOM).
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Figure 1. Research model.
Note: Moderators (1): cultural belief — uncertainty avoidance; (2) cultural belief — long-term orientation; (3) prior purchase experience.

3. Research method
3.1. Participants

The final sample consisted of 805 participants (Table 1). In terms of gender, 64.2% identified as male
and 35.8% as female, reflecting market statistics that report a predominantly male NFT user base
(Statista, 2024). Age distribution is also closely aligned with global NFT consumer profiles: 89.7% of
respondents were under 45, consistent with industry data indicating that NFT adoption is concentrated
among individuals aged 18-44 (Statista, 2025b). These demographic patterns suggest that the sample
broadly represents the core population driving current NFT consumption.

Participants exhibited diverse socioeconomic backgrounds. A majority of participants (60.4%)
reported being in full-time employment, with diverse educational backgrounds ranging from middle
school to doctoral degrees. The largest groups held either a high school/vocational/technical school
qualification (28.8%) or a bachelor’s degree (45.8%). In terms of household income, 64.5% of respond-
ents reported earnings between $10,000 and $69,999. A portion of the participants indicated limited
income, with 12.2% reporting annual earnings of less than $10,000. This is consistent with the demo-
graphic profile, which includes students (10.7%) and unemployed individuals (9.8%) who may not have
a steady source of income.

Geographically, the sample was internationally diverse. The most represented countries were South
Africa, the United Kingdom, the United States, Nigeria, and Poland. Benchmarking against global NFT
market statistics indicates that most participants originate from countries ranked within the top 40
NFT markets worldwide (Statista, 2025b). However, the sample underrepresents several major markets,
including Japan, Germany, and India, which account for a substantial share of global NFT activity.
This underrepresentation might limit the generalizability of the findings to regions with distinct cultural
or technological adoption profiles.

Besides, regarding NFT experience, 48.7% of participants had experience of purchasing NFTs, while
51.3% had not.
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3.2. Procedure

3.2.1. Survey design and participant recruitment

The survey was implemented using LimeSurvey, with data collected through Prolific (https://www.
prolific.com), a globally recognized crowdsourcing research platform widely utilized in academic
research. The study drew from Prolific’s pool of over 150,000 eligible international participants, encom-
passing diverse demographic and cultural backgrounds. Each participant was compensated for $3 in
accordance with Prolific’s policies and payment guidelines.

Prolific allows open recruitment within defined demographic criteria. This study did not specifically
target individuals with prior NFT purchasing experience; rather, it included participants with varying
levels of NFT familiarity to ensure representativeness and capture diverse consumer perspectives. We
provided an introduction to NFTs at the beginning of the survey to ensure that participants without
prior NFT experience understood what NFTs are and how they function (further details are presented
in Section 3.2.2). A brief screening question (“Have you heard of or interacted with NFTs before?”)
was included to confirm a basic awareness of the concept. Moreover, the study did not apply additional
demographic filters such as age, gender, education, income, or country of residence, in order to obtain
a more heterogeneous and globally distributed sample. This open recruitment strategy enabled the
inclusion of respondents with diverse demographic and cultural backgrounds, as well as varying levels
of prior NFT experience.

To ensure survey quality, precision, and clarity, we rigorously optimized the survey’s logic and valid-
ity. Prior to launching the main data collection, the survey was reviewed by six doctoral
researchers, two postdoctoral researchers with expertise in NFTs or survey methodology, and two pro-
fessors specializing in marketing to evaluate readability, rationale, and clarity. Additionally, we gathered
industry insights on the perceived values of NFT art to ensure the survey’s relevance and
comprehensiveness.

3.2.2. Survey structure

The survey consisted of three main sections. Section 1: At the start of the survey, all participants were
required to review and consent to a form that detailed their participation was entirely voluntary and
that they could choose to withdraw from the study at any stage without any consequences. To protect
participant privacy, all responses were anonymized and securely stored on the university server. Section
2: Given that NFT art is a relatively new and unfamiliar topic for many, this section began with an
introduction to NFTs and NFT art to provide participants with foundational knowledge, covering
topics such as NFT definitions, characteristics of NFT art, and NFT purchasing methods (see Figure 2
for an example). This section was crafted to maintain a neutral tone and avoid mentioning the variables
we intended to measure. Multiple rounds of discussion, internal review, and revisions were conducted

Part 1: NFT art as assets

NFT art represents a distinct category within the realm of NFTs and digital assets, it refers to “digital assets stored on a blockchain that represent content or even physical items” (Coursera, 2023)*.

Digital assets are resources or items created and stored digitally, possessing monetary or intangible val
companies, or entities (such as government, legal, and nonprofit organizations). Examples of digital a:

, functionality, and emotional satisfaction). These assets can be owned by individuals,
rt, virtual real estate, and domain names. Again, in this context, our focus is specifically on
the art.

Currently, the most commonly seen NFT art covers a variety of visual and auditory expressions, such as animations, photographs, paintings, pictures, music, movies, and drawings (an example is shown in

=:EN . L

Figure 2).

Figure 2. Example of the NFT introduction section.
Note: The NFT examples shown in the figure were obtained via screenshots from the OpenSea platform (https://opensea.io/).


https://www.prolific.com
https://www.prolific.com
https://opensea.io/
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to ensure the section was clear, complete, and unbiased. A 13-question quiz followed the introduction
to verify participants’ understanding of the material (e.g., “The price of NFT is market-oriented—true/
false”). Participants needed to answer all of the questions correctly to proceed to Section 3. Those who
did not pass the quiz could either read the introductory content to retake the quiz or exit the survey.
Following the quiz, participants were directed to the demographic information section, which included
questions about gender, financial attitudes, and other relevant details. A screening question (“Do you
have experience buying NFTs?”) was included to segment participants into two groups: those with prior
NFT purchase experience and those without. Participants with NFT experience answered additional
questions about their purchasing experiences, such as “How much did you spend on purchasing NFT's
(estimated, in USD)?,” “How many NFTs do you own (approximately),” and “How often do you buy
NFT art?” Section 3: Participants were asked to report their perceptions and opinions about NFT art,
as well as their cultural beliefs. Details of the measurement items are outlined in the subsequent part of
the study.

3.2.3. Pilot study

We conducted a pilot study in December 2023 with a sample of 47 participants to identify potential
challenges respondents might face and to evaluate the validity of the measurement items. Open-ended
feedback was gathered to enhance item clarity, improve readability, and address potential
misunderstandings.

3.2.4. Formal study

The formal survey was conducted through the Prolific platform between January and February 2024.
To avoid duplicating participants, cookies were set to block repeated participation based on IP
addresses, and participants’ Prolific IDs were recorded. A total of 875 respondents successfully com-
pleted the survey.

3.2.5. Data screening

To maintain data quality and reliability, a rigorous screening process was applied. Participants were
excluded from the analysis if they met one or more of the following disqualification criteria: (1) failed
two attention check questions, e.g., “If you are still paying attention to the question, please select 1
(strongly disagree)”; or (2) displayed response patterns indicating a lack of engagement, such as select-
ing the same answer across multiple items; or (3) completed the survey in an unreasonably short
amount of time (Meade & Craig, 2012). Following this process, 70 cases (8% of the dataset) were
excluded, leaving a final sample of 805 responses for analysis.

The final sample size (N=805) exceeds the recommended thresholds for PLS-SEM. Following the
“10-times rule” (Hair et al., 2021), the most complex construct in the model was predicted by 14 value
dimensions, requiring a minimum sample of 140 participants. The obtained sample thus exceeds this
requirement and provides robust statistical power. To further confirm adequacy, we conducted a priori
power analysis using G*Power 3.1 (F tests; Linear multiple regression: Fixed model, R* deviation from
zero). With parameters set at f2 = 0.15 (medium effect), o« =0.05, and desired power = 0.95, the ana-
lysis indicated a minimum required sample size of N=194 (numerator df=14; denominator df=179;
critical F=1.747). Our actual sample (N =805) substantially exceeds this threshold, confirming that the
study is well powered for detecting medium effects in the proposed model.

3.3. Measurement

Building on established scales and insights from prior research, the authors either adapted or developed
measurement items to capture the 14 dimensions of consumer-perceived value, ensuring alignment
with the objectives of this study. Specifically, new scales for authenticity and security were proposed
based on recent studies on blockchain technology and NFTs. For instance, recognizing that “the distrib-
uted ledger technology helps to authenticate ownership of a digital asset” (Chohan, 2024), we included
items “NFT art generally features verified ownership” and “NFT art generally has proven authenticity.”
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For the dimensions of information transparency and uniqueness, we adapted existing scales and added
items to enhance their relevance to our study. In terms of information transparency, we added the item
“NFT art generally has publicly visible information records,” reflecting the transparency of blockchain
transactions, where all transactions are visible to the public (Valeonti et al., 2021). Regarding unique-
ness, we adapted the measurement scale by splitting an original item: “These BNFTs are really special
and different to others” (Lee et al., 2023) into two separate items: “NFT art generally exhibits a degree
of scarcity” and “NFT art generally possesses a certain level of specialness.” This adaptation better
reflects the varied attributes of uniqueness inherent in NFT art. Additionally, consumer attitude, pur-
chase intention, WOM, uncertainty avoidance, and long-term orientation were adapted from extant
research. All measurements employed a 7-point Likert scale, with responses ranging from 1 (“strongly
disagree”) to 7 (“strongly agree”), as outlined in Table 2. Both adapted and newly developed items were
rigorously reviewed, discussed, and refined by an expert panel that comprised of four senior research-
ers, each holding a Ph.D. in either economics or business management and having knowledge about
NFTs. All measurement items demonstrated satisfactory outer loadings ranging from 0.643 to 0.952,
which exceeded the recommended threshold. Given that loadings as low as 0.40 are acceptable in
exploratory research, these results confirm adequate indicator reliability and support the convergent
validity of the constructs (Hair, Ringle, et al., 2013).

3.4. Validity and reliability

The research model was tested using PLS-SEM in SmartPLS 4. This method was selected because it is
well-suited for exploratory research and construct validation, particularly when data may deviate from
normal distribution assumptions (Chin et al., 2003; Marcoulides et al., 2009). Although PLS-SEM does
not provide global goodness-of-fit indices like covariance-based SEM, its predictive orientation, capacity
to handle complex and hierarchical models, and flexibility regarding data distribution make it the most
appropriate and robust method for analyzing this study’s exploratory and multidimensional framework
(Hair et al., 2017).

The model, incorporating moderators, was assessed for validity and reliability, with all variables
based on reflective measures. To evaluate convergent validity, Cronbach’s alpha (o), composite reliabil-
ity (CR), and average variance extracted (AVE) were calculated (Table 3). All metrics exceeded the
established thresholds from the literature: o> 0.7, CR > 0.7, and AVE > 0.5 (Fornell & Larcker, 1981;
Nunnally, 1994). As no data was missing, imputation methods were unnecessary. These results confirm
that the model satisfies the convergent validity and reliability requirements.

Discriminant validity was evaluated through three methods. First, item cross-loadings were examined
to ensure that each item’s loading on its intended construct exceeded its loading on any other construct
(Hair, Ringle, et al., 2013), resulting in the removal of item COS 3. Second, the Fornell-Larcker criter-
ion was applied (Table 4), comparing the square root of the AVE for each construct with the highest
correlation between constructs (Fornell & Larcker, 1981). Additionally, no inter-correlation should
exceed 0.9 (Pavlou et al.,, 2007). During this analysis, issues were identified with the PI and WOM con-
structs, leading to the removal of item PI 3. Third, we applied the Heterotrait-Monotrait Ratio of
Correlations (HTMT) (Henseler et al., 2015), following the criterion that validity is deemed insufficient
if the HTMT value reaches 1. In our analysis, all HTMT values fell below this threshold, and none of
the corresponding confidence intervals (CI) included zero, confirming discriminant validity and statis-
tical significance (Hair et al., 2021). Together, these tests confirmed that discriminant validity was
adequately established.

To mitigate common method bias (CMB), several procedural remedies were implemented during the
survey design stage. All items were phrased using neutral wording, presented in a randomized order,
and responses were collected anonymously for academic purposes only. Statistically, potential CMB was
assessed using Harman’s single-factor test, conducted through an unrotated principal component ana-
lysis in SPSS (Podsakoff et al., 2003). The first factor accounted for 49.92% of the total variance, which
is below the commonly applied 50% threshold for indicating substantial CMB (Fuller et al., 2016).

In addition, measurement invariance was examined using the Measurement Invariance of Composite
Models (MICOM) procedure in SmartPLS. Respondents were divided into high and low groups based



(panuiuod)

100Z ‘1eIn0s pue A3usams GE8'0 pacud Ajqeuoseal Ajjessuab st ue [N 1 SOD 150)
6£6°0 AJunwwod |4N 3y} ul SI9Y1o yum puog poob e aAey 0} dw s9|qeud Me J4N ¥ J0S
6v6°0 Aunwwod e jo 3jdoad Jay1o 0} PadIAUUOD [33) O} dW SIeUd Me J4N €905
" 6£6°0 Ajunwwod e 03 Buojaq | Jey} 994 01 dW SI|GRUS e [{N 7 O0S
- 8007 “[e 19 U0sIdd 2060 Aunwiwod 4N JO Jaquidw e 1| [934 0} AW SI|GRUd e [4N 1 DOS Ayunwwod Jo asuas
860 (SLAN yuMm Jerjiwey a1e £3y3 41) Me 14N Ang 03 aw abeinodua pjnom axepaidde | woym 3jdoad NS
1560 (SLAN yum Jerjiwey ate £dy3 1) ve [N Buiseydind sw jo AAnisod uiyl pjnom aw 03 jueyodwi ate oym 3jdoay € NgS
w 0£6°0 (SLAN YuM Jeljiwey a1e A3yl 4I) e J4N PUSWWO0I3I PINOM sapniie Aw dduanpul oym 3jdoad Z NgS
5 GLOZ “OISIAIOY pue LieweH 1680 (SLAN yum Jerjiwey aie £3y3 y1) eapt poob e si ue 4N buifng 1eyl yuiyy pjnom mouy | ajdoad L NgS Swuou AIR(gNS
< 5760 Bunsasaul Ajjesauab s ye 14N ¥ (N3
i 760 juesea|d Ajjesauab si ye 14N € (N3
£ €760 bunpxa Ajjessuab st ve 14N C N3
& ¥00T ‘u3pfiaH Jop uep 1680 a|qekofus Ajjesauab st e 14N L IN3 JuawAofug
5 anjeA panladiad pajejal-1dnpoid
W 0260 Ayjeuosiad/Auapl umo Aw adeys aw si9| Ajesauab e 14N ¥ 33§
m_ 0L6°0 J19sAw ssaidxa aw s39] Ajjesauab ue 14N €335
= 1670 Amuapi Aw syen Ajjessuab ue [N Z33S
AMn £10T “|e 19 SaUA 3@ 1680 we | uosiad jo pup| yeym juasaidas sw sdjay Ajjesausb ue 14N 1 335 SS9UAAISSAIAXD-95
2 1060 9]qeMOJWOD [33) W Aew oym siadojaAap/sisilie sanjoaul Ajjesduab e 4N ¥ Y1V
o 988°0 uoneindas poob e yum s1adojanap/sisite sanjoAul Ajjesauab ue 4N € 41y
o 198°0 siadojanap/sisiue paziubodai-||am SaAjoAuUl Ajjessuab ye | 4N T YLV SS9UIAIDRINE
M_ 610Z “|e 19 sauo| 1/8°0 I | woym siadojanap/sisiue saAjoAul Ajjesauab ue 14N L Y1V ,s1adojanap/sisiny
& €180 Aauow d10w dyew 01 U0 s3|qeud Ajjesausb ue 14N ¥ 104
o 8/8°0 (AIpuisiadins ysiuiwip 1ou [j1m 3d1d S)) anjeA Jo a103s poob e Ajjesauab s ue [N €104
2 9¥8°0 dwil} JaA0 saseasnul dud saduauadxa Ajjessusb e 4N 104
s 810T “|e 39 3H 1160 JUdWISaAUL [epueuly poob e Ajjesauab si e 14N 1 104 JUSWISIAUI UO UINIdY
m 5€6°0 Bujjeadde spunos o syoo| Ajjesauab e 14N € S3v
< 260 Buipunos-poob 1o bupjool-poob Ajjesauab si ye |4N 7SIy
& SL0Z “|e 1@ bunquoy $98°0 Bupjys Ajuoupne o Ajjensia Ajjesauab si ye | 4N 1 S3v $119Y153
= anjeA paAladiad pajeRs-Uy
- €790 Audieds Jo 931bap e suqiyxe Ajjessusb ue 14N ¥ INN
5680 ssau[eads Jo [9A3] UleHD B S3ssassod Ajjesauab e 4N £ INN
€20 “|e 19 997 9¢8°0 pupy e Jo auo Ajjesauab st e |4N CINN
8007 “19191YdS pue juelq 8/8°0 anbiun Ajybiy Ajjessuab s we [N L INN ssauanbiun
0690 MaU S| Je pue ] 4N jo uofeuiquod syl ¥ AON
0880 dAlleAOUUL S| e pue 4N JO uoneuiquod a3yl € AON
LT8°0 Buisudins si e pue J4N Jo uoneUIqUIOd 3y T AON
€00z ‘Bueny G€8°0 anijeutbew si Je pue 14N JO uoBeUIqUOd 3y L AON AyanoN
6880 pJ023J uoljewLIOjul By} JO (B1ep JO IPAJ| BIIIUS 3Y3) MOj} Judiedsues) e sey Ajjesduab e 4N ¥ INI
/80 SPJ022J UOHRWIOUI 3Y} Ul A)AIDE Aue JOo M3IA Judledsuel) e sey Ajjesauab e J4N € INI
120Z “le 19 G€8°0 SPI03J UOIJEWLIOUI S} 0] SS3De judiedsuel) sey Ajjesauab ue [N Z INI
1U03|eA {1Z0Z “Ie 39 Yllew 8€/°0 spl0daJ uonewuogul 3[qisia Apignd sey Ajjesauab e 4N L INI Aouasedsues) uopewioyu)
92,0 (93e3S pasdyeun pue [euibuo ue bujuielal sueaw pasadweiun) uonewsoyul paadwelun sey Ajjesauab ue 14N ¥ N3s
1£8°0 Buppey woy pardaloid aq Ajjessusb ued ue 14N € N3s
7207 “|e 19 Yled $8/°0 ssa30id uoiesuel] 3INds e sey Ajjessuab ue [N zn3s
/10T ‘lueyye] pue nisue 0r80 SaNSS| pnely wolj padalosd aq Ajjessusab ued pe 14N EN A3ndag
€580 Apnuayine uanoid sey Ajjesauab ue 4N ¥ 1Ny
7180 Buikdo> pazioyineun sploae Ajjesauab e J4N € 1Ny
20T 6080 9uo |eulblio ay) st 931d Me ay3 1eyl sainsud Ajjesauab e [N z1iny
“le 33 Yed ‘407 ‘ueyoyd €8/°0 diysiaumo panylaA sainyedy Ajjesauab e 4N L 1Ny Aydnuayiny

anjeA paaiad pajejps-Abojouydal 14N

$32In0S () buipeo way| apo) 1PNIISU0)

‘SjusWainses|y g 9|qel



i
<<
-
w
9
=z
<<
>
>

4V} "9JN3NJ 3Y1 Ul $$320NS 404 uny s,Aepoy dn Bulab puiw 3,uop | S 0l1
$8/°0 ‘buruuejd wusl-buoj Jayaid | Aym sI ydiym ‘aininy ay3 ul 3undds buiag Jo dduepodwl Y1 Ul dASI] | ¥ 011
690 '2N3NJ Y3 Ul SS3I0NS BUIASIYDE J0J [RIIUISSD S| MOU pJey Buppom 1eyy yuiyy | €011
5990 ‘uiebe pue uiebe buif1) woly sw dois Jou pjNoys ainjie} eyl a3l | z ol
LL0OZ “|e 39 00\ 02,0 *21n1NJ 3y} J0j IABS 0} AW SMO||e H 3SNed3q 3sIm S| Judsaid a3yl ul A|nyaied Asuow Aw Buisn 1eyl yuiyy o} pual | L 011 uoI1RIURLO WI)-BbuoT
€/8°0 ‘juepodwi aJe suonesado 1oy suoldNISUl ‘Sw 104 S VNN
1810 ‘Inydjay aJe sainpadoud yiom pazipiepuels ‘Ajjeuosiad ¥ ¥YNN
6780 "W Jo payadxa sI 1eym Jo aw wioyul £3y3 asnedaq juepodwi e suoienbas pue sajns ‘sw Jo4 £ VNN
8580 'sainpad0Jd pue suofdNIIsul Moj|o4 A|9so[d> 01 Juenodwi sI 3 uIyl | Z VNN
110Z “|e 19 00\ 1180 "op 0} padadxa w,| Jeym mouy sKemfe | eyl os [1e1ap ul no pajjads suoidnIIsul aAey 03 Juenodwi SI 3l 9AS1[] | L ¥YNN ddueploAe Auienadun
uoisuswip |ednyjn)
9€6'0 Je [4N K13 03 Wy} [|93 PiNom | ‘Ue 104 bupjoo| a1am spudlly Aw j| ¥ WOM
7890 (9549914 ‘) SpusLy AW 01 1l PUSWWIODAI 10U PINOM | ‘e [N Yim duauadxs Aw usain € WOM
7560 spuayy Aw 01 Le [N PUSWWIOd) PINom | ¢ NOM (9€8'0=,0 1580 =)
100Z ‘Il weyxep ¥26°0 iMe 4N JO yinow-jo-piom aAiisod peaids 0} nok ale A9y MOH 1 WOM YInow-Jo-pIop
paniwo (954991 ) e [4N dseydund 01 J0u 31| pjnom | ‘p|nod | J| €1nd
L¥6°0 }e Jo swioy J3Ylo ueyl Jayiel Me 14N aseydind 03 si uonuul AW ZInd (627L°0=,0 '9L°0 =.4)
L00Z ‘@3f1aydeneyg 1€6°0 1 buiseydind jou ueyy Jayies ue J4N aseydind o) puaiul | L Ind uonualul Aseydind
7160 3|qeioney Ajjessuab st e |4N ¥ 1Y
L€60 eapl poob e Ajjessuab si e [4N € L1y
L16°0 Buiyy snmisod e Ajjessuab st ve 14N [N (988'0=,0 ‘€680 =)
SLOT ‘O1sIAOy pue LeweH LL8°0 Buiyy asim e aq 01 Jybnoyy A|jesauab si e [N L1y apnuIy
UOIUAUI pue IPNHNY
5/8°0 (uondadiad Aw uo paseq) Ajpuaisisuod wiouad pjnom ‘sbesane uo ‘ue J4N ¥ YN0
060 (uondaziad Aw uo paseq) Aujenb jo piepuels ajqeidsdde ue sujeyuiew ‘abesane uo ‘e J4N £ VYN0
€060 (uondadniad Aw uo paseq) apew-jjam si ‘obesane uo ‘ue [N Z¥YNO
L00Z ‘4eInos pue A3usams 8/8°0 (uondadciad Aw uo paseq) Aujenb juaisisuod siqgiyxs ‘abelane uo ‘ye J4N 1 VNO Ayjend
9880 |ediwounda Ajjesauab aq pjnom ue 14N ¥ S0D
paniwo 221d ay3 Joj npoid poob e Ajjesauab s ye |4N €50D
9160 Aauow 1oy anjeA s1ayo Ajjesauab e 4N 750D
$92IN0S (D) buipeo way| 9po) 1NIISU0D)

"panunuo) °z ajqel



INTERNATIONAL JOURNAL OF HUMAN-COMPUTER INTERACTION 15

Table 3. The reliability and convergent validity of the reflective measures.

Construct o CR Ave
Authenticity 0.832 0.888 0.664
Security 0.811 0.875 0.638
Information transparency 0.857 0.902 0.699
Novelty 0.826 0.884 0.658
Uniqueness 0.833 0.889 0.671
Esthetics 0.893 0.933 0.824
Return on investment 0.885 0.921 0.744
Artists/developers’ attractiveness 0.903 0.932 0.774
Self-expressiveness 0.931 0.951 0.829
Enjoyment 0.937 0.955 0.841
Subjective norms 0.948 0.963 0.866
Sense of community 0.950 0.964 0.870
Cost 0.854 0.911 0.774
Quality 0.912 0.938 0.792
Attitude 0.931 0.951 0.828
Purchase intention 0.867 0.937 0.882
Word-of-mouth 0.900 0.932 0.776
Uncertainty avoidance 0.889 0918 0.693
Long-term orientation 0.784 0.851 0.535

Note: oz Cronbach’s alpha; CR: composite reliability; AVE: average variance extracted.

on mean splits for uncertainty avoidance and long-term orientation. The results showed that all con-
structs satisfied the criterion for compositional invariance (p > 0.05), indicating that respondents across
different levels of cultural values interpreted the constructs in a comparable manner (Henseler et al.,
2016). This establishes partial measurement invariance, supporting the valid interpretation of moder-
ation effects involving cultural dimensions in the PLS-SEM model.

3.5. Model fit

To evaluate model fit, we employed the Standardized Root Mean Square Residual (SRMR), a metric
used to determine how well the estimated model reproduces the observed covariance matrix. The
SRMR value was 0.047, meeting the criteria for a good model fit (Hu & Bentler, 1999). We also
assessed the in-sample predictive power using R’ and the out-of-sample predictive using Q> (Hair
et al,, 2019). R* values range from 0 (weak explanatory capacity) to 1 (strong explanatory capacity). In
our model, R? values were 89.3% for attitudes, 76% for purchase intentions, and 85.1% for WOM. A
positive Q* value indicates that the model’s predictive error is smaller than that of using mean values
alone (the baseline prediction error), thereby demonstrating better predictive performance. Our findings
show that Q* values were 88.6% for attitudes, 72.9% for purchase intentions, and 83.6% for WOM, con-
firming predictive relevance across all constructs.

Meanwhile, multicollinearity at the construct level was assessed using variance inflation factors
(VIF). With a large sample size (n > 500), all values were below 10 (range = 1.78-9.55), which satisfies
the classical regression threshold (Hair, Black, et al., 2013; Kutner, 2005), and most were below or close
to 5, which represents the more conservative guideline for PLS-SEM. These results indicate that multi-
collinearity is not a major concern. Slightly higher VIF values for certain constructs (e.g., enjoyment
and esthetics) likely reflect conceptual proximity, meaning that these dimensions capture related facets
of hedonic value rather than problematic redundancy. This interrelatedness is theoretically consistent
with the multidimensional nature of consumer perceived value.

4. Results

A three-step structural modeling analysis was conducted for the primary model and models with two
primary categories of moderators. Section 4.1 shows the results of the primary research model, examin-
ing the impact of perceived value on attitudes and behavioral intentions toward NFT art. Section 4.2
reports the moderating effects of uncertainty avoidance, long-term orientation, and prior NFT purchase
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Figure 3. Impact of NFT technology-related value.

Note:

o This result is derived from the full model presented in Figure 1. In the current figure, only the NFT technology-related value paths are dis-
played for clarity.

o Dashed lines indicate non-significant paths, whereas solid lines represent significant paths.

experience (Figures 3-5). All models were tested with five control variables (gender, age, education,
employment, income).

4.1. Main effects

For NFT technology-related values, novelty showed a statistically significant positive association with
consumer attitudes (ff=0.080, p=0.001). None of the other NFT technology-related values demon-
strated significant relationships with purchase intentions or WOM. For art-related values, ROI was
positively associated with consumer attitudes (f=0.108, p <0.001), purchase intentions (f=0.171,
p <0.001), and WOM (f#=0.128, p < 0.001). Self-expressiveness also showed significant positive associ-
ations with purchase intentions (f=0.175, p <0.001) and WOM (ff =0.093, p=10.011). Artists/develop-
ers’ attractiveness exhibited a small but significant negative association with WOM (f = —0.069,
p=0.035), while esthetics was not significantly related to any of the outcome variables. For product-
related values, several factors displayed statistically significant associations with consumer attitudes,
including enjoyment (f=0.304, p <0.001), subjective norms (f=0.190, p <0.001), cost (=0.155,
p <0.001), and quality (f=0.125, p=0.001). Subjective norms (f =0.327, p <0.001), sense of commu-
nity (f=0.091, p=0.031), and cost (f=0.092, p=0.029) were positively associated with purchase
intentions. Enjoyment (f =0.135, p=0.002), subjective norms (ff=0.316, p <0.001), sense of commu-
nity (f=0.097, p=0.006), and cost (f=0.083, p=0.021) were positively associated with WOM.
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Figure 4. Impact of art-related value.
Note:
o This result is derived from the full model presented in Figure 1. In the current figure, only the art-related value paths are displayed for
clarity.

o Dashed lines indicate non-significant paths, whereas solid lines represent significant paths.
e The moderator prior purchase experiences is not included in this figure because it did not exhibit any statistically significant moderating
effect.

Furthermore, consumer attitudes were significantly associated with both purchase intentions (f =0.147,
p=0.016) and WOM (f=0.228, p <0.001). A complete summary of standardized path coefficients is
reported in Table 5.

Regarding control variables, gender, age, education, employment status, and income were not signifi-
cantly related to attitudes or WOM. However, gender showed a significant positive association with
purchase intentions (ff=0.193, p <0.001). With male coded as the reference category, this result indi-
cates that male participants reported higher purchase intentions compared with female participants.

4.2. Moderation effects

The moderating analyses showed that uncertainty avoidance and long-term orientation exhibited lim-
ited overall effects. Uncertainty avoidance showed a positive moderating association with the link
between authenticity and consumer attitudes (f=0.092, p <0.001) and with the relationship between
quality and purchase intentions (f=0.151, p=0.011). Conversely, it showed negative moderating asso-

ciations for the relationship between uniqueness and attitudes (f = —0.080, p=0.012), as well as for
the associations of ROI (f = —0.107, p =0.034), self-expressiveness (f = —0.138, p=0.019), and enjoy-
ment (f = —0.165, p=0.003) with purchase intentions. Uncertainty avoidance also negatively moder-

ated the association between ROI and WOM (f = —0.079, p=0.037).



INTERNATIONAL JOURNAL OF HUMAN-COMPUTER INTERACTION 19

Prior purchase Uncertainty
experience avoidance

Product-related value

.A/__ ___________ Purchase

1
1
1
1
1
1
' ;
| B intention
1
b 097 +*%
1
1
! 0.091 *
! . .
! Subjective 7
1
1 norms L,
]
1
| 0.304 **x
1
1
0. 190 ***
: Sense of
1 Y ... T T R R TR Ny V.
: community i
1
]
1 Py 0.125 **
1
i 0.135 **
1 Cost
1
1
]
1
1
1
1
1 . ~
' Quality =~  #=-r------------------------s-es
1
1
1
1
]

Figure 5. Impact of product-related value.

Note:

o This result is derived from the full model presented in Figure 1. In the current figure, only the product-related value paths are displayed for
clarity.

o Dashed lines indicate non-significant paths, whereas solid lines represent significant paths.

e The moderator long-term orientation is not included in this figure because it did not exhibit any statistically significant moderating effect.

Long-term orientation strengthened the relationships between uniqueness and attitudes (f =0.079,
p=0.022), authenticity (f=0.093, p=0.026) and purchase intentions, and self-expressiveness
(f=0.121, p=0.045) and purchase intentions.

Prior NFT purchase experience strengthened the association between authenticity and purchase
intentions (f=0.149, p=0.040) and weakened the association between subjective norms and purchase
intentions (f = —0.367, p < 0.001).

5. Discussion

To interpret the empirical findings in relation to the research questions, this section synthesizes the
results through three themes: the effects of perceived values on consumers’ behavior intentions (RQ 1),
the moderating roles of cultural orientations (RQ 2.1), and the moderating role of prior NFT experi-
ence (RQ 2.2). Overall, our findings showed that product-related values exerted the strongest influence
on consumers’ behavioral intentions, followed by art-related values, whereas NFT technology-related
values exhibited comparatively weaker effects. Furthermore, uncertainty avoidance, long-term orienta-
tion, and prior experience exhibited selective and limited moderating effects on the relationships
between perceived values and behavioral intentions. The following discussion highlights and interprets
the most salient findings in light of the research questions and the broader literature.
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Table 5. Effects of perceived value on attitude, purchase intention, and WOM.

Perceived value p S p 95% Cl

NFT technology-related value

Authenticity Attitude 0.044 0.079 —0.004 0.096
Security 0.003 0.894 —0.043 0.048
Information transparency —0.002 0.904 —0.043 0.037
Novelty 0.080 ** 0.001 0.032 0.128
Uniqueness —0.020 0.479 —0.077 0.034
Authenticity Purchase intention —-0.026 0.463 —0.096 0.043
Security —-0.023 0.528 —0.092 0.047
Information transparency —0.010 0.726 —0.064 0.044
Novelty —0.039 0.219 —0.100 0.024
Uniqueness —0.032 0.417 —0.110 0.047
Authenticity Word-of-mouth —0.007 0.802 —0.063 0.052
Security —0.033 0.236 —0.089 0.021
Information transparency 0.004 0.882 —0.043 0.052
Novelty —0.025 0.376 —0.078 0.032
Uniqueness 0.024 0.448 —0.038 0.084
Art-related value

Esthetics Attitude 0.039 0.276 —0.029 0.111
Return on investment 0.108 ook <0.001 0.055 0.162
Artists/developers’ attractiveness 0.010 0.760 —0.053 0.073
Self-expressiveness 0.043 0.208 —0.023 0.111
Esthetics Purchase intention —0.020 0.639 —0.105 0.061
Return on investment 0.171 ook <0.001 0.087 0.252
Artists/developers’ attractiveness 0.011 0.800 —-0.076 0.096
Self-expressiveness 0.175 ook <0.001 0.083 0.269
Esthetics Word-of-mouth —-0.018 0.662 —0.096 0.063
Return on investment 0.128 ook <0.001 0.065 0.190
Artists/developers’ attractiveness —0.069 * 0.035 —0.134 —0.005
Self-expressiveness 0.093 * 0.011 0.021 0.164
Product-related value

Enjoyment Attitude 0.304 ok <0.001 0.231 0.377
Subjective norms 0.190 HoEE <0.001 0.139 0.238
Sense of community —0.033 0.275 —0.093 0.025
Cost 0.155 ook <0.001 0.097 0.210
Quality 0.125 ok 0.001 0.052 0.202
Enjoyment Purchase intention 0.074 0.131 —0.024 0.172
Subjective norms 0.327 HoAk <0.001 0.234 0.418
Sense of community 0.091 * 0.031 0.006 0.171
Cost 0.092 * 0.029 0.010 0.174
Quality —-0.019 0.715 —0.122 0.083
Enjoyment Word-of-mouth 0.135 Hx 0.002 0.050 0.221
Subjective norms 0316 ook <0.001 0.239 0.391
Sense of community 0.097 ok 0.006 0.027 0.165
Cost 0.083 * 0.021 0.012 0.152
Quality 0.029 0.471 —0.049 0.110
Purchase intention and WOM

Attitude Purchase intention 0.147 * 0.016 0.026 0.264
Attitude Word-of-mouth 0.228 ok <0.001 0.133 0316
Control variables

Gender Attitude —0.003 0.894 —0.051 0.043
Age 0.041 0.362 —0.073 0.106
Education —0.022 0.484 —0.072 0.053
Employment —0.015 0.732 —0.104 0.066
Income 0.063 0.443 —0.142 0.167
Gender Purchase intention 0.193 HoEK <0.001 0.118 0.266
Age —0.093 0.355 —0.243 0.170
Education —0.050 0.403 —0.132 0.104
Employment 0.059 0313 —0.079 0.159
Income —0.028 0.758 —0.167 0.180
Gender Word-of-mouth —-0.029 0.327 —0.088 0.028
Age —0.035 0.558 —0.141 0.098
Education —0.052 0.321 —-0.110 0.089
Employment 0.002 0.964 —0.084 0.067
Income —0.047 0.452 —0.138 0.106

Note: S: significance; *p < 0.05; **p < 0.01; ***p < 0.001; Cl: confidence interval.
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5.1. The impacts of perceived value of NFT art on consumers’ attitudes, purchase intentions,
and willingness to recommend

5.1.1. The impact of NFT technology-related values

Our results indicate that only the technological novelty of NFTs, stemming from their distinctiveness
relative to traditional art forms, was significantly associated with consumer attitudes. This aligns
with previous findings that novelty enhances consumer engagement by providing a differentiated
experience (Choi & Johnson, 2019). However, this interest did not translate into purchase or WOM
intentions. A plausible explanation is that novelty simultaneously introduces perceived risk (Chavas &
Nauges, 2020), which may discourage behavioral intentions when real financial costs and uncertainties
are involved.

Other NFT technology-related values did not demonstrate significant effects on consumer attitudes
and behavior intentions. This diverges from earlier studies that identify authenticity as a predictor of
consumer behavioral intentions (Paschina, 2023; Razmus et al, 2024; Yang et al., 2022). A potential
explanation lies in the limitations of blockchain verification, which confirms token ownership but does
not necessarily confer legal rights to the underlying digital asset, such as copyright or commercial use
(Polenakis et al., 2024). Moreover, many consumers lack a technical understanding of how blockchain
ensures the authenticity of NFTs, which may weaken the behavioral relevance of this value dimension.

Similarly, security did not yield significant effects despite being a core promise of blockchain tech-
nologies. This could stem from persistent security concerns associated with blockchain-related products,
including vulnerabilities in decentralized finance protocols and smart contracts (Das et al, 2022).
Negative reports and past scandals involving blockchain-based products such as Race Attack, Finney
Attack, and cryptocurrency thefts (Biryukov & Tikhomirov, 2019; Moubarak et al., 2018) may have
shaped skeptical cognitive schemas, thereby eroding consumers’ perceived value of the security of
NFTs.

Regarding information transparency, prior research has shown that greater information transparency
can enhance behavioral intentions (Yang et al., 2022; Zhou et al., 2018). However, this relationship did
not hold in the NFT context. This may be because perceived transparency depends on which aspects of
information consumers value, such as product features, vendor reputation, and warranty policies, rather
than price and privacy information (Zhou et al., 2018). According to schema theory, individuals inter-
pret new information through the lens of prior knowledge and experiences (Winn, 2013; Zhou et al,
2018). Consumers accustomed to transparent e-commerce systems may already take information acces-
sibility for granted, diminishing its perceived importance. Furthermore, transparency is often associated
with both trust and perceived risk (Fu et al., 2025). In the context of NFTs, however, trust and risk are
primarily based on decentralized technologies rather than human intermediaries (Tan & Saraniemi,
2023). This technological reliance may dilute the perceived benefits of transparency, as confidence in
blockchain systems depends on consumers’ understanding and belief in the reliability of the underlying
technology. Consequently, the positive effect of information transparency on behavioral intentions may
be mitigated, leading to insignificant results.

With respect to uniqueness, prior studies present contradictory evidence: uniqueness can enhance
desirability (Efendioglu, 2023; Lee et al., 2023; Mardon & Belk, 2018; Xie et al., 2024), yet it may also
deter purchase intentions (Fortagne & Lis, 2024). Our findings indicated no significant effect. This
result may be explained by opposing psychological pathways. On one hand, uniqueness increases
hedonic appeal by signaling exclusivity; on the other hand, in NFT markets, extreme uniqueness may
reduce utilitarian expectations by limiting future buyer interest and lowering anticipated financial
returns. These competing effects likely counteract one another, producing the observed nonsignificant
relationship (Fortagne & Lis, 2024).

5.1.2. The impact of art-related values

The findings indicate that consumers tended to view NFT art primarily as an investment vehicle rather
than as an esthetic or cultural product when deciding whether to purchase or share it. This aligns with
previous studies showing that ROI considerations are central to cryptocurrencies (Mishra et al., 2023)
and parallels traditional art markets where financial valuation and speculation have long been critical
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determinants of demand (Lee & Cha, 2024; Mei & Moses, 2002). This highlights a growing trend in the
virtual economy, where artistic expression and financial investment increasingly converge.

Moreover, consumers’ intentions to purchase and disseminate NFT art were driven by its capacity to
express identity and foster emotional connection. This finding is consistent with prior research empha-
sizing self-expressiveness as a key motivation in art collecting and virtual ownership contexts, where
artworks allow individuals to express inner values, signal social distinction, and reinforce self-concept
(Formanek, 1991; McIntosh & Schmeichel, 2004). It also aligns with studies indicating that expressive
value enhances WOM and advocacy behaviors in NFT contexts (Xie et al.,, 2024). From a psychological
perspective, this relationship can be understood through psychological ownership theory, which posits
that ownership helps individuals to define themselves, express identity to others, and maintain a sense
of continuity over time (Pierce et al., 2003). When consumers perceive that NFT art enables them to
express their identity, they are more likely to develop a stronger sense of psychological ownership,
thereby increasing their purchase intentions and willingness to recommend to others.

However, in contrast to prior studies showing that esthetics can influence purchase intentions in vir-
tual items and NFT contexts (Fortagne & Lis, 2024; Marder et al., 2019). Our findings indicate that
esthetic value exerted an insignificant impact on consumer behavior within the NFT art context. One
possible explanation lies in the growing integration of Al-generated art within NFTs (Maidin et al,
2025). Existing research suggests that non-experts do not differentiate significantly between AI- and
human-created artworks in terms of appreciation, purchase intention, or collection interest, whereas art
experts tend to evaluate Al-generated works less favorably (Gu & Li, 2022). These opposing effects may
offset each other, thereby diminishing the overall influence of esthetic value. Moreover, esthetics is
inherently subjective, and the NFT ecosystem is strongly shaped by rapidly shifting market trends
rather than purely by artistic appeal. As a result, consumers may prioritize other values such as invest-
ment potential or symbolic meaning over the visual or auditory appeal of the art.

Similarly, artist or developer attractiveness showed a limited and slightly negative impact on con-
sumer behavior, particularly regarding WOM. This finding contrasts with the traditional art market,
where the reputation of established figures such as Van Gogh or Picasso substantially enhances con-
sumers’ behavioral intentions. One possible explanation is that artistic reputation and perceived attract-
iveness require time and consistent public exposure to develop. In contrast, the NFT art market is
relatively new and largely populated by emerging or lesser-known creators who possess limited public
recognition or perceived expertise. This lack of established reputation may weaken the influence of cre-
ator attractiveness and expertise on consumer evaluations, thereby reducing WOM intentions (Sun
et al.,, 2021).

5.1.3. The impact of product-related values

Our findings indicate that the pleasure derived from NFT art emerged as a key driver of positive con-
sumer attitudes and WOM intentions, consistent with previous studies showing that enjoyment enhan-
ces favorable evaluations and sharing intentions (Huang et al.,, 2017; Widyastuti et al., 2024). However,
its effect on purchase intentions was less direct. This finding diverges from prior research identifying
enjoyment as a strong predictor of purchase intentions in virtual items and gaming contexts (Franque
et al., 2020; Hermawan et al., 2023), as well as earlier NFT research suggesting a direct link between
pleasure and buying behaviors (Griffiths et al., 2024). The weaker relationship observed here may reflect
the dual nature of NFT art as both a creative and financial asset, where rational evaluation of cost and
investment potential tempers the influence of emotional enjoyment (Kumar & Goyal, 2016). In other
words, while enjoyment enhances the emotional appeal of NFT art, consumers may hesitate to purchase
if the perceived price is too high or if the product offers hedonic satisfaction without clear utilitarian
or financial justification.

In terms of social value, subjective norms played a critical role in shaping consumer attitudes, pur-
chase intentions, and WOM intentions toward NFT art. This finding aligns with prior research demon-
strating that peer influence drives decision-making across various contexts, ranging from virtual goods
to traditional asset purchases (Ajzen, 1991; Mantymaki & Salo, 2015; Mishra et al,, 2023). Likewise,
sense of community was associated with purchase intentions and WOM, but not with consumer
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attitudes. This pattern suggests that community participation functions as a behavioral motivator rather
than an attitudinal driver. Consistent with findings in virtual goods and cryptocurrency contexts, com-
munity engagement appears crucial to value creation, as most trades occur in online marketplaces, fos-
tering a sense of identity and enhancing social standing (Marder et al., 2019; Yilmaz et al., 2023).

Cost (value for money) was also positively associated with attitudes, purchase intentions, and WOM.
This finding aligns with prior literature highlighting that cost plays a central role in fostering favorable
consumer behavior (Fortagne & Lis, 2024; Rajaguru, 2016). In NFT art, cost is interpreted through per-
ceived value for money rather than through objective standards. Because NFTs lack clear functional
benchmarks, consumers rely on subjective perception, market trends, and contextual factors such as
potential financial return and symbolic appeal (Nadini et al.,, 2021). Price thus acts as a diagnostic cue
of quality or investment potential (Rao & Monroe, 1989), helping consumers justify their decision. As a
result, perceived cost efficiency remains an important driver of NFT art consumption.

Finally, quality was positively associated with consumer attitudes but was not significantly associated
with purchase intentions or WOM. While objective product quality can shape subjective opinion on
perceived quality, overall evaluations, and purchase intention (Monroe, 1985; Rao & Monroe, 1989;
Winata et al.,, 2022), its direct behavioral impact appears limited in the NFT art context. This may stem
from the perception that quality is an inherent and expected attribute, rather than a differentiating fac-
tor in driving purchase behavior. Consumers may appreciate high-quality NFT artworks, but without
additional functional or emotional incentives, quality alone is insufficient to trigger purchasing or shar-
ing behaviors.

5.2. The moderating role of cultural dimensions

5.2.1. The moderating effect of uncertainty avoidance

NFTs are inherently speculative and volatile, creating substantial uncertainty for consumers. Our results
indicate that uncertainty avoidance moderated several value dimensions intersected with perceptions of
risk or reliability. Within NFT technology-related values, high uncertainty avoidance consumers were
more likely to develop positive attitudes when authenticity was emphasized. For these consumers,
authenticity may provide psychological assurance by verifying ownership and protecting against
unauthorized duplication (Polenakis et al., 2024), thus enhancing perceived reliability and reducing per-
ceived uncertainty. Conversely, when consumers perceive a platform or digital asset as unreliable, their
attitudes toward virtual transactions tend to decline (Al-Adwan, 2024).

Moreover, uncertainty avoidance weakened the influence of uniqueness on consumer attitudes.
Although uniqueness typically satisfies the need for differentiation (Cheema & Kaikati, 2010), in the
NFT context, it may also introduce ambiguity because uniqueness is tied to speculative resale potential
and unstable market demand. High uncertainty avoidance individuals, who tend to view unpredictabil-
ity as threatening (Ma et al., 2023; Moon et al., 2008), may therefore be less receptive to highly distinct-
ive or unconventional NFT art.

Other NFT technology-related values, including security, information transparency, and novelty, did
not interact significantly with uncertainty avoidance. Despite blockchain being promoted as secure and
transparent, these attributes are technically complex and often not well understood by general consum-
ers, which may weaken their relevance for uncertainty reduction. Moreover, consumers may already
expect transparency from digital platforms and may view NFT marketplaces as functionally similar to
traditional e-commerce platforms. As a result, transparency may no longer serve as a distinctive feature
or meaningfully reduce perceived risk, which helps explain why it did not significantly alter perceptions
of uncertainty.

For art-related values, uncertainty avoidance exerted more substantial effects. Consumers with high
uncertainty avoidance placed less emphasis on ROI when forming purchase and WOM intentions. This
finding is consistent with research indicating that individuals with high uncertainty avoidance tend to
show lower investment responsiveness in volatile or unpredictable environments (Bloom et al., 2007)
and are less willing to participate in virtual commercial activities (Al-Adwan et al.,, 2024). Given the
speculative nature of NFT art, these consumers are likely to perceive an elevated risk of financial loss,
which reduces their willingness to purchase or recommend NFTs (Lee & Cha, 2024).
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Similarly, uncertainty avoidance weakened the relationship between self-expressiveness and purchase
intentions. According to construal-level theory, psychological distance shapes how individuals evaluate
objects and determine their value (Trope & Liberman, 2010). Although self-expressiveness can reduce
psychological distance by fostering a sense of personal relevance to the NFT artwork, it also introduces
elements of customization and individuality that deviate from standardized norms (Li et al., 2024).
Such uniqueness may create additional uncertainty, especially when considering its economic value
when reselling. Consumers with a strong aversion to uncertainty may therefore find highly self-expres-
sive products less appealing.

Furthermore, uncertainty avoidance did not moderate the effects of esthetics or artists/developers’
attractiveness. A possible explanation is that esthetic judgments are subjective and tied to changing
trends; consumers may value certain NFT styles because they are popular rather than because they
reduce uncertainty (Maidin et al., 2025). Similarly, creator attractiveness functions as a relatively weak
evaluative signal in this context. Most NFT artists do not possess widespread public recognition, and
the growing involvement of AI in content creation further reduces the relevance of individual creators’
reputations. These value dimensions are therefore less connected to uncertainty reduction.

Within product-related values, uncertainty avoidance weakened the relationship between enjoyment
and purchase intentions. Although unpredictability can, in some contexts, heighten enjoyment (Allen &
Greenberger, 1979), such as mystery-box purchases, it can also serve as a deterrent when financial costs
and risks are involved. In the context of NFT art, market volatility and pricing uncertainty are likely to
shift consumers’ focus from emotional enjoyment to more rational evaluations of financial risks (Faraji-
Rad & Pham, 2017). As a result, high uncertainty avoidance consumers may prioritize caution over
hedonic appeal when deciding whether to purchase NFTs.

Conversely, uncertainty avoidance strengthened the relationship between quality and purchase inten-
tions. High-quality NFTs that meet perceived standards may serve as signals of reliability, reducing per-
ceived risk. This aligns with prior research indicating that high uncertainty avoidance consumers tend
to value product reliability, consistency, and conformity to expectations, exhibiting a low tolerance for
deviations from established standards (Reimann et al., 2008).

However, our results diverge from prior research suggesting that uncertainty can be reduced through
informational influence, such as observing or receiving recommendations from peers, where subjective
norms typically serve as stronger determinants of behavioral intention among individuals from high
uncertainty avoidance cultures (Srite & Karahanna, 2006). One possible explanation is that social
endorsement may not directly alleviate perceptions of market risk. In the NFT context, where volatility
and speculation remain prominent, uncertainty surrounding the product’s future value persists regard-
less of social influence. Consequently, cultural tendencies toward uncertainty avoidance appear to exert
an insignificant moderating effect on the relationship between perceived social values and behavioral
intentions. Furthermore, uncertainty avoidance did not moderate the effect of sense of community on
behavioral intentions. Although herd behavior can reduce uncertainty in some financial contexts by sig-
naling collective confidence (Loxton et al., 2020), community belonging in NFT markets may not offer
the same reassurance. NFT communities often support interaction between consumers rather than pre-
dictable financial outcomes (Colicev, 2023). As a result, participation in these communities does not
necessarily mitigate perceptions of market volatility or investment risk. Therefore, for high uncertainty
avoidance consumers, a stronger sense of community does not translate into reduced uncertainty or
stronger behavioral intentions.

Finally, some dimensions were unlikely to be moderated by uncertainty avoidance because they lack
a direct conceptual link to uncertainty reduction. Novelty, as measured in this study, refers to artistic
novelty rather than technological uncertainty. Cost captures perceived value for money rather than
potential profit or financial loss; as such, it does not directly address concerns about market unpredict-
ability. These conceptual characteristics help explain why uncertainty avoidance did not interact signifi-
cantly with novelty or cost.
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5.2.2. The moderating effect of long-term orientation

Long-term orientation demonstrated modest moderating effects, with its influence emerging primarily
in relation to authenticity, uniqueness, and self-expressiveness. Consumers with stronger long-term ori-
entations were more likely to exhibit purchase intentions driven by authenticity. A plausible explan-
ation is that authenticity fosters trust and perceived stability, factors that are highly valued by
individuals who prioritize sustained benefits and enduring reliability (Safeer & Liu, 2023; Sallaku &
Vigolo, 2024). Long-term-oriented consumers also responded more positively to the uniqueness of NFT
art compared with consumers who prioritize immediate gains. Although prior research suggests that
long-term orientation does not typically predict preferences for uniqueness (Alzahrani & Copeland,
2017), uniqueness in NFTs can be interpreted as a potential investment advantage, since rarity often
drives long-term price appreciation (Aaker, 1996). Furthermore, long-term orientation strengthened the
relationship between self-expressiveness and purchase intentions. This indicates that consumers
may view self-expression as a durable source of emotional fulfillment and personal continuity. Self-
expressive products foster emotional attachment and psychological ownership (Siddique & Rajput,
2022), which may be perceived as long-lasting benefits and particularly salient for individuals with
future-oriented mindsets.

However, long-term orientation did not moderate most other relationships. One explanation is that
long-term orientation reflects a broader cultural tendency toward perseverance and delayed gratification,
which is less directly connected to short-term product evaluations or immediate experiential responses.
For NFT art, the long-term benefits mainly come from financial and emotional value, making this cul-
tural dimension less relevant to other value constructs such as hedonic enjoyment and information trans-
parency. Additionally, the limited influence may reflect sample characteristics: long-term orientation is
more prominent in certain cultural regions, particularly in East and Southeast Asia (Srite & Karahanna,
2006), whereas the present study draws from a globally distributed sample with substantial cultural het-
erogeneity. As a result, the variability necessary for strong moderating effects may have been diluted.

5.3. The moderating role of prior NFT experience

Prior research suggests that experienced consumers possess greater familiarity and cognitive accessibil-
ity, which facilitates information processing, impression formation, and decision-making (Fishbein &
Ajzen, 1977; Higgins, 2012; Taylor & Todd, 1995). However, in the context of this study, prior NFT
experience exhibited only a limited moderating role, influencing only the effects of authenticity and
subjective norms. Our results indicate that consumers with prior NFT experience placed greater value
on blockchain-enabled authenticity than those unfamiliar with NFTs. For inexperienced consumers, a
lack of technical knowledge may lead to skepticism toward the product. This skepticism may also stem
from persistent issues in the traditional art market, where issues like forgery and unauthorized repro-
ductions create doubt and uncertainty (Gerstenblith, 2011). Consequently, when encountering an
unfamiliar and technologically complex market, inexperienced consumers may adopt a cautious stance
until they acquire greater understanding and confidence.

In contrast, consumers who had previously purchased NFTs placed less importance on peer opinions
when considering future purchases. This diverges from prior literature, which indicates that subjective
norms significantly affect perceived usefulness and behavioral intentions (Schepers & Wetzels, 2007), and
once subjective norms are internalized, they become resistant to change unless confronted with new
information (Ajzen, 1991). A plausible explanation is that experienced consumers have gained a deeper
understanding of the market, technology, and NFT value, which leads to greater confidence in their deci-
sion-making and less reliance on others’ opinions. Over time, these consumers develop their own criteria
for evaluating NFTs, based on personal preferences and past experiences, rather than social influences.

However, prior experience did not moderate other value dimensions. One reason is the rapid and con-
tinual evolution of the NFT ecosystem, which reshapes technological features, esthetic styles, pricing
norms, and creator reputations (Maidin et al., 2025). This dynamic environment makes past experiences
less applicable to current or future decision-making, especially for dimensions such as esthetics, cost,
security, quality, and artist attractiveness. Moreover, consumer experiences with NFTs are highly hetero-
geneous: while some consumers benefit from profitable transactions, others encounter financial losses or
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disappointment due to high market volatility. Such divergent experiences may hinder the formation of
stable cognitive schemas or consistent evaluative criteria. As a result, the moderating role of prior experi-
ence becomes diluted for value dimensions such as ROI, enjoyment, and sense of community.

6. Research contribution and implications
6.1. Theoretical contributions

This study makes interdisciplinary contributions across human-computer interaction (HCI), marketing,
information systems, art, psychology, finance, and cultural studies, offering new insights into how con-
sumers evaluate and engage with hybrid products in the emerging virtual economy.

First, this study contextualizes consumer perceived value by identifying 14 perceived value dimen-
sions organized into three overarching categories: NFT technology-related, art-related, and product-
related values. This categorization preserves the conceptual integrity of PERVAL while incorporating
context-specific dimensions that reflect the technological and artistic foundations of NFT art. Together,
these dimensions provide a coherent framework for understanding how consumers evaluate hybrid
products that combine art and edge-technology. This also offers a foundation for future research
exploring value perception in interdisciplinary or cross-domain products.

Second, the study contributes to HCI literature by proposing how consumers interpret blockchain-
enabled value dimensions such as authenticity, security, and novelty in the context of NFTs, yet the
findings reveal that technological values do not necessarily translate into behavioral intentions.

Third, this study deepens art consumption literature by identifying four key art-related values
(esthetics, ROL, artists/developers’ attractiveness, and self-expressiveness) relevant to consumer behavior
in NFT art contexts. The findings highlight a conceptual shift, wherein consumers increasingly
approach NFT art through a dual lens of investment and self-expression, rather than purely esthetic
appreciation. This reconceptualization bridges literature on art valuation, digital collectibles, and virtual
economies, suggesting that the boundaries between artistic appreciation and financial speculation are
becoming increasingly fluid.

Fourth, by integrating cultural dimensions as moderating variables, the study enriches cross-cultural
literature in the virtual environment. Although the moderating effects were limited, this finding con-
tributes to ongoing debates in cross-cultural HCI research, suggesting that traditional cultural frame-
works may hold limited explanatory power in markets driven by emerging, technology-embedded
products such as NFTs.

Fifth, this study enriches the emerging virtual economy literature by incorporating prior experience
as a moderating factor in consumer decision-making. The findings indicate that prior experience exerts
only a limited influence on attitudes and behavioral intentions toward NFT art, suggesting that famil-
iarity may play a less critical role in shaping consumer behavior within rapidly evolving virtual
environments.

6.2. Practical implications

This study offers several actionable implications for NFT marketplaces, platform designers, artists and
developers, and policymakers operating in the rapidly evolving virtual economy, while also contributing
to the broader field of HCI.

6.2.1. For NFT marketplaces and platform designers

The strong influence of enjoyment, peer influence, self-expressiveness, and perceived financial return
underscores the need to design the NFT purchasing experience around interactivity, social engagement,
and decision-support features rather than relying primarily on esthetic presentation. To strengthen the
experiential dimension, platforms can embed interactive and community-oriented features such as col-
lector discussion boards and creator livestream sessions, while also enabling self-expression through
customizable digital galleries, avatars, and virtual display environments. Moreover, given that consum-
ers place substantial weight on financial potential, the user interface should foreground decision-
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relevant information, including price history graphs, benchmark pricing, rarity indicators, and com-
parative price analytics.

At the same time, the limited behavioral impact of NFT technology-related values suggests a percep-
tion gap between technological capabilities and consumer understanding. Many consumers lack tech-
nical literacy to fully understand blockchain-enabled benefits such as authenticity and security.
Accordingly, NFT marketplaces and platform designers should simplify the presentation of technical
attributes by streamlining user interfaces, integrating intuitive verification tools, and incorporating
guided provenance visualizations. Complementary educational resources, such as onboarding modules,
contextual tooltips, and simplified explainers, can further increase user trust, reduce perceived risk, and
strengthen confidence in NFT transactions.

Furthermore, in high uncertainty avoidance contexts, marketplaces and platforms may benefit from
placing stronger emphasis on trust-enhancing signals, such as verified creator badges, third-party
authentication marks, risk-level indicators, and visible compliance with legal or regulatory standards.
Conversely, in low uncertainty avoidance contexts, marketplaces and platforms may attract consumers
more effectively by highlighting creativity, innovation, novelty, and exclusivity, thereby appealing to
audiences more comfortable with experimentation and risk-taking.

6.2.2. For artists and developers

The findings reveal that consumers primarily value NFT art for its investment potential and self-expres-
sive capacity, rather than purely for esthetic appreciation. Creators should therefore communicate both
the financial and symbolic dimensions of their works. Providing transparent information on rarity,
provenance, and market performance can enhance perceived investment appeal, while emphasizing
storytelling, artistic intent, and emotional resonance can foster personal connection and self-expression
among collectors.

6.2.3. For policymakers and regulators

The study highlights the need to establish regulatory frameworks that both protect consumers and sup-
port innovation. Such measures can help to reduce consumers’ perceptions of uncertainty and enhance
confidence in NFT transactions. Policies should clearly define the legal ownership rights associated with
NFTs, including copyright, reproduction, and resale conditions, to prevent potential disputes and
ensure benefit assurance.

7. Limitations

Despite providing valuable insights, this research is not without limitations. First, while NFT art repre-
sents a prominent and commercially significant segment within the broader NFT and metaverse ecosys-
tems, other product categories like gaming items and memberships also warrant examination. Including
these categories in future studies would enable a more comprehensive understanding of consumer value
perception and behavior across the virtual economy. Second, although this study examined how per-
ceived values shape behavioral intentions toward NFT art using a large and diverse sample, it relied on
self-reported data collected through a cross-sectional survey. This design limits the ability to capture
actual purchasing behaviors or changes in consumer behavior over time. Future research could address
this limitation by employing field experiments, case studies, or longitudinal approaches to observe real-
world purchasing behavior and track the long-term changes in consumer behavior. Third, although 14
value dimensions were proposed to assess NFT art, certain factors, such as information transparency
and esthetics, were not found to significantly influence consumer attitudes, purchase intentions, and
WOM intentions. These unexpected findings may stem from the influence of unexamined mediators or
moderators that offset their effects. Future research should therefore explore these underlying pathways
and boundary conditions to further refine the proposed model, for example, by considering individual-
level factors such as investment habits, personality traits, and technological literacy. Fourth, this study
found that value dimensions such as ROI and subjective norms exerted significant effects on attitudes,
purchase intentions, and WOM intentions. These factors are crucial from an investment and asset
acquisition perspective. Future research could extend this line of inquiry by examining NFTs within a
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broader economic and behavioral finance context, incorporating theories such as fear of missing out
and herd behavior to provide complementary insights into NFT-related decision-making from an eco-
nomic viewpoint. Fifth, although this study employed Prolific to collect data from a globally distributed
sample, the respondents may not fully represent the broader population of NFT art consumers.
Benchmarking our sample against global NFT market data shows that most respondents were from
countries ranked within the top 40 NFT markets worldwide in 2024—markets with annual NFT trans-
action volumes exceeding USD 3 million (Statista, 2025b). This alignment supports the external validity
of the findings. However, the sample underrepresents several major NFT markets, including Japan,
Germany, and India. This underrepresentation might limit the generalizability of the findings to
regions. Future research should therefore incorporate targeted sampling in these markets to generate
complementary insights and capture more nuanced cultural and contextual influences on NFT adoption
and valuation.
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