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A B S T R A C T

Following the increasing interest of retailers in engaging with their consumers using digital channels and plat-
forms, this study uses affordance theory and Leroi-Werelds’ value typologies as a theoretical lens to identify
recipes (i.e., combinations) of positive and negative affordances that facilitate or impede their interactions with
the metaverse in the retail context. More specifically, the study aims to unveil the complex interplay between
different value dimensions influencing customer engagement in the metaverse and their impact on customers’
well-being. Fuzzy-set qualitative comparative analysis (fsQCA) was used to analyse data from Australian con-
sumers. This research deviates from earlier studies that have focused on the identification of positive drivers of
customer engagement, considering instead the trade-offs between positive and negative factors and investigating
their impact on customer engagement and subjective well-being in a technology-centric context. The study re-
veals numerous pertinent ‘value recipes’ that contribute to our existing knowledge regarding the factors that
affect customer engagement and subjective well-being in the metaverse. The theoretical contribution of this
study lies in the development of several affordance combinations that can explain engagement and well-being in
customer-metaverse interactions. From a practical standpoint, the findings suggest guidelines for successfully
infusing the metaverse into the retail landscape.

1. Introduction

The metaverse is rapidly transforming retail by creating new expe-
riences and altering the ways in which customers interact (Ahn et al.,
2024; Koohang et al., 2023). The metaverse in retail enables consumers,
through digital illustrations of themselves (otherwise referred to as av-
atars), to traverse a virtual shopping area and interact with fellow av-
atars and retail employees (Yoo et al., 2023). For instance, Gucci, an
Italian fashion brand, created ‘Gucci Vault Land’ in the metaverse. This
experimental space enables users to go through a collection of the
brand’s vintage products, which are displayed on the metaverse but
unavailable for sale. This new initiative is part of a larger strategy by
Gucci, aiming to enhance the sale of physical goods and sell virtual
versions of its products to metaverse users (Marr, 2022). With several

significant retailers looking to compete in the ‘virtual’ future, the met-
averse market is predicted to have an impact value (cash impact) of
between $8 trillion and $13 trillion by 2030 (James, 2022).

The metaverse blends the physical and virtual worlds, enabling
customers to interact with one another in a virtual environment, and is
increasingly being used by businesses as a platform to drive customer
engagement (Belk et al., 2022; Hennig-Thurau et al., 2023). This is due
to its potential to offer opportunities for meaningful virtual interactions,
including conversational commerce, product testing, and interactions
with the brand’s mascot (Buhalis et al., 2022; Dwivedi et al., 2023a).
Nevertheless, customer engagement with new technologies, such as the
metaverse, has been a controversial area and a pain point for organi-
sations for many years. For instance, studies have highlighted how issues
such as lack of resources, limited knowledge and understanding, or the
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digital divide within specific industries or the society as a whole may
affect engagement with new technologies (Engås et al., 2023; Xi et al.,
2023), while several cognitive, emotional and contextual factors (such
as the introduction of new technologies and changing trends in the
market) may affect long-term engagement with these technologies (Suh,
2023; Yan et al., 2021). In addition to improving customer engagement,
the metaverse can support customer decision-making, thereby simpli-
fying customers’ lives (Kumar et al., 2021, 2023). Hence, engaging with
retailers in the metaverse can enhance subjective well-being (Dwivedi
et al., 2022; Hadi et al., 2024). For instance, the metaverse may offer
users the opportunity to fulfil their social needs without physical in-
teractions, thereby contributing to their well-being (Oh et al., 2023).
Therefore, the ability of the metaverse to improve customer engagement
and well-being can be the essential driver of metaverse use (Dwivedi
et al., 2022). To date, however, limited research has examined the fac-
tors influencing customer engagement and subjective well-being in the
retail metaverse.

Existing research suggests several possible antecedents to customer
engagement and well-being in the metaverse (Dwivedi et al., 2022;
Papagiannidis et al., 2017). In this study, we propose that customers’
perceived value is one of the main antecedents of customer engagement
(Jo, 2023; Xie et al., 2021) and contributes toward their subjective well-
being (Aboelmaged et al., 2021; Kang, 2020). The conceptualisation of
customers’ perceived value in past studies has been varied. For instance,
Itani et al. (2019) and Kang (2020) considered a unidimensional con-
ceptualisation of perceived value to determine its impact on customer
engagement and subjective well-being, respectively. On the other hand,
several scholars believe that perceived value is multidimensional
(Gallarza et al., 2017; Seo and Lee, 2008). For instance, in advanced
technological environments like the metaverse, considering perceived
value in isolation (i.e., as a unidimensional concept) may not capture the
complex trade-off effects and may fail to unveil the various motivations
behind technology, and the relationships between perceived value and
consumer behaviour, in a holistic manner.

Perceived value can be defined as the net difference between
perceived benefits and costs (Zeithaml, 1988; Zeithaml et al., 2020).
Therefore, in our case, what customers sacrifice to access the metaverse
may be perceived as a cost, while what they receive may be viewed as
benefits, and their behaviour is dependent on whether the perceived
benefits exceed the perceived costs (Homans, 1958). This view is also
aligned with the foundational premise of engagement, which suggests
that customers will only remain engaged (e.g., with a firm, organization,
or activity) if the perceived benefits exceed the perceived cost (Pansari
and Kumar, 2017). For example, customers’ decision to engage with the
metaverse will depend on them perceiving a positive net difference
between the benefits received and costs incurred from engaging with the
metaverse. Furthermore, Brodie et al. (2011) argued that perceived
value could drive customer engagement, while other studies suggest that
perceived value may also influence customers’ subjective well-being
(Aboelmaged et al., 2021; Prentice and Loureiro, 2018).

These perceived benefits and costs, however, may not be the same for
everyone, as different people use technology in different ways to achieve
their individual goals. This ‘value-in-use’ perspective can be better un-
derstood by incorporating the fundamentals of affordance theory, ac-
cording to which individuals perceive differently the possibilities for
action their environment ‘affords’ them, depending on the goals they
strive to achieve (Gibson, 1979). This means that the perceived benefits
(and costs) of a technology lead to specific perceived possibilities for
action, which, however, are subjective, and depend on the context and
the goals that different consumers aim to achieve. This has led to the
distinction between positive affordances, which are related to the
perceived benefits and are desired or expected, and negative affordances
(or anti-affordances), which are perceived by some consumers as un-
desired, as they associate them with perceived costs and can stifle their
adoption of new technologies (Apostolidis et al., 2021; Glover, 2022).
Specific combinations of affordances and anti-affordances can make

some technologies more versatile and desirable than others, as they
allow different users to pursue their goals (Glover, 2022).

In the context of the metaverse, affordance theory highlights the
relationship between customer engagement and technological capabil-
ities which provide the potential for a particular action (Lee et al., 2024).
For instance, from an affordances perspective, different users have the
opportunity to engage with the metaverse as a platform for more
immersive gaming (Ning et al., 2023), accessible and convenient hos-
pitality and tourism experiences and events (e.g., Gursoy et al., 2022),
and inclusive social interactions and artistic expression (Hadi et al.,
2024). From a marketing perspective, the metaverse also offers different
opportunities for organisations to engage in more interactive commu-
nication, seamless omnichannel experiences, virtual product testing,
and engaging communities (Dwivedi et al., 2022; Hadi et al., 2024).
However, limited research to date has explored the combinations of
positive and negative affordances and how they affect customer
engagement and well-being.

As the search for different affordances may lead to different per-
ceptions of the metaverse’s value, this paper attempts to identify the
multiple, distinct, empirically validated combinations of perceived
benefits and costs that can affect customer engagement and subjective
well-being, using the retail metaverse as a popular application of met-
averse technologies (Dwivedi et al., 2022; Hadi et al., 2024). These
different combinations of perceived benefits and costs are, hereafter,
referred to as ‘value recipes.’ Thus, this study aims to identify the value
recipes that facilitate or impede customer engagement and subjective well-
being while interacting in the retail metaverse.

Adopting Zeithaml’s (1988) view of perceived value as the net dif-
ference between perceived benefits and costs, we build our con-
ceptualisation by adapting the value classification proposed by Leroi-
Werelds (2019). This value classification is an evolved conceptualisation
of perceived value, which considers both positive values (perceived
benefits) and negative values (perceived costs) an imperative for
examining advanced technological environments like metaverse retail.
By incorporating the negative value types in its typology, Leroi-Werelds
(2019) overcame the ‘positive bias’ (Gallarza et al., 2017, p. 754)
shortcoming, one of the most widely acknowledged challenges with
value classifications established in the literature (Holbrook, 1996,
1999).

The current study draws on affordance theory (Gibson, 1979) to
conceptualise the relationships and trade-offs between perceived bene-
fits and costs and customer engagement and well-being in the context of
the retail metaverse. Fuzzy-set qualitative comparative analysis (fsQCA)
(Ragin, 2009) is used to identify the value recipes. fsQCAwas considered
an appropriate methodology for the research, as it serves to unveil
complex relations among variables and offer multiple solutions that
explain an outcome (Ragin, 2009). The study reveals numerous inter-
esting (and in some cases paradoxical) value recipes that facilitate cus-
tomers’ engagement and subjective well-being while interacting in
metaverse retail. For instance, our findings suggest that supporting a
combination of positive affordances (i.e., convenience, excellence, sta-
tus, personalisation, control, novelty, and relational benefits) but also
managing effectively a combination of negative affordances (i.e., effort,
security, privacy, and performance risk) can produce both high
customer engagement and subjective well-being.

The present study contributes to the literature in the following ways.
First, it is the first study that combines Gibson’s (1979) affordance
theory with Leroi-Werelds’ (2019) value typologies, and it adopts an
fsQCA methodology to provide empirical evidence on the combinations
of factors that affect customer subjective well-being and engagement.
Furthermore, existing literature concentrates mostly on investigating
the impact of individual technology characteristics and traits on
customer engagement with the metaverse (Dwivedi et al., 2023a;
Wongkitrungrueng and Suprawan, 2023). Nevertheless, since perceived
benefits and costs have complex trade-off effects, our study focuses on
unveiling the complex relationships between them. Additionally, given
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that affordance theory argues that individuals may be searching for
different opportunities when engaging withmetaverse technologies, and
as such, that they may evaluate differently the benefits and costs of this
technology, we identify a number of different value recipes (distinct
combinations of positive and negative factors). Furthermore, the results
empirically validate Leroi-Werelds’ (2019) value typology in the retail
metaverse context, thereby validating and generalizing its theoretical
conceptualisation. Finally, contributing to existing literature that fo-
cuses on the direct relationship between select positive value types and
subjective well-being (Aboelmaged et al., 2021), the findings of this
study highlight that subjective well-being in the retail metaverse is
affected by both positive and negative values.

The subsequent section details the theoretical underpinnings of the
study. Next, the research methodology, data collection and data analysis
are described. The paper concludes with a discussion and study
implications.

2. Literature review

2.1. Contextual background: retailing in the metaverse

Retailing in the metaverse refers to the digital universe where con-
sumers and their avatars engage with brands and trade physical or
digital products (Gadalla et al., 2013; Koohang et al., 2023). According
to James (2022), the metaverse is predicted to have an impact value
between $8 trillion and $13 trillion by 2030. Anticipating its opportu-
nities, retail brands such as Nike, Puma, Gap, Clarks, Tommy Hilfiger,
and Gucci (Cameron, 2021) have started to engage with consumers in
the metaverse.

The metaverse bridges the gap between the real and virtual retail
worlds (Yoo et al., 2023). The intersection is a meta-ecosystem that hosts
and connects several platforms using mixed, virtual, and augmented
reality to generate a metaverse experience (Schöbel and Tingelhoff,
2023). Interoperability and persistency are two metaverse pillars that
allow customers to navigate platforms without restrictions (Schöbel and
Tingelhoff, 2023). Thus, the metaverse is defined as a “technology-
mediated network of scalable and potentially interoperable extended reality
environments merging the physical and virtual realities to provide experiences
characterized by their level of immersiveness, environmental fidelity, and
sociability” (Barrera and Shah, 2023, p.6).

Literature has extensively examined the antecedents of customer
engagement and subjective well-being in technology-centric contexts (e.
g., Hadi et al., 2024; Hollebeek, 2019). However, the traditional mar-
keting strategies that retailers adopt to influence customers’ engage-
ment and enhance their subjective well-being may not be replicated
effectively in the metaverse environment. This is because the metaverse
is distinct and integrates various technologies (Park and Kim, 2022;
Zhou et al., 2024). As a limited number of metaverse retailers have been
able to offer a deep sense of customer engagement and elevate customer
well-being (Dwivedi et al., 2022, 2023a), it is critical for metaverse re-
tailers to determine ways to influence engagement and serve their cus-
tomers more effectively. Thus, the context of this study is quite timely
and relevant.

2.2. Theoretical background: affordance theory

Affordance theory (Gibson, 1979) has been recently applied in
several studies on human-technology interactions (Apostolidis et al.,
2021; Shao et al., 2024; Lin and Kishore, 2021; Zhang et al., 2023). The
key tenet of affordance theory in this context is that affordances pro-
vided by technology allow individuals to achieve their goals. Affor-
dances refer to the qualities, either perceived or inherent, of objects or
surroundings that provide clues to users about potential uses or ways of
interaction (Leonardi, 2011; Shin, 2022). On the other hand, several
studies distinguish positive from negative affordances or ‘anti-affor-
dances’ (e.g., Apostolidis et al., 2021; Glover, 2022), as a way to

highlight the potential for some features of an object or environment to
be perceived negatively and operate as constraints, rather than enablers,
of its use and adoption. From this perspective, a digital technologymight
offer a rich array of positive and negative affordances that may support
but also inhibit customer engagement and well-being. In this sense,
affordances are subjective rather than objective, as features which
generate positive affordances for one group of people might be associ-
ated with negative affordances by another group.

In other words, individuals judge whether a technology is appro-
priate for fulfilling specific needs and tasks by using their perceptions
and interpretations of the affordances provided by that technology
(Leonardi, 2011; Leung et al., 2023; Shao et al., 2024). In the context of
the present study, we posit that the retail metaverse could offer several
affordances (positive and negative) to consumers, based on the benefits
and costs they perceive due to their overarching needs and goals. For
instance, in the retail metaverse, users can join communities, interact
with other consumers, purchase (virtual) products, and personalise their
digital personas and virtual environment. However, the presence of
features that enable affordances does not guarantee that these affor-
dances will be actualised (Anderson and Robey, 2017; Shin, 2022).
Affordance actualisation refers to the process whereby users take
advantage of the affordances that the technology offers to obtain a
concrete outcome that supports their motivation (Shin, 2022; Strong
et al., 2014). Affordance actualisation recognises that not all users will
use the technology in the same way to achieve their goals, as negative
affordances may lead to undesirable outcomes (costs), which may
inhibit its adoption (Lei et al., 2019; Leonardi, 2011). Our study posits
that this can be explained by noting that a technology’s affordance
actualisation will occur when there is overall positive perceived value
based on the affordances of the technology.

In other words, the existence of affordances and users’ ability to take
advantage of them is not sufficient for affordance actualisation, if the
users perceive that the value obtained from enabling those affordances is
not positive based on their needs. This implies that affordance actuali-
sation in the context of the retail metaverse will occur only when retail
customers perceive net positive perceived value by engaging with the
retail metaverse: that is, if the perceived benefits from actualising this
affordance (e.g., engaging in virtual reality events) exceed the perceived
cost of using this technology (e.g., privacy and security risks).

2.3. Perceived value of the metaverse

The literature discusses the benefits offered by the metaverse
through the lens of value creation (Dwivedi et al., 2022; Gleim et al.,
2024). This implies that the metaverse provides opportunities for value
creation and co-creative interactions (Bao et al., 2024; Buhalis et al.,
2022). For instance, by blurring the boundaries between the virtual and
the physical environment, the metaverse enables customers to shop in a
hybrid mode more conveniently. Further, it also supports value creation
by allowing personalisation and customisation of experiences (Neuhofer
et al., 2015). Overall, the ability of the metaverse to offer ultimate
control of the virtual space enables the generation of customisable and
personable environments that can benefit customers.

Despite the benefits that the metaverse can offer, the literature also
highlights some of its drawbacks (Dwivedi et al., 2023b). Privacy con-
cerns, the rise of the digital divide, and security concerns are among
several reasons that are likely to reduce customers’ perceived value
(Kumar et al., 2021). For instance, due to the immersive nature of the
metaverse and the multi-sensory involvement, more user data is gath-
ered, raising privacy and security concerns (Dwivedi et al., 2023b;
Mkedder and Das, 2024). These concerns reflect negative affordances,
which are perceived as customer costs while interacting in the
metaverse.

According to Zeithaml (1988), perceived value can be evaluated as
an exchange between these benefits and costs. Based on this definition,
numerous ‘typologies of value’ have been developed (Sheth et al., 1991;
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Sweeney and Soutar, 2001; Sánchez-Fernández et al., 2009), with the
value classification proposed by Holbrook (1996) being the most
frequently cited (Gallarza et al., 2017), Holbrook’s typology of values is
considered one of the most comprehensive (Sánchez-Fernández et al.,
2009), as it uncovers a broader range of eight value sources, namely:
efficiency, excellence, status, esteem, play, aesthetics, ethics, and spirituality.

More recently, however, Gallarza et al. (2017) highlighted a posi-
tivity bias in the studies using Holbrook’s (1996) typology of consumer
value: that is, a clear focus on the positive aspects of value (i.e., the
benefits), as trade-offs between benefits and costs are only implicitly
included in one of the value types, namely efficiency. Leroi-Werelds
(2019) extended the fundamentals of Holbrook’s typology and updated
the value typologies, taking into consideration the recent advancements
in academic and business practices, including the infusion of new
technologies in business operations. Leroi-Werelds (2019) explicitly
included the negative aspects in the value trade-off (i.e., the costs) and
revised Holbrook’s value typologies. The updated value classification
has 14 positive (benefits) and 10 negative (costs) value types. Never-
theless, as customers’ perceived value is situation-specific, and the value
types differ in different contexts, in this study, we adapt the value
classification proposed by Leroi-Werelds (2019) and specifically focus
on those value types that are applicable in the context of the retail
metaverse (see Table 1).

2.4. Customer engagement

Customer engagement has been emphasized as an important concept
in technology research (e.g., Muhammad et al., 2021; Roy et al., 2021).
Only through their engagement with technology can consumers realize
the affordances that this technology can offer and receive the value that

will enable them to achieve their goals (Apostolidis et al., 2021).
Denoting its multidimensional nature, scholars (e.g., Brodie et al., 2011;
Hollebeek et al., 2019; Kumar et al., 2019) define customer engagement
as a customer’s motivationally driven, volitional investment of resources
in their interactions with an object or platform (e.g., the metaverse).
Considering the different types of perceived benefits they may receive,
customers also need to contribute different types of resources, such as
cognitive, emotional, and/or physical (Higgins and Scholer, 2009),
which can lead to different engagement types in the metaverse. Cogni-
tive engagement represents the customer’s thought-based resource in-
vestment (e.g., cognitive processing). In contrast, affective customer
engagement highlights emotional investment, while behavioural
engagement reflects the customer’s time, effort, and energy while
interacting in the metaverse.

Customer engagement also incorporates positive (i.e., metaverse-
supporting) expressions, such as customer citizenship, but also nega-
tive (i.e., metaverse-detracting) expressions, such as complaint behav-
iour (Hollebeek and Chen, 2014; Zhang et al., 2021), which relate to
customer-perceived benefits and costs, respectively. In our study, we
propose that customers deriving enhanced value from metaverse in-
teractions are likely to continue engaging with the metaverse (Ghali
et al., 2024; Wong et al., 2023). Conversely, those perceiving low value
in metaverse interactions are more likely to discontinue using the met-
averse, thus lowering their future customer engagement (Wong et al.,
2023).

2.5. Subjective well-being

The role of the metaverse in alleviating, perpetuating, or exacer-
bating issues relating to consumer well-being is a controversial topic
that has been discussed in several studies. While some studies argue that
the metaverse can improve inclusion, accessibility to resources, and
services for disadvantaged groups, and reduce the impact of consump-
tion on environmental and social sustainability, on the other hand, is-
sues relating to data privacy, mental health, loneliness and addiction to
a simulated reality are some of the concerns relating to the use of the
metaverse (Dwivedi et al., 2022, 2023a, 2023b; Hadi et al., 2024; Oleksy
et al., 2023).

Subjective well-being is a recognized metric that individuals use to
evaluate the quality of their lives (Diener and Emmons, 1984; Gallan
et al., 2019; Su et al., 2016). Specifically, it refers to the appraisal of
one’s life as satisfactory (Diener and Emmons, 1984). Building on this
premise, from an affordance theory perspective, the metaverse may offer
consumers the potential to improve their well-being. For instance,
through personalization, increased control and enjoyment, the meta-
verse can benefit consumers trying to improve their interactions or their
acceptance by others. Therefore, its benefits are expected to impact
subjective well-being positively. Conversely, the metaverse incurs
customer-perceived costs, including performance-, privacy-, or security-
related risks (Leroi-Werelds, 2019), which are likely to negatively affect
subjective well-being. Against this backdrop, we propose the following:

Proposition 1. The presence of both positive (such as convenience,
excellence, and others) and negative value types (such as effort, security
risk and others) is a prerequisite condition (for a metaverse value recipe)
to predict customer engagement and subjective well-being in a retail
metaverse.

Proposition 2. The metaverse value recipe of positive and negative
value types will differ for different outcomes (customer engagement and
subjective well-being).

3. Value recipes: the configurational model

Since customer engagement and subjective well-being are complex
and critical constructs in the marketing domain (Briki, 2019; Fliess et al.,
2012), their assessment entails investigating different ‘configurations’ of

Table 1
Leroi-Werelds’ (2019) value typology adapted for the retail metaverse.

Benefits
(Positive
Values)

Convenience
(efficiency) (P1)

The extent to which the metaverse makes
the customer’s life easier.

Excellence (P2)
The customer’s assessment of the
metaverse (e.g., its overall usefulness).

Status (P3)
The extent to which metaverse
customers leave a positive impression on
others.

Enjoyment (P4)
The ability of the metaverse to yield
customer-perceived fun, entertainment,
or pleasure.

Personalization (P5)
The extent to which the metaverse is
adaptable to individual customers’
needs, wants, and desires.

Control (P6)
The extent to which customers can exert
influence on their purchase/
consumption process and its outcomes.

Novelty (P7)

The perceived extent to which metaverse
incites customers’ curiosity and/or
satisfies their appetite for new retail
features

Relational benefits
(P8)

It is an essential gateway to attracting
other or like-minded customers to the
store by permitting customers to share
their metaverse benefits with others.

Costs (Negative
values)

Effort (N1)
The extent to which accessing metaverse
services requires effort to use and
understand.

Privacy risk (N2) The extent to which accessing the
metaverse can result in a loss of privacy.

Security risk (N3)
The degree to which accessing the
metaverse can result in security issues.

Performance risk
(N4)

The inability of the metaverse to perform
as expected

Financial risk (N5) The extent to which the metaverse can
result in a loss of money.

Physical risk (N6) The extent to which the metaverse can
result in health issues.

Note: P represents positive value types; N represents negative value types.
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metaverse affordances (and their associated benefits or costs) to ulti-
mately develop a more effective causal model. A Venn diagram shows
the proposed configurational model investigated in this paper (Fig. 1).
As shown in the diagram, customers’ engagement and subjective well-
being represent a complex behavioural and perceptual manifestation
of affordances that evolves due to the interplay of both positive and
negative values. Consistent with this, the concept of configurational
modelling (Olya et al., 2018; Rihoux and Ragin, 2008) was selected to
unravel the complexities and form a ‘recipe’ consisting of a combination
of different causal antecedents to explain the outcomes. Specifically, in
this study, we chose positive and negative value types as the constituents
of a causal configuration, referred to as the ‘value recipe.’ Thus, the
‘value recipe’ is the desired combination of value types likely to define
customer engagement and subjective well-being in the metaverse
context. As informed by the literature, consistency and coverage were
used as the two criteria to select a value recipe(s) capable of ensuring
increased customer engagement and subjective well-being in the meta-
verse. Methodologically, the procedural technique of fsQCA was used to
develop the value recipe (Pappas and Woodside, 2021; Ragin, 2009).

4. Methodology

4.1. Fuzzy-set qualitative comparative analysis (fsQCA) method

The existing literature supports the claim that the net effect of a
single independent variable is inadequate to explain the dependent
variable. Therefore, examining independent variable(s) in multiple
configurations is imperative to explore and holistically examine the
dependent variable (Misangyi and Acharya, 2014; Misangyi et al.,
2017). Consistent with this premise, the literature advocates that fsQCA
is one of the most effective methodological procedures capable of
combining independent variable(s) in different combinations (or con-
figurations) that effectively explain the dependent variable. These con-
figurations are referred to as value recipes.

Consistency and coverage are the two criteria that can be used to
effectively evaluate these value recipes. Consistency in fsQCA is equiv-
alent to significance in a statistical sense, referring to the degree to
which a configuration leads to the outcome (Lewellyn and Muller-Kahle,
2022; Ragin, 2008). The latter assesses the degree to which a causal
combination accounts for instances of an outcome (Ragin, 2008). Spe-
cifically, the coverage indicates the empirical relevance or importance of

a configuration (Ragin, 2008). In the present study, both consistency
and coverage were measured on a scale from 0 to 1.

4.2. Study design and data collection

To capture data and examine respondents’ contextualized under-
standing of hypothetical situations, a scenario-based study design was
used. This approach is essential, especially when the research context
under investigation is like the metaverse, where empirical research to
date is limited (Zhang et al., 2023). Vignettes were employed to effec-
tively describe the hypothetical situation and provide detailed infor-
mation that would allow the investigation of consumer behaviour in a
hypothetical metaverse shopping context. Additionally, vignette-based
study design scenarios offered multiple methodological benefits, such
as focusing on realistic situations, avoiding memory lapse biases, and
enabling convenient data collection from large samples (Zhang and
Leidner, 2018). In this study, the scenario allowed participants to make
behavioural decisions based on vignettes representing realistic situa-
tions in a hypothetical metaverse shopping scenario (Zhang et al., 2023).

The scenario script was tested to restrict confounding effects and
ensure realism (Tombs and McColl-Kennedy, 2013). First, the scenario
was developed using actual metaverse encounters mentioned in the
academic literature (Zhang et al., 2023). Second, the scenario was tested
using an expert panel comprising marketing academics from a leading
business school and practising retail store managers in Australia. The
scenario snapshots and introduction are shown in Appendix A. To test
the realism of the scenario, we adopted the following three items on a
scale of 1–7 with items (1) and (2) reversed: (1) the scenario gives no
idea about shopping in the metaverse; (2) with this scenario, it is diffi-
cult to imagine shopping in the metaverse; and (3) with this scenario, I
can imagine shopping in the metaverse environment to some extent
(Zhang et al., 2023). With an average rating of 6.2 out of 7, the results
confirmed adequate scenario realism.

We used an Australian panel provider to invite 1300 Australian
consumers from its database to complete an online questionnaire. The
screening criteria for eligibility were (a) whether participants had
visited the metaverse in the last eight months and (b) whether they used
any intangible assets for their Avatar that were available in the meta-
verse, either free or purchased (Arya et al., 2023). Investigating the
Australian sample was appropriate, since metaverse adoption among
Australians is one of the highest globally, with the user penetration rate

Fig. 1. Proposed configurational model. Note: P1: Convenience (efficiency), P2: Excellence, P3: Status, P4: Enjoyment (play), P5: Personalisation, P6: Control, P7:
Novelty, P8: Relational benefits, N1: Effort, N2: Privacy risk, N3: Security risk, N4: Performance risk, N5: Financial risk, N6: Physical risk.
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(i.e., the percentage of the population using the metaverse market) ex-
pected to touch 40.1 % in 2030, from 13.1 % in 2023. A total of 356
metaverse users completed the questionnaire. Following data cleaning
and removal of incomplete surveys, a final sample of 298 respondents
was used for the analysis. Among 298 participants, 146 had an account
in Zepeto, and 152 had an account in Roblox. On average, participants
spent approximately 1 h every day in either Roblox or Zepeto. Their ages
ranged from 18 to 42 years, and 43%were females. Appendix A presents
the scenario used in the current study.

4.3. Measures

The measurement scales of the constructs used in defining value
recipes (positive values, negative values, customer engagement, and
subjective well-being) were adopted from existing literature and
adapted for the metaverse context. Scales relating to positive and
negative value types, including convenience (Pihlström and Brush,
2008), excellence (Cronin et al., 2000; Gallarza et al., 2017), status
(Nasution and Mavondo, 2008), enjoyment (Gallarza et al., 2017), and
personalisation (Veloutsou and McAlonan, 2012) were adapted from
existing studies. Furthermore, the survey included scales adapted from
existing literature measuring control (Kleijnen et al., 2007), novelty
(Wells et al., 2010), relational benefits (Chan et al., 2010), effort, se-
curity, and physical risk (Mani and Chouk, 2018), privacy risk (Lin et al.,
2005), performance risk (Kleijnen et al., 2007), and financial risk
(Forsythe et al., 2006). Finally, customer engagement scale items were
adapted from Hollebeek et al. (2014), and subjective well-being scales
were adapted from Su et al. (2016). These measures are presented in
more detail in Appendix B.

4.4. Common method bias

Common method bias (CMB) was tested in this study using two tests.
First, we used Harman’s single-factor test (Podsakoff et al., 2003), which
revealed that the first factor accounted for <50 % of the variance. Next,
we applied the marker variable method of Lindell andWhitney (2001) to
check for the presence of CMB. We added the marker variable (i.e.,
gender) with the lowest degree of correlation to the structural equation
model for assessment. Results show that the significance of all predicted
paths remained unchanged, which suggests that CMB was not a signif-
icant issue in this study.

5. Data analysis

5.1. Measurement properties

Confirmatory factor analysis (with AMOS 25.0) was used to test the
measurement properties of the constructs in this study and also to
evaluate the reliability and validity of the measurement model. Results
showed that the fit indices of the measurement model were acceptable
(χ2/df. = 2.83; CFI = 0.95; TLI = 0.94; NFI = 0.93; RMSEA = 0.05) (Hu
and Bentler, 1999; Schumacker and Lomax, 2004). The reliability of the
constructs was acceptable, as shown in Table 2, which presents the
Cronbach’s alpha and composite reliability values. All the Cronbach’s
alpha values were greater than the recommended value of 0.7, and the
construct reliability values were >0.6 (Hair et al., 2010). Additionally,
we used Fornell and Larcker’s (1981) method to test the convergent and
discriminant validity of the measurement model. As shown in Table 2,
the factor loadings of all the measurement items on the constructs were
significant and>0.5, and the average variance extracted (AVE) of all the
constructs was >0.5, indicating the measurement model’s convergent
validity. Results show that the AVE values of all the constructs were
greater than the inter-construct correlations, thus demonstrating the
discriminant validity of the measurement model.

Table 2
Psychometric properties of the measurement model.

Value types Factor loadings α CR AVE

Convenience
C1
C2
C3
C4
C5

0.735
0.785
0.778
0.783
0.780

0.881 0.881 0.601

Excellence
E1
E2
E3
E4

0.787
0.760
0.724
0.736

0.838 0.839 0.566

Status
S1
S2
S3
S4

0.787
0.781
0.825
0.789

0.873 0.873 0.633

Enjoyment
EN1
EN2
EN3

0.751
0.753
0.785

0.806 0.807 0.582

Personalization
P1
P2
P3
P4

0.733
0.745
0.783
0.745

0.838 0.839 0.565

Control
CT1
CT2
CT3

0.785
0.792
0.747

0.817 0.817 0.601

Novelty
NO1
NO2
NO3

0.803
0.711
0.723

0.792 0.79 0.558

Relational benefits
R1
R2
R3

0.804
0.777
0.775

0.828 0.828 0.617

Effort
EF1
EF2
EF3

0.718
0.731
0.766

0.781 0.783 0.545

Security risk
S1
S2
S3

0.854
0.866
0.897

0.905 0.905 0.761

Privacy risk
PV1
PV2
PV3

0.863
0.728
0.825

0.825 0.848 0.652

Performance risk
PR1
PR2
PR3
PR4

0.776
0.784
0.845
0.815

0.881 0.881 0.649

Financial risk
F1
F2
F3
F4
F5

0.832
0.890
0.835
0.870
0.813

0.927 0.929 0.720

Physical risk
PH1
PH2
PH3

0.917
0.912
0.917

0.939 0.939 0.838

Customer engagement
Affective engagement

AFF1
AFF2
AFF3
AFF4

0.828
0.803
0.827
0.840

0.894 0.895 0.680

Behavioural engagement
BEH1
BEH2

0.851
0.767

0.790 0.792 0.656

(continued on next page)
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5.2. Findings of fsQCA

Following the initial analysis of the data, we then analysed a range of
models to investigate which combinations of positive and/or negative
values predicted the positive and negative scores of the outcome vari-
ables, namely customer engagement and subjective well-being, with
acceptable quality indices (consistency and coverage). Based on extant
literature, we followed the fsQCA protocol (Pappas and Woodside,
2021). In doing so, we first conducted necessity analysis, followed by
sufficiency analysis.

5.2.1. Data transformation
fsQCA starts with transforming the data into fuzzy variables. This

study collected all data using a Likert scale from 1 to 7. In a fuzzy rule, a
full non-membership should have a score of≤0.05, full membership will
have a score of≥0.95 and above, and a cross-over point will have a score
of 0.5 (Ordanini et al., 2014; Ragin, 2008). In this study, the threshold
values of 6.0 (agree), 4.0 (neither agree nor disagree) and 2.0 (disagree)
were used as full membership, cross-over point, and full non-
membership, respectively.

5.2.2. Necessity analysis
The necessity analysis was performed using the fsQCA 3.0 software.

The main aim was to identify the positive and negative value types
necessary for higher or lower scores of the outcome variables (customer
engagement and subjective well-being). As per the definition, a condi-
tion is necessary if it is always present whenever the outcome (e.g.,
increased customer engagement) occurs. However, it may not be suffi-
cient, as some combination of this and other conditions may be required
to produce the required outcome.

5.2.2.1. Outcome variable: customer engagement. Table 3 shows the
necessary positive value conditions (PVs) for higher levels of customer
engagement. In fsQCA, a condition is deemed necessary when its con-
sistency value is>0.9 (Pappas andWoodside, 2021; Ragin, 2008). It was
observed that all PVs were necessary to increase engagement, as all
conditions had consistency and coverage >0.9 (Table 3). Negation of
any of the PVs (~PV) was not necessary to impede engagement as none
of the negative PVs had consistency higher than 0.9, although negation

of status (~P3) and relational benefits (~P8) had higher consistencies
(<0.85).

In analysing the negative values (NVs) to impede or increase
engagement, we found that three NVs (security, performance and
financial) had consistencies of 0.89, 0.91 and 0.89, respectively, to
impede engagement. On the other hand, the results revealed that
negation of NV (~NV) was not necessary to increase engagement.

5.2.2.2. Outcome variable: subjective well-being. All PVs were also
necessary to increase subjective well-being, as all had consistency and
coverage values higher than 0.9. In the negation analysis, we found that
the negation of PVs (~PV) was unnecessary to impede subjective well-
being. This shows the asymmetric nature of the relationship between
PVs and subjective well-being. On the relationship between negative
values (NVs) and subjective well-being, it was found that only one NV
(effort) was necessary to impede subjective well-being. Negation of NV
(~NV) was not necessary to increase subjective well-being.

In summary, the necessity analysis shows consistent results for both
outcome variables. According to our analysis, the examined benefits
(PVs) were necessary to increase both customer engagement and sub-
jective well-being. In terms of perceived costs (NVs), it was shown that
while some NVs impeded customer engagement and subjective well-
being, their negation was not required to increase engagement and
well-being. Thus, an asymmetric relationship existed between NVs and
customer engagement and subjective well-being.

5.2.3. Sufficiency analysis
Analysis of sufficient conditions identifies various configurations

leading to the outcomes. A condition (or configuration of conditions) is
sufficient when its occurrence always leads to the required outcome
(Lewellyn and Muller-Kahle, 2022; Ragin, 2008). In this study, the
outcome variables were engagement and subjective well-being. The
antecedent conditions were PVs and NVs. In line with earlier studies (e.
g., Pappas and Woodside, 2021), the threshold values for solution con-
sistency and coverage were decided as>0.8 and 0.5, respectively. As per
the sufficiency analysis guideline, the truth table was developed first. A
frequency threshold of 2 was used to analyse at least 80 % of the cases,
while the consistency threshold was 0.8 to discard the low-consistent
solutions (Pappas and Woodside, 2021). All these thresholds eventu-
ally produced various configurations using the truth table algorithm
available in the fsQCA 3.0 software.

5.2.4. Configuration of PVs and NVs for high and low scores of customer
engagement

Table 4 presents various configurations obtained from the truth table
analysis for high and low score of engagement using PVs as the ante-
cedents (please see Appendix C for the truth table corresponding to
Table 4). For the high score of engagement (shown on the left-hand side
of Table 4), two configurations were obtained with overall solution
consistency and coverage of 0.974 and 0.908. However, the second
configuration (P1*P2*P4*P5*P6*P7*P8) had acceptable consistency
and coverage of 0.99 and 0.90. This configuration had all the necessary
PVs and was the most desirable configuration to facilitate a high score
for engagement, as it was both necessary and sufficient. Interestingly, no
configurations of PVs produced any low scores for engagement (as
shown on the right-hand side of Table 4).

Table 5 presents the various configurations obtained from truth table
analysis for high and low engagement scores, using NVs as the ante-
cedents (please see Appendix C for the truth table corresponding to
Table 5). To predict high engagement, three configurations were ob-
tained (as shown on the left-hand side of Table 5) with good overall
solution consistency and coverage. However, only one configuration
(N1*N3*N2*N4) produced high consistency and coverage of 0.99 and
0.75, respectively, leading to high scores for customer engagement. It is
noted that, since the scales were adapted from earlier studies, the

Table 2 (continued )

Value types Factor loadings α CR AVE

Cognitive engagement
COG1
COG2
COG3

0.763
0.732
0.690

0.774 0.773 0.631

Subjective well-being
SWB1
SWB2
SWB3

0.831
0.729
0.870

0.846 0.850 0.659

Notes: α: Cronbach’s alpha; CR: Composite reliability; AVE: Average variance
extracted.

Table 3
Necessary analysis of antecedent conditions (positive values) leading to higher
customer engagement.

Conditions (positive values) Consistency Coverage

Convenience (P1) 0.973866 0.964138
Excellence (P2) 0.969613 0.967071
Status (P3) 0.932887 0.977835
Enjoyment (P4) 0.954266 0.975536
Personalisation (P5) 0.961611 0.965943
Control (P6) 0.963814 0.974895
Novelty (P7) 0.970657 0.941362
Relational benefits (P8) 0.952487 0.976575
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measurement items of N1 (effort) and N2 (privacy) were stated in a
positive way (e.g., “..metaverse for shopping is easy…”). However, the
items of the remaining NVs were stated in negative ways (e.g., “I worry
about whether the service will perform as well as it should”), and thus it
would be expected that absence of these features would strengthen
customer engagement and well-being.

Nevertheless, the configuration of (N1*N3*N2*N4) reveals that
despite the negative orientation of N3 and N4 (performance and security
risk), high scores of customer engagement are realised when these an-
tecedents are present, which can be considered a paradoxical case. In
many cases, QCA researchers tend to reject cases that are inconsistent
with their expectations, as they consider these ‘deviant’ observations to
be outliers and unlikely to be observed in real life. Nevertheless, studies
argue that this rejection can significantly reduce the validity and
explanatory power of fsQCA, and limit the theoretical contribution of
the research, as one of the main advantages of the QCA methods relates
to their potential to account for all cases, paradoxical or not (Nair and
Gibbert, 2016).

Such paradoxes may also be the result of contrarian cases in our data
(Woodside, 2014). Contrarian cases identify asymmetric relationships
between the outcome variable and its antecedents (Gligor and Bozkurt,
2020), when relationships contradicting the main effects occur within a
sample. The asymmetric relationships in our case refer to configurations
including NVs that still enhance positive outcomes (e.g., customer
engagement). Fuzzy plots of N1, N2, N3 and N4 with the customer
engagement indicated the presence of contrarian cases. The presence of
negative antecedents in configurations with high consistency and
coverage has been reported in extant literature, where contrarian cases
and paradoxical outcomes have been identified (e.g., Ordanini et al.,

2014; Schmitt et al., 2017).
Our NV configuration implies that, despite its paradoxical nature,

potentially negative affordances, if managed well, will produce high
engagement. Our analysis also revealed that there was no configuration
of NVs that produced a low score of engagement. Thus, sufficiency an-
alyses reveal that NVs have an asymmetric relationship with customer
engagement.

5.2.5. Configuration of PVs and NVs for high and low scores of subjective
well-being

Table 6 presents various configurations obtained from the truth table
analysis for high and low scores of subjective well-being using PVs as the
antecedents (please see Appendix C for the truth table corresponding to
Table 6). Only one configuration produced high subjective well-being
(P1*P2*P4*P5*P6*P7*P8), with a consistency of 0.96 and coverage of
0.88. It was indeed a necessary and sufficient configuration. Interest-
ingly, it was the same configuration which produced a high score for
engagement. For the low subjective well-being score, >240 configura-
tions were discarded from the truth table due to very low consistency.
With the remaining configurations, the overall solution consistency and
coverage were low. Hence, no configurations of PVs can result in low
subjective well-being (as shown in the right-hand side of Table 6).

Table 7 presents various configurations obtained from the truth table
analysis for high and low scores of subjective well-being using NVs as the
antecedents. Only one configuration (N1*N3*N2*N4) produced a high
score of subjective well-being, with consistency and coverage of 0.98
and 0.75, respectively. Two other configurations produced high scores
for subjective well-being with high consistency (>0.90) but with low
coverage (<0.20). This result is similar to our earlier paradoxical results
on customer engagement, as it highlights that despite the existence of
values with negative orientation, the recipe of (N1*N3*N2*N4) results
in positive outcomes on subjective well-being. Table 7 also shows no
configuration of NVs producing a low score of subjective well-being.
Thus, the findings reveal that NVs also had an asymmetric relation-
ship with subjective well-being.

5.2.6. Configuration of combined PVs and NVs for high and low scores of
customer engagement

Table 8 presents various configurations obtained from the truth table
analysis for high and low scores of engagement using PVs and NVs as
combined antecedents (or affordances). For the high score of engage-
ment (shown on the left-hand side of Table 8), six configurations were
obtained, with overall solution consistency and coverage of 0.99 and
0.83. However, only the first configuration
(P1*P2*P3*P4*P5*P6*P7*P8*N1*N2*N3*N4) had acceptable consis-
tency and coverage, of 0.99 and 0.72 respectively. This configuration
involved all eight PVs and four of the six NVs to facilitate the high score
of engagement. This is an interesting finding, as fsQCA allows the
investigation of trade-offs between positive and negative antecedents,
which occurs when a combination of affordances, both favourable and
unfavourable, interact to produce a positive outcome. Therefore, a
positive outcome can emerge not only from isolated effects of positive
antecedents but also from specific combinations of positive and negative
antecedents. In our case, this combination included both positive and

Table 4
Configurations of PVs for high and low scores of customer engagement.

Configurations of positive values (PV) for predicting a high score of
customer engagement

RC UC C Configurations of positive values (PV) for predicting a low
score of customer engagement

RC UC C

~P1* ~ P2* ~ P3* ~ P4* ~ P5* ~ P6* ~ P8 0.078 0.006 0.80

P1*P2*P4*P5*P6*P7*P8 0.90 0.83 0.99
No configurations of PVs produced a low score of customer
engagement

Solution coverage: 0.908338
Solution consistency: 0.974170

Notes: RC = Raw coverage, UC = Unique coverage, C = Consistency; P1 = convenience, P2 = excellence, P3 = status, P4 = enjoyment, P5 = personalization, P6 =

control, P8 = relational benefit.

Table 5
Configurations of NVs for high and low scores of customer engagement.

Configurations of
negative values
(NV) for
predicting a high
score of customer
engagement

RC UC C Configurations of
negative values
(NV) for
predicting a low
score of customer
engagement

RC UC C

N1*N3*N2*N4 0.75 0.59 0.99
N1* ~ N3*N2* ~
N5* ~ N6

0.21 0.09 0.99

N1*N3*N4*N5*
~ N6

0.17 0.02 0.96

No
configurations of
NVs produced a
low score of
customer
engagement

Solution coverage:
0.867218

Solution
consistency:
0.986983

Notes: RC = Raw coverage, UC = Unique coverage, C = Consistency; N1 =

effort, N4 = performance risk, N3 = security risk, N2 = privacy risk, N5 =

financial risk, N6 = physical risk.
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negative values producing positive customer engagement. In this case,
negative antecedents were offset by other strong positive factors. This
specifically happened in our case because the combined effect of the
positive antecedents on customer engagement compensated for the
impact of the negative ones. Thus, our respondents believed that despite
the negative affordances associated with the metaverse, it can still
enhance customer engagement with retailers. The fsQCA approach re-
veals interesting insights like this, which are not offered by any sym-
metric analysis (e.g., structural equation modelling: Pappas and
Woodside, 2021). As before, no configurations of combined PVs and NVs
produced a low score for engagement (as shown on the right-hand side
of Table 8).

5.2.7. Configuration of combined PVs and NVs for high and low scores of
subjective well-being

Table 9 presents various configurations obtained from the truth table
analysis for high and low scores of subjective well-being using PVs and
NVs as the combined antecedents. For the high score of well-being
(shown on the left-hand side of Table 9), five configurations were ob-
tained, with overall solution consistency and coverage of 0.97 and 0.81.
However, the first configuration (P1*P2*P3*P4*P5*P6*P7*P8*
N1*N2*N3*N4) had acceptable consistency and coverage of 0.99 and
0.72, respectively. Interestingly, this was the same configuration as for
customer engagement. This configuration included all eight PVs and
four of the six NVs to facilitate the high score of well-being. Hence, the

Table 6
Configurations of PVs for high and low scores of subjective well-being.

Configurations of positive values (PV) for predicting a high score of
subjective well-being

RC UC C Configurations of positive values (PV) for predicting a low score
of subjective well-being

RC UC C

~P1* ~ P2* ~ P3* ~ P4* ~ P5* ~ P6* ~ P8 0.09 0.01 0.93

P1*P2*P4*P5*P6*P7*P8 0.88 0.80 0.96
No configurations of PVs produced low scores of subjective well-
being

Solution coverage: 0.899797
Solution consistency: 0.954973

Notes: RC = Raw coverage, UC = Unique coverage, C = Consistency; P1 = convenience, P2 = excellence, P3 = status, P4 = enjoyment, P5 = personalization, P6 =

control, P7 = novelty, P8 = relational benefit.

Table 7
Configurations of NVs for high and low scores of subjective well-being.

Configurations of `negative values (NV) for predicting a high score
of subjective well-being

RC UC C Configurations of negative values (NV) for predicting a low score
of subjective well-being

RC UC C

N1*N3*N2*N4 0.75 0.600 0.98
N1* ~ N3*N2* ~ N5* ~ N6 0.19 0.08 0.91
N1*N3*N4*N5* ~ N6 0.16 0.02 0.94

Solution coverage: 0.859057
No configurations of NVs produced low scores of subjective well-
being

Solution consistency: 0.967766

Notes: RC= Raw coverage, UC= Unique coverage, C= Consistency; N1= effort, N4= performance risk, N3= security risk, N2= privacy risk, N5= financial risk, N6
= physical risk.

Table 8
Configurations of PVs and NVs for high and low scores of customer engagement.

Configurations of PVs and NVs for predicting a high score of customer
engagement ink

RC UC C Configurations of PVs and NVs for predicting a low
score of customer engagement

RC UC C

P1*P2*P3*P4*P5*P6*P7*P8*N1*N2*N3*N4 0.72 0.56 0.99

P1*P2*P4*P5*P6*P7*P8*N1* ~ N3*N2* ~ N4* ~ N5* ~ N6 0.16 0.01 0.99
No configurations of PVs and NVs produced low
scores of customer engagement

and four other configurations with high consistency but very low raw coverage
(between 0.05 and 0.18)

Solution coverage: 0.83
Solution consistency: 0.99

Notes: RC = Raw coverage, UC = Unique coverage, C = Consistency; P1 = convenience, P2 = excellence, P3 = status, P4 = enjoyment, P5 = personalization, P6 =

control, P7 = novelty, P8 = relational benefit, N1 = effort, N4 = performance risk, N3 = security risk, N2 = privacy risk, N5 = financial risk, N6 = physical risk.

Table 9
Configurations of PVs and NVs for high and low scores of subjective well-being.

Configurations of PVs and NVs for predicting a high score of well-being RC UC C Configurations of PVs and NVs for predicting a low
score of well being

RC UC C

P1*P2*P3*P4*P5*P6*P7*P8*N1*N2*N3*N4 0.73 0.57 0.99

P1*P2*P4*P5*P6*P7*P8*N1* ~ N3*N2* ~ N4* ~ N5* ~ N6 0.15 0.007 0.94 No configurations of PVs and NVs produced low
scores of customer engagement

and three other configurations with high consistency but very low raw coverage
(between 0.15 and 0.18)

Solution coverage: 0.81
Solution consistency: 0.97

Notes: RC = Raw coverage, UC = Unique coverage, C = Consistency; P1 = convenience, P2 = excellence, P3 = status, P4 = enjoyment, P5 = personalization, P6 =

control, P7 = novelty, P8 = relational benefit, N1 = effort, N4 = performance risk, N3 = security risk, N2 = privacy risk, N5 = financial risk, N6 = physical risk.
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interaction of positive and negative values also led to higher well-being.
As before, no configurations of combined PVs and NVs produced any low
score for well-being (see the right-hand side of Table 9).

6. Discussion and implications

Building on the existing literature on perceived value, value typol-
ogies, and affordance theory, the present paper identifies combinations
of affordances based on value recipes (different combinations of positive
and negative value types) that facilitate customer engagement and
subjective well-being in the context of the retail metaverse. The results
contribute to the ongoing conceptual debate on factors affecting
engagement in the metaverse (Dwivedi et al., 2023a), as they offer novel
insights into the combinations and trade-offs between perceived benefits
and costs that can affect customer engagement and well-being.

6.1. Analysis of the configurations and test of the propositions

According to affordance theory (Gibson, 1979), consumers engaging
with retailers in the metaverse may be expecting different value from
this engagement, as people can use the opportunities this technology
affords them to achieve different goals (Hadi et al., 2024; Shin, 2022;
Zuo and Shen, 2024). At the same time, several features and charac-
teristics of the metaverse may result in negative affordances and nega-
tively affect the perceived value, use, and adoption of the technology
(Apostolidis et al., 2021). The difference in goals, perceived affordances,
and perceived value can affect customer well-being and engagement
(Ahn et al., 2024; Arya et al., 2023). In the current study, we have built
on the existing metaverse literature and explored how different combi-
nations of value types can affect (positively or negatively) customer
engagement and subjective well-being. Based on affordance theory and
Leroi-Werelds’ (2019) customer value typologies, eight positive values
(relational benefit, novelty, control, personalization, enjoyment, status,
excellence, and convenience) and six negative values (financial risk,
security risk, performance risk, privacy risk, effort required, and phys-
ical risk) were used to evaluate the affordances capable of affecting
customer engagement and subjective well-being in the retail metaverse
context.

Contributing to existing literature, our empirical analysis combined
affordance theory and value typologies, and by adopting an fsQCA
approach, we identified a number of affordance combinations (revealed
through the different value recipes) capable of supporting high customer
engagement and subjective well-being in the retail metaverse context.
Firstly, the results revealed a configuration of positive affordances
capable of predicting high customer engagement and subjective well-
being. In line with earlier metaverse studies that highlighted the
importance of factors like personalisation opportunities and gamifica-
tion (e.g., Ahn et al., 2024; Arya et al., 2023; Dwivedi et al., 2023a), in
our study, metaverse-related benefits included convenience (P1),
excellence (P2), enjoyment (P4), personalization (P5), control (P6),
novelty (P7), and relational benefits (P8). On the other hand, despite
earlier studies highlighting status-building as one of the drivers behind
people’s engagement with the metaverse (Dwivedi et al., 2023a; Arya
et al., 2023), status (P3) did not feature as one of the positive values in
our configuration.

Interestingly, a configuration of negative values including effort
(N1), privacy risk (N2), security risk (N3), and performance risk (N4)
also predicted high customer engagement and subjective well-being,
despite the negative direction of two of the NVs (N3 and N4). This
paradoxical finding contradicts the findings of earlier studies that
highlighted the negative impact of risk on metaverse engagement
(Oleksy et al., 2023), and showcases the importance of taking into
consideration the combinations and trade-offs of positive and negative
affordances when exploring consumers’ engagement with new tech-
nologies, as the effect of negative affordances may not be absolute but
can be compensated through the positive affordances a technology

offers. On the other hand, NVs like financial risk (N5) and physical risk
(N6) did not seem to affect engagement and subjective well-being.
Further, no configurations of PVs and NVs were found to produce low
scores of the outcome variables: this finding offers interesting insights
regarding the impact of positive and negative metaverse affordances on
engagement and well-being.

A novel contribution of this research is the use of value typologies as
an approach to evaluate both positive and negative metaverse affor-
dances and the consideration of the combined effect and trade-offs of
positive and negative affordances, in the form of value types, on
customer engagement and well-being. According to our analysis, a
combination of PVs and NVs produced high scores for both of our
measured outcomes, which indicates that similar combinations of
perceived affordances affect customer engagement and well-being in the
retail metaverse. This finding supports Proposition 1, which suggested
that both positive and negative values are prerequisite conditions for a
metaverse value recipe, in order to predict customer engagement and
well-being in a retail metaverse setting.

The results also showed that one combination of perceived affor-
dances could effectively predict the different outcome variables in this
study. This implies that one value recipe consisting of positive and
negative values (convenience, excellence, status, personalization, con-
trol, novelty, and relational benefits) can effectively influence two
different outcome variables, namely customer engagement and subjec-
tive well-being, in the retail metaverse context. This rejects Proposition
2, in which we proposed that there would be different value recipes for
different outcomes, and offers interesting insights for both academics
and practitioners. Although we anticipated, based on existing literature,
that different value recipes would influence these outcome variables,
our findings suggest that by combining and managing the identified
perceived affordances, organisations and practitioners can support both
customer well-being and engagement with the metaverse. This essen-
tially endorses the updated value typology proposed by Leroi-Werelds
(2019) and validates the claim that the typology can be generalised,
covering a wide array of value sources that can influence distinct
customer-centric contexts. To the best of our knowledge, this is the first
study to combine affordance theory and Leroi-Werelds’ (2019) value
typology through the use of a QCA methodology, and thus our findings
also offer several theoretical and practical contributions, which will be
discussed in the next section.

6.2. Theoretical implications

Several recent studies on technology use and adoption have adopted
an affordance theory lens to explore the properties and capabilities of
technologies that enable users to perform certain tasks to achieve their
goals (e.g., Apostolidis et al., 2021; Lin and Kishore, 2021; Shin, 2022;
Shao et al., 2024). This research extends prior technology affordance
studies by utilising value typologies to explore the perceived value that
these affordances can create, and how this affects customer engagement
and well-being. The identification of different value recipes demon-
strates how the same technology can offer different opportunities and
value for different consumers. Additionally, our research adopts an
fsQCA methodology to empirically support the necessity of adopting the
evolved conceptualisation of customer perceived value, considering the
combinations and trade-offs between (positive and negative) affordan-
ces, especially for technology-mediated contexts like the metaverse, thus
generalizing its theoretical conceptualisation.

In addition, the literature has advocated the role of customer-
perceived value in explaining customer engagement (Hollebeek et al.,
2019; Zeithaml et al., 2020). However, the literature is scarce in the
context of the metaverse (Dwivedi et al., 2023a, 2023b; Ghali et al.,
2024; Wongkitrungrueng and Suprawan, 2023). This study is one of the
first to assess customer engagement in relation to perceived value and
the perceived value types. Specifically, our results add to the ongoing
debate in the literature that examined the relationship between selected
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(individual) positive components of customer perceived value (utili-
tarian, hedonic, symbolic) and customer engagement. The existing re-
sults confirmed that only symbolic value (not utilitarian and hedonic)
has a moderate positive relationship with customer engagement
(Wongkitrungrueng and Suprawan, 2023). Since individual value types
have complex trade-off effects, only certain combinations of value types
unveil the complex relationships. The present study deviated and
conceptualized value recipes as multiple, distinct combinations of pos-
itive and negative values capable of predicting customer engagement in
the retail metaverse context. This contributes to the existing literature
by empirically validating the simultaneous impact of different combi-
nations of positive and negative value types on customer engagement
with the metaverse. The adoption of value typologies and the focus on
value recipes is a welcome addition to the affordance theory literature
(Roy et al., 2023) and offers an interesting theoretical lens for future
studies exploring technology affordances. Moreover, the literature is
also concentrated toward determining the direct relationship between
selected factors and subjective well-being (Aboelmaged et al., 2021) in
technology-centric contexts. We further extend this literature by
considering the trade-offs between different positive and negative
affordances/value types and determining their simultaneous positive
impacts on subjective well-being. Contributing to the affordance theory
literature, our fsQCA results reveal that the combination of positive and
negative values enhances customer engagement and well-being, which
allows for a nuanced understanding of how various affordances (and
their combinations) contribute to the outcome of interest. In our anal-
ysis, we found that when all PVs are present in a configuration (a
necessary condition in our case), they can be combined with some NVs
and produce high scores for both engagement and well-being (i.e., a
sufficient condition). This novel approach helps to uncover the
complexity of real-world phenomena and provides valuable insights for
academics and researchers interested in metaverse affordances and the
adoption of metaverse technologies in the retail sector. Overall, our
findings respond to the calls for further advancing empirical research on
customer engagement and subjective well-being in the retail metaverse
context (Dwivedi et al., 2023a).

6.3. Managerial implications

From a practical point of view, the results offer guidelines for suc-
cessfully supporting the metaverse in retailing (Meißner et al., 2020).
Retailers considering the use of the metaverse can closely examine the
combinations of value types uncovered in this study to inform their
metaverse retail strategy. For example, it is evident from this research
that customer engagement and subjective well-being are realised when
customers perceive the metaverse as fulfilling the needs of convenience,
enjoyment, personalisation, excellence, control, and novelty. This im-
plies that retailers should design their metaverse with the aim of making
it easier for customers to transact and interact in this technology-centric
environment. In addition, the design of the retail metaverse should be
such that customers find novelty in its use and obtain enjoyment from
using it. Furthermore, customers should be able to tailor the metaverse
environment to their needs and have control over their purchase and
consumption process.

In terms of the negative value types, retailers should emphasise
making the metaverse environment easier to use, requiring less effort. In
addition, they should focus on reducing perceived risks in aspects of
privacy, security, and performance. Managing these aspects in the
design of the retail metaverse will lead to higher customer engagement
and subjective well-being. Interestingly, financial and physical risks
were not found to impede customer engagement and subjective well-
being. This could be because financial risk only arises when customers
transact and are able to compare prices. Given the presented scenario,
the respondents may not have considered financial risk as a key deter-
minant for customer engagement and subjective well-being. In addition,
it is expected that there will be a lack of physical risk in a virtual

environment like the metaverse because it is the avatars that interact
with each other, rather than actual persons.

Finally, the interplay between customer-perceived positive and
negative values in augmenting customer engagement and subjective
well-being offers exciting insights for retailers who wish to make the
most of their investments in themetaverse. The presence of both positive
and negative values in a recipe reflects the complexity of real-world
dynamics. Customer engagement and well-being are not driven by
purely positive factors; instead, a combination of supportive and chal-
lenging conditions interacts to produce the desired outcome. The com-
bination of negative values alongside positive ones in a recipe teaches
retail organisations that some negative conditions do not necessarily
prevent success in using the metaverse successfully. Organisations can
build flexible systems that accommodate certain challenges while
maintaining strong overall customer engagement and well-being. This
means learning to adapt strategies dynamically in response to shifting
market or customer conditions. Retail organisations can design
customized interventions, knowing that a balance of conditions is
needed. For instance, even if customers experience some negative fac-
tors, such as privacy or performance concerns, addressing these con-
cerns with personalized offers or superior user experience can still result
in positive engagement. Different customer segments may also respond
differently to various positive and negative values, meaning that the
recipe for high engagement and well-being may vary.

Specifically, the results obtained from a combination of positive and
negative values imply that retailers need to nurture significant positive
values to produce high scores for the outcome variables. Moreover, re-
tailers need to manage these negative values well, as mitigating them
will result in high scores for the outcome variables. In summary, our
results confirm the need for retailers to better understand their cus-
tomers’ perceived value configurations in designing a retail metaverse
that will potentially facilitate greater customer engagement and
enhance their subjective well-being.

6.4. Limitations and future research directions

Despite the abovementioned contributions, the study has some lim-
itations. First, the data was captured from a single country, namely
Australia, rendering our results highly country-specific. Although the
metaverse offers a boundless virtual world, accessible to anyone across
the globe, the literature advocates that customers’ cultural values, cross-
cultural aspects, and factors that influence customer decision-making
should be investigated in the metaverse context (Gursoy et al., 2022;
Mkedder and Das, 2024). Thus, future research should consider how
cultural background influences customer-perceived values from the
metaverse and impacts engagement and subjective well-being. Sec-
ondly, this study adapted Leroi-Werelds’ (2019) value typology (posi-
tive vs. negative) as the ingredients to determine a value recipe that
effectively explained customer engagement and subjective well-being in
a metaverse context. This typology is grounded in the positivist para-
digm of customer-perceived value (Zeithaml et al., 2020). Future
research may adopt similar studies using value typologies from other
paradigms, such as interpretivism (Zeithaml et al., 2020), to conceptu-
alise customer-perceived value. Such focused efforts will enable future
researchers to identify commonalities (vs. deviations) in developing
customer engagement and subjective well-being in the metaverse
context. Third, the customer perception of the metaverse, its role in
generating customer engagement, and its impact on subjective well-
being were captured during the pandemic. It is highly likely that the
pandemic has altered customers’ perceptions of the metaverse. Future
studies may examine how situational and psychological factors linked
with the pandemic have changed customer-perceived values toward the
metaverse and its impact on customer engagement and subjective well-
being.
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Appendix A. Description of the metaverse (adapted from Zhang et al., 2023)

The term ‘Metaverse’ has its roots attached to the science fiction novel ‘Snow Crash.’ In the story, a virtual world is showcased that can be
connected with the physical world to facilitate the creation of a new social system. With the help of new-age technologies, businesses are introducing
their Metaverse solutions as a business strategy.

Imagine you are accessing a Metaverse shopping application of the retailer called ‘Metaapp.’ The Metaverse environment created by the retailer
through new-age technologies enables your avatar to navigate inside the shopping arena and shop naturally and intuitively. The 3D immersive
environment allows you to interact compellingly with fellow customers, front-line employees and their brands. It offers you a plethora of information
about the brand, product and other essential facts of the customer decision-making journey. You can enter a more detailed product store and purchase
immediately by clicking through a specific store icon.

Appendix B. Constructs adopted in the research

Constructs Value types (source) Measurement items

Metaverse Benefits (Positive
values)

Convenience (Pihlström and Brush, 2008)

I would save time and money in the metaverse (C1).
I value the ease of shopping in the metaverse (C2).
I value the option of shopping instantly in the metaverse (C3).
Shopping in the metaverse makes my life easier (C4).
Shopping in the metaverse is an efficient way to manage my time (C5).
I value shopping in the metaverse without others noticing (C6).

Excellence (Cronin et al., 2000; Gallarza
et al., 2017)

Metaverse provides service reliably, consistently, and dependably (E1).
Metaverse provides service promptly (E2).
Metaverse is competent (i.e., knowledgeable and skilful) (E3).
Metaverse is approachable and easy to contact (E4).
Metaverse is courteous, polite, and respectful (E5).

Status (Nasution and Mavondo, 2008)

Shopping in the metaverse is prestigious (S1).
I consider shopping in the metaverse a status symbol (S2).
I consider shopping in the metaverse to fit my social status (S3).
Shopping in the metaverse conveys a good impression to other people (S4).

Enjoyment (Gallarza et al., 2017)
The activities organized in the metaverse are great fun (EN1).
Metaverse offers added services to make my shopping more pleasurable (EN2).
Metaverse offers added services to make my shopping more comfortable (EN3).

Personalization (Veloutsou and McAlonan,
2012)

Shopping in the metaverse addresses each customer’s specific needs (P1).
Shopping in the metaverse can be personalized to my needs (P2).
Metaverse offers customized responses for shopping-related questions (P3).
Interacting on the metaverse screen with adequate(beneficial) results being returned is possible
(P4).

Control (Kleijnen et al., 2007)

Metaverse allows me to make a lot of decisions on my own (CT1).
I have much to say about shopping in the metaverse (CT2).
Metaverse offers flexibility in shopping (CT3).
Metaverse allows control over shopping transactions (CT4).

Novelty (Wells et al., 2010)
Metaverse is new (NO1).
Metaverse is unique (NO2).
Metaverse is original (NO3).

Relational benefits (Chan et al., 2010)
Shopping in the metaverse helps me build a better relationship (R1).
Metaverse makes service interactions more enjoyable (R2).
My participation helps me receive relational approval from the Metaverse (R3).

(continued on next page)
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(continued )

Constructs Value types (source) Measurement items

Metaverse Costs (Negative
values)

Effort (Mani and Chouk, 2018)
Learning to use Metaverse for shopping is easy for me (EF1).
Metaverse is easy to use (EF2).
Getting the results I desire from Metaverse is easy (EF3).

Security risk (Mani and Chouk, 2018)

The risk of an unauthorized third party overseeing the payment process at Metaverse is high (S1).
The risk of abuse of billing information (e.g., credit card number, bank account data) is high
when using Metaverse (S2).
The risk of abuse of information (e.g., credit card number, bank account data) is high when using
metaverse (S3).

Privacy risk (Lin et al., 2005)
I feel like my privacy is protected in Metaverse (PV1).
I feel safe in transactions while shopping in the metaverse (PV2).
Metaverse has adequate security features (PV3).

Performance risk (Kleijnen et al., 2007)

In the metaverse, I worry about whether the service will perform as well as it should (PR1).
Using metaverse causes me to be concerned about how reliable the service will be (PR2).
If I were to use Metaverse, I would be concerned that the service does not provide my expected
level of benefits (PR3).
Using metaverse makes me concerned about how dependable the service will be (PR4).

Financial risk (Forsythe et al., 2006)

I can’t trust Metaverse for making financial transactions (F1).
I may not get value for money in metaverse (F2).
I may purchase something by accident in Metaverse (F3).
My personal information may not be kept in the metaverse (F4).
I may not get what I want in Metaverse (F5).
My credit card number may not be secure in Metaverse (F6).
I might be overcharged in metaverse (F7).

Physical risk (Mani and Chouk, 2018)
Using the metaverse involves risks to my health (PH1).
Metaverse involves risks for its users’ health (PH2).
I think the radiation emitted by the devices in the metaverse harms my health (PH3).

Customer Engagement

Cognitive engagement (Hollebeek et al.,
2014)

Shopping at metaverse gets me to think about metaverse (COG1).
I often think about the metaverse when shopping in the metaverse (COG2).
Shopping in the metaverse stimulates my interest in learning more about the metaverse (COG3).

Affective engagement (Hollebeek et al.,
2014)

Using metaverse makes me happy (AFF1).
I feel good when I use Metaverse (AFF2).
I am proud to use Metaverse (AFF3).
I feel very positive when I use Metaverse (AFF4).

Subjective Well-being (Diener and Emmons, 1984; Gallan et al.,
2019)

In general, I consider myself a happy person (SWB1)
Compared to most of my peers, I consider myself happier (SWB2)
I am generally very happy and enjoy life (SWB 3)

Appendix C. Truth tables

Table 10
Truth table of positive values leading to customer engagement.

Convenience Excellence Status Enjoyment Personalisation Control Novelty Relational benefit % cases raw consist. PRI consist. SYM consist

1 1 1 1 1 1 1 1 90.77 0.994716 0.993961 0.999393
1 1 0 1 1 1 1 1 3.68 0.993404 0.981454 0.986577
0 0 0 0 0 0 0 0 1.11 0.879429 0.303978 0.333334
0 0 0 0 0 0 1 0 1.11 0.881657 0.269662 0.269662
0 0 1 0 0 0 1 0 0.37 0.96732 0.608433 0.608432
1 1 1 1 0 1 1 0 0.37 0.998829 0.992629 0.992629
1 1 0 0 1 1 1 0 0.37 0.986529 0.88779 0.896665
1 1 1 0 1 1 1 0 0.37 0.998198 0.98992 0.98992
1 1 0 1 1 1 1 0 0.37 0.983375 0.906313 0.906313
0 1 1 1 0 0 1 1 0.37 0.998624 0.985981 0.985982
1 1 0 1 1 0 1 1 0.37 0.981111 0.876237 0.876236
0 1 1 0 1 1 1 1 0.37 0.998705 0.989619 0.989618
1 1 1 0 1 1 1 1 0.37 0.999078 0.996491 0.996491

Table 11
Truth table of negative values leading to customer engagement.

Effort Security Privacy Performance risk Financial risk Physical risk % cases raw consist. PRI consist. SYM consist

1 1 1 1 1 1 72.33 0.99698 0.996513 0.998254
1 0 1 0 0 0 6.72 0.999071 0.998193 0.999096
1 1 0 1 1 0 3.91 0.970912 0.917269 0.936833
1 0 1 1 0 0 3.48 0.99947 0.998711 0.998711
1 1 1 1 0 1 2.66 1 1 1
1 1 1 1 0 0 1.48 0.995778 0.989123 0.989123

(continued on next page)

G. Singh et al. Technological Forecasting & Social Change 210 (2025) 123870 

13 



Table 11 (continued )

Effort Security Privacy Performance risk Financial risk Physical risk % cases raw consist. PRI consist. SYM consist

1 1 1 1 1 0 1.18 0.989786 0.972881 0.972881
1 0 1 1 1 0 0.79 0.998523 0.995656 0.998258
1 1 1 0 1 0 0.79 0.99486 0.98072 0.98072
0 0 0 0 0 0 0.79 0.948468 0.606386 0.650191
0 1 0 1 1 0 0.79 0.93407 0.661052 0.661052
0 1 0 1 1 1 0.79 0.92851 0.646809 0.646809
0 1 1 0 0 1 0.39 1 1 1
1 1 1 0 0 1 0.39 1 1 1
0 0 0 0 1 0 0.39 0.99902 0.990476 0.990476
1 0 1 1 1 1 0.39 0.998293 0.994511 0.994511
1 1 0 1 1 1 0.39 0.99789 0.992386 0.992386
1 0 0 1 0 1 0.39 0.99768 0.982699 1
1 1 1 0 0 0 0.39 0.995015 0.983606 0.983606
0 0 1 1 0 0 0.39 0.994045 0.948819 0.975708
0 0 0 1 0 1 0.39 0.993299 0.925286 0.952663
1 0 1 0 0 1 0.39 0.991289 0.948718 0.948718
1 0 1 1 0 1 0.39 0.988794 0.954616 0.954616

Table 12
Truth table of positive values leading to subjective well-being.

Convenience Excellence Status Enjoyment Personalisation Control Novelty Relational benefit % cases raw consist. PRI consist. SYM consist

1 1 1 1 1 1 1 1 90.77 0.968782 0.9645 0.971162
1 1 0 1 1 1 1 1 3.7 0.910027 0.788594 0.788592
0 0 0 0 0 0 1 0 1.1 0.960401 0.817228 0.817227
0 0 0 0 0 0 0 0 1.1 0.949311 0.774123 0.805936
0 0 1 0 0 0 1 0 0.37 0.97989 0.867989 0.867987
1 1 1 1 0 1 1 0 0.37 0.959423 0.826955 0.826955
1 1 0 0 1 1 1 0 0.37 0.948494 0.779661 0.779661
1 1 1 0 1 1 1 0 0.37 0.952776 0.813391 0.813391
1 1 0 1 1 1 1 0 0.37 0.946512 0.805263 0.805263
0 1 1 1 0 0 1 1 0.37 0.971573 0.831521 0.831522
1 1 0 1 1 0 1 1 0.37 0.959955 0.822743 0.835314
0 1 1 0 1 1 1 1 0.37 0.96373 0.825726 0.825727
1 1 1 0 1 1 1 1 0.37 0.957257 0.866858 0.866858

Data availability

Data will be made available on request.
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