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Abstract

Aim/purpose — Grounded in the stimulus—organism-response (S—O—R) framework, this
study examines the relationships among integration quality (INQ), perceived seamless-
ness (PSE), perceived utilitarian (PUE) and hedonic (PHE) experiences, customer—bank
engagement (CBE), and brand equity in omnichannel banking.
Design/methodology/approach — A cross-sectional survey was conducted with 285
active bank customers in Indonesia who used at least two service channels. Respondents
were selected using non-probability purposive sampling. Data were collected via self-
reports and analyzed using partial least squares structural equation modeling (PLS-SEM)
in SmartPLS 4. A disjoint two-stage approach was used to estimate higher-order reflec-
tive-formative constructs.
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Findings — The results suggest asymmetric patterns across the experiential pathways.
INQ is positively associated with PUE but is not significantly related to PHE. In con-
trast, PSE is positively associated with both PUE and PHE, with a relatively stronger
association observed for PHE. INQ is also positively associated with PSE. Both PUE
and PHE are positively associated with CBE, with PHE exhibiting a relatively stronger
association. CBE, in turn, is positively associated with brand equity, operationalized
through preferential loyalty.

Research implications/limitations — The findings provide additional evidence for ap-
plying the S—-O-R framework to omnichannel banking by examining cognitive and af-
fective experiential pathways. They indicate asymmetric associations between utilitarian
and hedonic experiences, CBE, and brand equity. The relatively stronger association of
PHE with CBE suggests the potential relevance of affective mechanisms in this context.
However, the study relies on a cross-sectional design, single-source self-reported data,
non-probability purposive sampling, and context-specific measurement refinement,
which constrains causal inference and limits the generalizability of the findings.
Originality/value/contribution — This research contributes to the omnichannel and
digital banking literature by providing empirical evidence of asymmetric associations
among PUE, PHE, CBE, and brand equity in a developing-country setting. By position-
ing INQ and PSE as complementary customer-perceived stimuli, the study offers con-
text-specific insight into how affective pathways may play a relatively more prominent
role in relation to brand equity, operationalized through preferential loyalty, in omni-
channel banking.

Keywords: Omnichannel banking, integration quality, perceived seamlessness, utilitari-
an experience, hedonic experience, customer—bank engagement.
JEL Classification: M31, M37, G21, L86.

1. Introduction

Amid the post-pandemic digital economy, banks are accelerating digital trans-
formation initiatives that reshape operational capabilities and service delivery
(Zhu & Jin, 2023). In this context, sustaining long-term brand equity depends
not only on technological efficiency but also on customers’ evaluations of trust,
service consistency, and relational value (Hafez, 2021; Mainardes et al., 2020).
As banking continues to digitalize, differentiation increasingly depends on how
effectively service interactions are translated into stronger relational and brand
outcomes (Al Karim et al., 2024; Kitsios et al., 2021). Concurrently, digital
transformation is redefining how financial institutions organize and deliver cus-
tomer-facing services (Papathomas & Konteos, 2024). In omnichannel environ-
ments, where customers engage across multiple interconnected touchpoints, this
transformation is accompanied by heightened expectations for responsive and
seamless service experiences (Chang & Li, 2022; Massi et al., 2023). In the
banking context, integrated service quality across channels has been associated
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with stronger relationship quality and brand equity, highlighting the importance
of service consistency and cross-channel coherence (Mainardes et al., 2020;
Sreejesh, 2024). As customers increasingly move between physical branches,
mobile applications, and digital platforms, maintaining seamless cross-channel
integration becomes increasingly important for sustaining coherent brand expe-
riences (Mainardes et al., 2020; Massi et al., 2023).

The response to these competitive and experiential challenges has driven
banks to move beyond fragmented multichannel configurations toward more
fully integrated omnichannel strategies (Buckley & Feldman, 2024). This shift
reflects a progression from isolated service points toward integrated customer
journeys that maintain brand cohesion and a consistent experience across all
touchpoints (Andika et al., 2024). In banking, where service interactions carry
high functional expectations and substantial emotional weight, lapses in continu-
ity can directly undermine trust, a core pillar of brand equity (Gerea et al., 2021;
Mainardes et al., 2020). Accordingly, omnichannel represents a structural recon-
figuration of customer journeys intended to preserve continuity and relational
coherence across interactions (Neslin, 2022; Uribe-Linares et al., 2023).

The effectiveness of omnichannel banking depends not only on technologi-
cal integration but also on how customers evaluate their experiences across
channels, both functionally and emotionally (Tran Xuan et al., 2023b). Evidence
from multiple sectors suggests that customers’ perceptions of these experiences
play a pivotal role in determining the effectiveness of omnichannel strategies
(Saghiri et al., 2017; Shi et al., 2020). From this perspective, customer experi-
ences — both utilitarian (PUE) and hedonic (PHE) — are not merely immediate
interactional responses but function as distinct antecedents of customer—bank
engagement (CBE), reflecting customers’ cognitive, emotional, and relational
connection with the brand (Brodie et al., 2011; Hollebeek, 2011; Rodriguez-
-Ardura et al., 2024). In service contexts such as banking, engagement can be
understood as a key relational mechanism through which experiential evalua-
tions are translated into stronger relational preferences and sustained customer
commitment, thereby linking customer experience to brand equity (Hafez, 2021;
Pefia Garcia et al., 2026). When customers perceive their cross-channel experi-
ences as consistent and valuable — both functionally and affectively — these eval-
uations can strengthen relational connections by fostering emotional affinity and
reinforcing positive brand perceptions. However, prior research has often treated
these experiential dimensions as a unified construct, offering limited insight into
how cognitive and affective evaluations may operate through distinct psycholog-
ical pathways (Rodriguez-Ardura et al., 2024; Zyminkowska, 2019). Conse-
quently, it remains unclear how different service-related perceptions shape CBE
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processes and, ultimately, brand equity within integrated banking environments,
particularly as customers navigate multiple channels in ways that simultaneously
engage both rational assessments and emotional responses.

Within this context, experiential pathways are shaped by specific cross-
-channel service evaluations that function as their underlying stimuli. Integration
quality (INQ) and perceived seamlessness (PSE) have been widely recognized as
pivotal customer-perceived evaluations of cross-channel service experience in
omnichannel settings. Empirical evidence across diverse sectors — including
electronics (Asare et al., 2022), and grocery and fashion (Salvietti et al., 2025) —
suggests that customers’ perceptions of well-coordinated and seamlessly inte-
grated channels enhance their experiences and contribute to sustained competi-
tive advantage. In banking, customers’ perceptions of integrated service chan-
nels have been associated with more positive experiences and more consistent
interactions across touchpoints (Asante et al., 2024; Mainardes et al., 2020),
positioning integration as a core element of omnichannel strategy (Sreejesh,
2024). PSE has also been identified as a critical customer-perceived factor influ-
encing customer experiences in online environments (Gao & Jiang, 2024; Massi
et al.,, 2023). However, although INQ and PSE have been examined inde-
pendently, little research has examined their joint and sequential roles within
a unified stimulus—organism-response (S—O-R) framework, particularly in fi-
nancial services where functional reliability and emotional reassurance coexist
(Gao & Jiang, 2024). Given their demonstrated relevance across industries (Riaz
et al., 2022; Sharma & Fatima, 2024; Shen et al., 2018), further investigation is
needed to clarify how customers’ perceptions of cross-channel integration and
seamlessness jointly shape experiential pathways, CBE, and brand-related out-
comes in banking contexts.

Taken together, these gaps highlight the need for a comprehensive model
grounded in the S-O-R framework by positioning INQ and PSE as key custom-
er-perceived stimuli within omnichannel service environments. These evalua-
tions operate sequentially within the S—O-R process, yielding three organism
components — PUE, PHE, and CBE — that together capture customers’ cognitive,
affective, and relational responses. In this framework, both experiential dimen-
sions contribute to engagement, which is positioned here as a central relational
mechanism linking customer perceptions to brand equity outcomes in banking
contexts. By integrating stimulus differentiation, dual experiential pathways, and
relational mediation within a unified model, the study extends prior research that
has largely examined these elements in isolation. In doing so, it offers a more
nuanced understanding of how customers’ perceptions of omnichannel service
environments translate into brand-related outcomes in banking contexts.
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2. Literature review and hypotheses development
2.1. Omnichannel in retail banking

Digital transformation has reshaped banking service paradigms, integrating physi-
cal and digital channels into adaptive, responsive, and value-driven ecosystems
(Diener & Spacek, 2021; Shi et al., 2020). Unlike multichannel systems that oper-
ate in silos, where service channels function independently with limited coordina-
tion or information sharing, omnichannel strategies unify all touchpoints from
mobile banking applications to physical branches within a cohesive and integrated
architecture. This integration enables customers to switch channels seamlessly
while maintaining informational continuity and service consistency (Mainardes
et al.,, 2020; Zhou et al., 2020). Beyond improving operational efficiency, it en-
hances convenience, accessibility, and the relevance of personalized services
(Carbo-Valverde et al., 2024).

Growing expectations for smooth, flexible, and connected experiences de-
mand stronger cross-channel coordination (Chang & Li, 2022; Khalid, 2024).
Consequently, omnichannel strategies have become central to global digital trans-
formation in financial institutions (Bueno et al., 2024). However, developing mar-
kets face persistent challenges — including system fragmentation, infrastructure
gaps, and limited digital literacy — that risk creating disjointed experiences and
undermining brand credibility and appeal (Bueno et al., 2024; Moreno-Menéndez
et al., 2025).

Success in omnichannel banking relies not only on technology but also on or-
chestrating cohesive services that align with customers’ channel preferences and
interaction patterns (Muthaffar et al., 2024; Quach et al., 2022). Cross-channel
consistency fosters deeper emotional and cognitive engagement, which, in turn,
provides an important psychological foundation for brand equity (Rahman et al.,
2025; Sreejesh, 2024). Building on this perspective, prior research indicates that
customer experience and engagement are closely intertwined in omnichannel envi-
ronments and are relevant to downstream relational outcomes (Al Karim et al.,
2024; Rahman et al., 2025).

2.2. Stimulus—organism-response framework

The S—-O-R framework, introduced by Mehrabian and Russell (1974), provides
arobust foundation for explaining how environmental cues influence internal
psychological states and, in turn, shape behavioral outcomes. Unlike technology
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adoption models such as the technology acceptance model (TAM) or the unified
theory of acceptance and use of technology (UTAUT), which focus primarily on
rational evaluations underlying initial adoption decisions (Ul Islam et al., 2020),
the S—O-R framework incorporates both cognitive and affective dimensions
(Hollebeek et al., 2023). This broader perspective is particularly suitable for
examining ongoing customer journeys in omnichannel digital banking. In such
contexts, interactions occur continuously across interconnected touchpoints,
including mobile applications, ATMs, contact centers, social media platforms,
and physical branches (Hamouda, 2019).

Within the S-O-R framework, stimuli are customers’ interpretations of ser-
vice-related cues in the service environment. In omnichannel banking, customers
continuously interpret and evaluate multiple service interfaces, generating per-
ception-based stimuli that shape their subsequent psychological responses. This
study conceptualizes two primary stimuli: INQ and PSE. Both constructs are
well established in the omnichannel literature as key dimensions of customers’
evaluations of cross-channel service experiences, capturing their subjective as-
sessments of the service environment across channels.

INQ is conceptualized as perceived INQ, defined as customers’ subjective
evaluation of how well their primary bank aligns information, processes, and
service interactions across channels (Alzaydi, 2024; Shen et al., 2018). Im-
portantly, this construct captures customers’ perceived cross-channel consisten-
cy rather than the bank’s underlying technological integration. When integration
is perceived as strong, customers experience clarity of information, minimal
redundancy, and operational coherence, whereas inconsistencies across channels
may create confusion and weaken trust in the institution (Riaz et al., 2022). In
this sense, INQ represents a customer-perceived evaluative stimulus that shapes
subsequent psychological responses.

Conceptually, INQ shapes customers’ perceptions of cross-channel coherence,
thereby underpinning a seamless experience. When customers perceive strong cross-
channel alignment, transitions between service interfaces are more likely to be expe-
rienced as smooth and coherent (Addae et al., 2025; H. N. Nguyen, 2021). There-
fore, INQ is expected to enhance PSE in omnichannel environments.

PSE represents a related but distinct evaluation. It captures customers’
evaluative judgment of how seamless cross-channel interactions are experienced
during service journeys (Shen et al., 2018). In line with the S-O-R framework,
PSE is conceptualized as a stimulus that reflects customers’ evaluative judg-
ments of cross-channel continuity, rather than as an internal affective state or
a behavioral outcome. Whereas INQ assesses coordination, PSE reflects whether
interactions feel smooth, uninterrupted, and coherent throughout the service
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journey. Prior research indicates that seamless cross-channel experiences en-
hance overall evaluations and stimulate CBE (Chang & Li, 2022; Hossain et al.,
2020). In the present model, PSE is expected to influence CBE indirectly
through PUE and PHE. Perceptions of seamlessness are associated with reduced
cognitive effort and operational friction, strengthening utilitarian evaluations
(e.g., efficiency and task effectiveness). It also fosters comfort and positive af-
fect, thereby enhancing hedonic experience (Tran Xuan et al., 2023b). Together,
these two stimuli provide a comprehensive account of how customers appraise
and experience omnichannel banking environments.

The organism component of the S-O-R framework represents internal psy-
chological mechanisms that transform perceived stimuli into evaluative and affec-
tive states. This study examines three organism constructs: PUE, PHE, and CBE.
PUE reflects rational assessments of service performance, including efficiency,
speed, and informational accuracy (Chen et al., 2020). PHE captures emotional
responses such as enjoyment, comfort, and satisfaction during service interactions
(Huber et al., 2018). Although utilitarian and hedonic experiences may reinforce
one another (Hollebeek et al., 2023; Zeba et al., 2021), they are conceptually dis-
tinct and therefore analyzed separately to clarify their individual contributions.
Positive PUE and PHE are expected to intensify customers’ cognitive and emo-
tional investment in the brand, thereby fostering greater customer engagement.

CBE is conceptualized as a higher-order organism-level engagement con-
struct that captures the depth of customers’ relational involvement with the
brand, encompassing cognitive, emotional, and behavioral expressions (Brodie
et al., 2011; Hollebeek, 2011; Salem & Alanadoly, 2024). Within the S—O-R
framework, engagement is primarily treated as an internal relational state that
develops from customers’ evaluative experiences and precedes more stable out-
come-level responses, such as loyalty. In this sense, CBE reflects how customers
think about, feel toward, and remain mentally connected with the bank, without
representing a discrete outcome-level behavior. However, some indicators cap-
ture self-reported expressions of engagement intensity in ongoing interactions.

In the context of digital banking, this relational involvement evolves cumu-
latively through repeated interactions across channels, shaping customers’ psy-
chological investment over time (Levy, 2022; Moliner-Tena et al., 2019). Pat-
terns of use — such as more frequent or sustained engagement with a focal bank’s
omnichannel services — can be seen as expressions of this underlying involve-
ment. Within the S-O-R sequence, CBE is conceptualized as an intervening
relational mechanism that links experiential evaluations to brand-related out-
comes. It captures how internal relational states are reflected in ongoing interac-
tions without collapsing into loyalty at the level of outcomes.
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The response component in this study is operationalized as brand equity,
measured through preferential loyalty. Preferential loyalty refers to customers’
sustained preference for a particular bank even when alternative providers are
available (Yoo & Donthu, 2001). This conceptualization extends beyond mere
repeat usage because it captures both cognitive evaluation and affective com-
mitment (Hafez, 2021). In digital banking environments characterized by low
switching barriers and growing competition from fintech firms and neo-banks, pref-
erential loyalty represents a critical indicator of durable brand strength (Ho et al.,
2025; T. T. C. Nguyen, 2021).

Overall, the proposed model conceptualizes INQ and PSE as customer-level
stimuli that shape utilitarian and hedonic experiences. These experiences are
expected to foster CBE, which in turn is linked to stronger brand equity (Figure 1).
This structure ensures theoretical coherence between the S—O-R framework, the
perception-based operationalization of constructs, and the individual-level unit
of analysis adopted in this study.

Figure 1. Research model

STIMULUS ORGANISM RESPONSE

Perceived
Utilitarian
Experience

Perceived
Seamlessness

Customer-
Bank
Engagement

Brand Equity

Perceived
Hedonic
Experience

Integration
Quality

Source: Authors’ own elaboration based on the theoretical framework and literature review.

2.3. Integration quality and customer experience

INQ reflects customers’ evaluations of the coherence of service interactions
across channels. As a customer-level perceptual evaluation within the S—-O-R
framework, INQ functions as a stimulus that triggers subsequent cognitive ap-
praisals of cross-channel consistency. By reducing perceived procedural ambigu-
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ity and duplication of effort, INQ enhances the efficiency, accuracy, and transaction-
al convenience inherent in PUE (Mainardes et al., 2020; Tran Xuan et al., 2023b).
At the same time, when customers perceive interactions as coordinated and predict-
able across channels, uncertainty and frustration are minimized, fostering a sense of
control and comfort that contributes to PHE (Chen et al., 2020). Empirical evidence
across service contexts suggests that perceived channel integration enhances both
functional evaluations and experiential responses by reinforcing the perception of
aunified and reliable service system (Buckley & Feldman, 2024; Quach et al.,
2022). In the context of digital banking, where transactions frequently span multiple
interfaces, customers’ perceptions of integration are particularly salient in shaping
their evaluations of service outcomes. Accordingly, INQ is expected to influence both
utilitarian and hedonic dimensions of customer experience. Based on this reasoning,
the following hypotheses are proposed:

H1a: INQ positively affects PUE in omnichannel banking services.

H1b: INQ positively affects PHE in omnichannel banking services.

2.4. Perceived seamlessness and customer experience

PSE refers to customers’ evaluations of seamless cross-channel interactions
when moving across service channels. As a customer-perceived evaluation of
cross-channel interactions, PSE captures whether cross-channel transitions are expe-
rienced as smooth, uninterrupted, and coherent throughout the service journey (Shen
et al., 2018). When customers perceive high seamlessness, cross-channel friction is
reduced, lowering cognitive effort and enabling faster task completion. This process
strengthens perceptions of efficiency and functional effectiveness that underpin PUE
(Chandna & Ubba, 2025; Im & Ha, 2018). At the same time, uninterrupted and pre-
dictable transitions foster feelings of control, comfort, and emotional reassurance,
thereby enhancing PHE (Barwitz & Maas, 2018; Shen et al., 2018). Empirical evi-
dence in omnichannel contexts indicates that perceptions of seamless cross-channel
interactions are associated with lower uncertainty and disruption across touch-
points, reinforcing both functional and affective evaluations (Mainardes et al.,
2020; Tran Xuan et al., 2023b). Within the S—O-R framework, PSE thus func-
tions as a stimulus that shapes both utilitarian and hedonic experiential responses
in omnichannel banking. Drawing on the above theoretical arguments and em-
pirical evidence, the following hypotheses are formulated:

H2a: PSE positively affects PUE in omnichannel banking services.

H2b: PSE positively affects PHE in omnichannel banking services.
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2.5. Integration quality and perceived seamlessness

INQ is conceptually positioned as an antecedent to PSE in the context of omni-
channel banking. When customers perceive that information, processes, and
interactions are consistently aligned across digital and physical channels, cross-
channel transitions are less likely to be perceived as fragmented or disjointed.
Instead, customers cognitively integrate these interactions into a coherent service
journey, which strengthens their perception of continuity across touchpoints
(Buckley & Feldman, 2024). In other words, INQ reduces the salience of chan-
nel boundaries and supports the experience of fluid movement within the service
ecosystem. Prior research in omnichannel environments indicates that higher
perceived channel integration enhances customers’ perceptions of cross-channel
unity and continuity (Shen et al., 2018; Zhang et al., 2018). Empirical studies in
banking contexts further confirm that INQ significantly predicts stronger PSE
during service interactions (Andika et al., 2024; Tran Xuan et al., 2023b). Taken
together, these theoretical arguments and empirical findings suggest that cus-
tomers who perceive greater cross-channel integration are more likely to per-
ceive service transitions as seamless. Based on this reasoning, the following
hypothesis is proposed:

H3: INQ positively affects PSE in omnichannel banking services.

2.6. Customer experience and customer—bank engagement (CBE)

CBE represents a higher-order organism-level engagement construct that devel-
ops from customers’ evaluative experiences with a service provider. Within the
S—O-R framework, PUE contributes to engagement through cognitive mecha-
nisms. When customers appraise their banking interactions as efficient, reliable,
and instrumental in achieving their goals, they develop sustained cognitive in-
volvement and attentional focus, reinforcing CBE. Such rational evaluations
reinforce perceptions of competence and value, thereby strengthening custom-
ers’ willingness to maintain an active relational orientation toward the institution
(Bozkurt et al., 2022). In this way, utilitarian experience fosters engagement by
solidifying customers’ confidence in the brand’s functional performance.

PHE, by contrast, enhances CBE through affective pathways. Emotional re-
sponses such as enjoyment, comfort, and satisfaction deepen customers’ emo-
tional attachment to the brand and intensify their sense of relational closeness
with it (Kang, 2019; Wang & Ramasamy, 2023). Positive affect not only enrich-
es the immediate interaction but also contributes to the formation of enduring
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relational bonds that characterize engagement (Tran Xuan et al., 2023a). Empiri-
cal evidence suggests that PUE and PHE represent complementary yet distinct
drivers of CBE formation (Rodriguez-Ardura et al., 2024). These cognitive and
affective responses shape customers’ internal relational states and may be ex-
pressed through ongoing interaction patterns within the service context. Based
on this reasoning, the following hypotheses are proposed:

H4a: PUE positively affects CBE in omnichannel banking services.

H4b: PHE positively affects CBE in omnichannel banking services.

2.7. Customer—bank engagement and brand equity

Brand equity represents the added value consumers perceive in relation to
a brand, shaping preference, loyalty, and long-term competitiveness (Keller,
2020). Within this framework, CBE is key in establishing enduring relationships
between consumers and brands (Andika & Anisah, 2025; Tran Xuan et al.,
2023a). CBE reflects the depth of customers’ cognitive, emotional, and relation-
al connections to the brand, reinforcing trust, preference, loyalty, and willing-
ness to recommend it (Brodie et al., 2011; Hollebeek, 2011). Accordingly, CBE
is treated as an engagement mechanism that precedes brand-related outcomes,
rather than as an outcome-level preference in its own right. When consumers
exhibit greater engagement, they tend to maintain closer relationships with the
brand and report more favorable loyalty-related outcomes (Gao & Huang, 2021;
Tran Xuan et al., 2023a). Related research suggests that engagement-related
mechanisms and integrated service quality are associated with stronger brand-
-related outcomes, although evidence examining this relationship specifically
within omnichannel banking remains limited (Akter et al., 2024; Al Karim et al.,
2024). Based on this empirical evidence and the identified research gap, the fol-
lowing hypothesis is proposed:

HS: CBE in omnichannel banking services positively affects brand equity.

3. Research methodology

3.1. Survey design and measurement development

This study employed a quantitative, descriptive, cross-sectional design to exam-
ine perception-based constructs and their structural relationships at a single point
in time. A cross-sectional design is appropriate because the study assesses cus-
tomers’ current perceptions and the relationships among the latent constructs
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at one point in time. The research context is highly relevant given the rapid ex-
pansion of mobile banking, internet banking, and Quick Response Code Indone-
sian Standard (QRIS) payments in Indonesia, which together form an increasing-
ly integrated and complex omnichannel service ecosystem within the national
banking industry (Andika et al., 2024; Christian et al., 2024).

The study population consisted of Indonesian bank customers who used omni-
channel services. Due to the lack of a complete population frame, this study em-
ployed non-probability purposive sampling, which is suitable for examining experi-
ence-based constructs requiring specific respondent exposure (Mainardes et al.,
2020). At the same time, because respondents were selected based on relevance
rather than probability, the resulting sample is better understood as providing analyt-
ically useful evidence from qualified users than as a basis for broad population-level
inference. Inclusion criteria required respondents to use at least two banking service
channels — whether physical (e.g., branch offices or ATMs) or digital (e.g., mobile
banking or call centers) — and to be at least 17 years of age. A screening question
confirmed that respondents were customers of banks offering omnichannel services;
responses indicating otherwise were automatically excluded.

To ensure alignment between the theoretical framework and the unit of
analysis, respondents were first instructed to identify the bank they use most
frequently. The questionnaire explicitly directed them to answer all subsequent
items with reference to that selected institution. The survey included the follow-
ing instruction: “Please identify the bank you use most frequently. When an-
swering the following statements, please refer specifically to this bank.” In the
questionnaire, the phrase “this bank” referred explicitly to the bank each re-
spondent identified at the beginning of the survey. Respondents were instructed
to anchor all evaluations to the selected institution when answering the question-
naire items. Accordingly, all constructs were operationalized as individual-level
evaluations of a specific bank, anchored in respondents’ selected bank. Although
respondents evaluated different banking institutions, institutional variation was
not explicitly modeled, as the study’s theoretical focus is on customer-level per-
ceptual mechanisms within the S-O-R framework, with emphasis on individual
evaluations rather than firm-level performance comparisons. Consequently,
cross-bank differences were not explicitly controlled in the structural model. The
research design was therefore explicitly structured at the individual level, ensur-
ing that all constructs represent subjective evaluations of a single, self-identified
banking institution.

The minimum sample size was determined using an a priori power analysis
in G*Power (version 3.1.9.7) based on a linear multiple regression model (fixed
model, R? deviation from zero). The parameters used were a power level of 0.90,
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a significance level of 0.05, a medium effect size (2= 0.15), and five predictors.
An a priori power calculation indicated a minimum sample requirement of 123
respondents (Cohen, 1988; Hair et al., 2010). Linear multiple regression was
used as a conservative proxy, in accordance with established SEM guidelines, to
estimate the minimum sample size for structural modeling. The target sample
size was set above this threshold to account for potential data screening and to
enhance estimation precision.

The research instrument was developed from six primary constructs,
grounded in a strong theoretical foundation from studies on omnichannel service
and digital consumer behavior. The constructs were selected based on a concep-
tual framework mapping customer experience into three main domains: service
integration, experiential seamlessness, and customer-brand relationships. INQ
was operationalized as a second-order construct consisting of service choices
through multiple channels (ISC), service information transparency (IIT), content
consistency (ICC), and process consistency (IPC), adapted from Sousa and Voss
(2006). Consistent with the theoretical framing, INQ captures customers’ evalua-
tions of the perceived integration of service channels in their primary bank.

The formation of PSE, a second-order construct, comprises the dimensions
of task ability (STA), content ability (SCO), interaction ability (SIA), cognitive
ability (SCA), and emotional ability (SEA), adapted from Shen et al. (2018).
Omnichannel CBE encompasses cognitive, emotional, and behavioral dimen-
sions of engagement, as outlined by Tran Xuan et al. (2023a). In addition, PUE
and PHE were each measured using three items (Tran Xuan et al., 2023b), while
brand equity was assessed with three items representing preferential loyalty,
adapted from Hafez (2021) and Yoo & Donthu (2001).

All measurement scales were adapted using a back-translation procedure
involving professional translators and academic researchers to ensure semantic
equivalence across languages and cultural contexts. The translated items were
subsequently reviewed by marketing scholars to confirm their content relevance
and conceptual clarity. All items were measured using a four-point Likert-type
scale (1 = strongly disagree; 4 = strongly agree), with a forced-choice format to
reduce neutral responses and encourage more discriminating evaluations in per-
ception-based assessments. The detailed measurement items for each construct
are presented in Table 2, while Appendix reports the survey anchoring instruc-
tion and response scale used in the study.

Data collected via a Google Forms-based online questionnaire enabled
broad geographical coverage across various regions in Indonesia. Before the
primary distribution, the instrument was pilot-tested with 30 respondents to as-
sess readability, clarity of instructions, and item interpretation. Feedback indi-
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cated that all items were well understood, and no major revisions were neces-
sary. The primary distribution was conducted from March to June 2024 via so-
cial media, personal networks, and relevant digital communities. The online
distribution strategy enabled a broad geographic reach, although it may have
increased representation among digitally active users. Of the 308 responses col-
lected, 23 were eliminated for failing to meet the inclusion criteria or for being
identified as outliers. This rigorous screening process resulted in 285 valid responses
for analysis, a sample size substantially exceeding the a priori calculation.

The questionnaire also gathered demographic information, including gen-
der, age, education level, monthly income, bank used, service channels accessed,
and region of residence. These variables were used for sample profiling and
descriptive analysis. Overall, the research design was structured to maintain
consistency between the theoretical framework, measurement operationalization,
and analytical procedures.

Participation in the online survey was voluntary; informed consent was ob-
tained before participation, and responses were collected anonymously and
treated confidentially.

3.2. Data analysis

Data analysis was conducted in three interconnected stages: descriptive analysis,
measurement model evaluation, and structural model testing. Descriptive analy-
sis was performed using IBM SPSS Statistics (v. 25) to profile respondents’
demographics and examine the distribution of each indicator using skewness and
kurtosis. An assessment utilizing a £2 threshold for skewness and kurtosis (Hair
et al., 2022) revealed that two constructs exceeded this range, indicating depar-
tures from multivariate normality. This does not pose a problem for partial least
squares structural equation modeling (PLS-SEM), which does not assume nor-
mality and relies on nonparametric bootstrapping for significance testing. This
condition, combined with the presence of reflective—formative constructs in the
model, supports the use of variance-based PLS-SEM, which is designed to pro-
vide stable parameter estimates when data distributions are imperfect (Hair et al.,
2022; Henseler et al., 2016).

The estimation procedure in PLS-SEM assumes that individual observa-
tions are independent and identically distributed (i.i.d.), consistent with standard
practice in variance-based structural modeling (Sarstedt et al., 2021). As a fixed-
-effects approach, PLS-SEM does not incorporate random effects and is consid-
ered robust to violations of multivariate normality (Rigdon, 2016). Instead, it



When logic meets emotion: Dual pathways shaping omnichannel banking... 225

employs nonparametric resampling through bootstrapping to estimate the precision
and stability of path coefficients, without relying on strict distributional assumptions
(Henseler et al., 2016). Because the present study relies on non-probability purpos-
ive sampling, the resulting estimates are best understood as sample-based evidence
of the structural relationships among the focal constructs. They should therefore be
interpreted with caution when considering broader population-level inference. This
distribution-free nature makes PLS-SEM particularly suitable for analyzing complex
models with both reflective and formative constructs, especially when the underly-
ing data deviate from normality (Hair et al., 2022).

The measurement and structural models were tested using SmartPLS 4. The
choice of PLS-SEM was based on the characteristics of the research model, which
includes six latent constructs — three higher-order reflective—formative and three
lower-order reflective — and structural relationships involving multiple paths. Fol-
lowing Hair et al. (2022), this approach is appropriate for predictive models with
mixed measurement types, as the evaluation procedures are aligned with the nature
of each construct: reflective constructs were assessed using indicator reliability,
internal consistency reliability (composite reliability (CR) > 0.70), convergent
validity (average variance extracted (AVE) > 0.50), and discriminant validity (het-
erotrait-monotrait ratio (HTMT) < 0.85-0.90), while formative constructs were
evaluated through multicollinearity testing (variance inflation factor (VIF) < 3.3)
and the significance and relevance of indicator weights (outer weights and outer
loadings). This approach offers flexibility in handling varying indicator contribu-
tions, ensures stable estimates in complex models, and aligns the analysis with
both the data characteristics and the research objectives.

4. Research results
4.1. Profile of the sample

The study involved 285 respondents, with a balanced gender composition
(49.82% male and 50.18% female). The sample was predominantly young
(59.65% aged 17-26 years) and 29.82% aged 27-42 years. Most respondents
held a diploma or bachelor’s degree (40.70%), followed by postgraduate qualifi-
cations (32.28%) and high school education (27.02%). Students constituted the
largest occupational group (53.33%), followed by lecturers or teachers (22.11%)
and private-sector employees (11.23%). Regarding the bank most frequently
used by respondents, Bank Rakyat Indonesia accounted for 46.3% of the sample,
followed by Bank Central Asia (12.3%), Bank Syariah Indonesia (11.9%), Bank
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Mandiri (11.6%), and Bank Negara Indonesia (11.2%), with the remainder dis-
tributed across other institutions. ATMs (44.56%) and mobile banking (37.19%)
were the most frequently used service channels, and the reported frequency of
omnichannel usage was relatively evenly distributed across channels. A detailed
breakdown of respondent characteristics is presented in Table 1.

Table 1. Profile of respondents (n = 285)

Category Subcategory Frequency Percentage (%)
Gender Male 142 49.82
Female 143 50.18
17-26 170 59.65
Age (years) 27-42 85 29.82
43-58 24 8.42
>58 6 2.11
High School 77 27.02
Educational level Diploma/bachelor’s 116 40.70
Master’s/doctoral degree 92 32.28
Student 152 53.33
Self-employed 20 7.02
Current employment Private employee 32 11.23
status ASN/TNI/POLRI 5 1.75
Lecturer /teacher 63 22.11
Other 13 4.56
Bank Rakyat Indonesia (BRI) 132 46.3
Bank Central Asia (BCA) 35 12.3
Bank Mandiri 33 11.6
Most frequently used Bank Syariah Indonesia (BSI) 34 11.9
bank Bank Negara Indonesia (BNI) 32 11.2
Bank CIMB Niaga 5 1.8
Bank Tabungan Negara (BTN) 4 1.4
Other 10 3.5
ATM 127 44.56
Internet banking 30 10.53
Most frequently used 1 ile banking 106 37.19
banking channel - -
Social media bank 4 1.40
Branch offices 18 6.32
. Often 76 26.67
Frequency of using Sometimes 71 2491
omnichannel banking
services Rarely 75 26.32
First time 63 22.11
Total 285 100

Note: “First time” refers to respondents’ first use of a specific omnichannel service combination during the reference
period. It does not refer to first-time use of banking channels in general. All respondents had prior experience
using at least two banking service channels, in accordance with the study’s inclusion criteria.

Source: Authors’ own elaboration based on survey data.
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4.2. Common method bias (CMB)

Because all variables were measured using self-reported responses collected at
a single point in time, common method bias (CMB) represents a potential con-
cern. To mitigate this risk, both procedural and statistical remedies were imple-
mented in accordance with established methodological recommendations
(Podsakoff et al., 2012).

At the procedural stage, several preventive measures were implemented
prior to data collection. Participation in the survey was voluntary and anony-
mous, thereby reducing evaluation apprehension and social desirability bias.
Respondents were informed that there were no right or wrong answers and were
encouraged to provide honest evaluations. All items were formulated using neu-
tral and non-leading wording to minimize acquiescence bias. Although items
were grouped by construct to enhance clarity and reduce respondent confusion,
no explicit information regarding the hypothesized relationships among con-
structs was disclosed. These design features aimed to reduce respondents’ ten-
dency to provide systematically consistent responses in line with perceived re-
search expectations (Bartell & Spyridakis, 2012; Podsakoff et al., 2012).

Following data collection, statistical analyses were conducted to further
evaluate the potential influence of CMB. First, Harman’s single-factor test was
performed using an unrotated exploratory factor analysis (Harman, 1960). The
first factor accounted for 46.52% of the total variance, which is below the com-
monly referenced threshold of 50%. Second, full collinearity VIFs were calcu-
lated for each latent construct in the PLS-SEM model (Kock et al., 2021). All
inner VIF values ranged from 1.000 to 3.274, remaining below the 3.3 threshold
recommended for detecting potential common method bias in variance-based
structural models (Kock, 2017).

Although statistical diagnostics such as Harman’s single-factor test have
well-recognized limitations and cannot fully rule out common method variance
(Podsakoff et al., 2003), combining procedural safeguards with multiple statisti-
cal checks reduces the likelihood that CMB materially inflates the observed rela-
tionships. Therefore, while CMB cannot be eliminated in single-source designs,
it is unlikely to threaten the validity of the study’s conclusions.

4.3. Evaluation of measurement models

The disjoint two-stage approach was employed to estimate higher-order reflec-
tive—formative constructs (Type II) based on respondents’ perceived evaluations
of their selected bank. Consistent with the S-O-R framework, all constructs are
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specified at the individual level to capture customers’ internal evaluative and
relational states, not objective service characteristics or observable behavioral
outcomes. Separating the evaluation of first-order and second-order constructs
allows for more controlled testing, reduces estimation complexity, and minimiz-
es the risk of inflated loadings (Hair et al., 2022; Sarstedt et al., 2019). All first-
-order constructs were analyzed as reflective in the first stage to ensure their
reliability and validity. The latent scores obtained in this stage were then used as
formative indicators to form the second-order constructs in the subsequent stage.

4.3.1. First-order measurement model assessment

The evaluation of the first-order constructs covered three key aspects: internal
reliability, convergent validity, and discriminant validity. The results of the first-
-order measurement model assessment are presented in Table 2. The retained
first-order constructs demonstrate satisfactory internal consistency and conver-
gent validity. Initial results indicated that all constructs met internal reliability
and convergent validity criteria. However, discriminant validity testing using the
HTMT is more sensitive than the Fornell-Larcker approach (Henseler et al.,
2015), indicating a potential lack of discriminant validity.

Table 2. First-order measurement model assessment

Construct (source) Measurement items Loading CR AVE
1 2 3 4 5
Brand equity BE]1. I tend to choose this bank’s services even 0.88 0.93 0.815
when the quality is similar to other banks’.
(Hafez, 2021; BE2. This bank remains the best option even 0.927
Yoo & Donthu, 2001) when other banks offer comparable services.
BE3. I feel a sense of closeness and personal 0.901
(reflective) commitment to this bank.
Customer—bank ESC (social connection) 0.889 0.8
engagement (CBE) ESCI. I use this bank’s omnichannel services 0.878
more frequently than those of other banks.
(Tran Xuan et al., 2023a) |ESC2. I spend more time using this bank’s 0.911
omnichannel services than those of other banks.
(reflective—formative)  |EEP (enthused participation) 0.929 0.867
EEP1. I feel positive when interacting with this bank. 0.932
EEP2. Interacting with this bank makes me feel 0.931
happy.
ECA (conscious attention) 0.918 0.788
ECAL. This bank’s omnichannel services often 0.88
come to mind.
ECA2. I think about this bank whenever I use 0.913
its omnichannel services.
ECA3. This bank’s omnichannel services make 0.869
me want to learn more about it.
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Table 2 cont.

1

2

Perceived seamlessness
(PSE)

(Shen et al., 2018)

(reflective—formative)

SCA (cognitive ability)

0.897

0.813

SCA1. My understanding of transactions
remains consistent after switching channels.

0.893

SCA2. I can complete transactions accurately
after switching channels.

0.91

SCC (cross-channel content ability)

0.903

0.7

SCCI1. My transaction experience feels smooth
and well-connected across all channels.

0.83

SCC2. I am not confused when selecting
services across different channels.

0.831

SCC3. I can access the same information when
moving to a new channel.

0.819

SCCA4. I can easily locate information
I previously viewed after switching channels.

0.866

SEA (emotional ability)

0.935

0.877

SEAL. My level of satisfaction remains
consistent after switching channels.

0.937

SEA2. My level of liking for the service
remains consistent across channels.

0.937

STA (task ability)

0.936

0.879

STAL. I can transfer transactions smoothly
between channels.

0.936

STA2. I can complete transactions seamlessly
when moving between channels.

0.939

Integration quality (INQ)
(Sousa & Voss, 2006)

(reflective—formative)

ISC (service choices through multiple channels)

0.886

0.722

ISCL1. I can access this bank’s services through
various channels.

0.833

ISC2. I can choose how to conduct transactions
(e.g., online, via a mobile app, or at a branch).

0.873

ISC3. I can obtain information from this bank
through any channel I choose.

0.843

1IC (integration consistency)

0.899

0.691

IIC1. The information I receive is the same
regardless of the channel I use.

0.823

1IC2. My communications are addressed
regardless of the channel used.

0.805

IIC3. My service experience is consistent
whether I use a branch, Internet banking,
or mobile banking.

0.892

IIC4. This bank’s services remain consistent
across all channels

0.801

1T (service information transparency)

0.903

0.823

IIT1. I am aware of the various services offered
by this bank.

0.908

IIT2. I understand the differences between
online services and in-branch services.

0.907

Perceived hedonic
experience (PHE)

(Tran Xuan et al., 2023b)

(reflective)

PHEI. I feel satisfied with this bank’s
integrated services.

0.907

PHE2. Using this bank’s services makes
me feel happy.

0.901

PHES3. I feel comfortable using this bank’s
services across multiple channels.

0.904

0.93

0.817
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Table 2 cont.

1 2 3 4 5
Perceived utilitarian PUEL. This bank’s services provide me with 0.845 0.904 0.758
experience (PUE) substantial benefits.
PUE2. This bank’s services help me save time. 0.912
(Tran Xuan et al., 2023b) |PUE3. I feel supported when using this bank’s 0.854
services.
(reflective)

Source: Authors’ own elaboration using SmartPLS analysis.

Specifically, two pairs of constructs recorded HTMT values exceeding the
conservative threshold of 0.90: ICC and IPC within INQ, and SIA and SCO
within PSE. Although originally conceptualized as distinct dimensions, closer
theoretical examination suggests substantial conceptual overlap in the context of
omnichannel banking. In highly regulated financial service environments, in-
formational consistency and procedural consistency are operationally inter-
twined, as standardized systems integrate content delivery and transaction pro-
cesses across channels. Consequently, customers may perceive these aspects as
a unified evaluation of cross-channel coherence rather than as separate dimen-
sions (Shen et al., 2018; Sousa & Voss, 2006).

Similarly, SIA and SCO both reflect customers’ perceived continuity in
their understanding, access, and navigation of information across channels. Al-
though the original scale conceptualizes these dimensions as distinct, their em-
pirical distinction may be context-dependent. In the present study, respondents
did not clearly differentiate between interactional and informational continuity
when evaluating their omnichannel banking experiences, which may explain
their empirical proximity. Although prior research has successfully distinguished
these dimensions in other settings (Tran Xuan et al., 2023a), the current findings
suggest that their perceptual separation may vary across samples and contextual
conditions.

The merging decision was made after inspecting the HTMT results and is
therefore data-driven; however, it was treated as a context-specific measurement
refinement rather than as a theoretical redefinition of the constructs. This ad-
justment does not invalidate the original conceptual distinctions but ensures that
the measurement model satisfies discriminant validity requirements within the
present sample. The original dimensional structure remains theoretically valid
and may be retained in other empirical contexts. Following the recommendations
of Hair et al. (2022) and Henseler et al. (2015), ICC and IPC were combined into
integration consistency (IIC), while SIA and SCO merged into a single dimen-
sion labeled cross-channel content ability (SCC). This re-specification improves
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discriminant validity while preserving theoretical coherence and contextual rele-
vance. The re-specification was completed at the measurement model stage,
before structural model estimation. No structural relationships were modified as
a result of this re-specification.

After the merging process, discriminant validity was re-evaluated using the
HTMT index, and the results are presented in Table 3. All HTMT values were
below the 0.90 threshold, indicating adequate discriminant validity. Re-
assessment of internal reliability and convergent validity, as reported in Table 2,
also produced indicator outer loadings ranging from 0.805 to 0.939, CR values
between 0.886 and 0.936, and AVE values between 0.691 and 0.879. All of
these values exceed the recommended thresholds (outer loading > 0.70; CR >
0.70; AVE > 0.50) (Hair et al., 2019), confirming that the first-order constructs
are both valid and reliable. These results indicate that respondents consistently
evaluated their cross-channel experiences with the selected bank across all
measured dimensions.

Table 3. Discriminant validity assessment (HTMT)

Constructs | ESC | ECA | SCA SEA SCC STA ISC 11C 1T EEP
ESC -
ECA 0.858] —
SCA 0.681] 0.606] —
SEA 0.661] 0.533] 0.843 -
SCC 0.626] 0.544] 0.836] 0.713 -
STA 0.416] 0.377] 0.638] 0483 0.844] -
ISC 0.506] 0.512] 0.684] 0.585| 0.799] 0.753] -—
1IC 0.676 0.59| 0.849| 0.716] 0.888] 0.737 082 -
1T 0.587| 0.561] 0.711] 0.599] 0.861] 0.727| 0.853] 0.895 -
EEP 0.732 0.77] 0.729] 0.673] 0.713 0.59] 0.698| 0.705] 0.701 -

Source: Authors’ own elaboration using SmartPLS analysis.

4.3.2. Second-order measurement model assessment

Second-order constructs were specified as reflective—formative (Type II) and
estimated using the disjoint two-stage approach. In the second stage, latent vari-
able scores derived from the validated first-order constructs were used as forma-
tive indicators of their respective higher-order constructs. The results of the sec-
ond-order measurement model assessment, including multicollinearity diagnostics
(VIF), outer weights, and their statistical significance, are presented in Table 4.
Because formative measurement requires assessing multicollinearity among
indicators, VIFs were examined to ensure that collinearity did not bias weight
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estimation. As reported in Table 4, all VIF values were below the conservative
threshold of 3.3, indicating the absence of critical multicollinearity issues and
supporting the adequacy of the formative specification (Hair et al., 2022; Sarstedt
etal., 2019).

Table 4. Second-order measurement model assessment

Second-order constructs First-order constructs VIF Weights t-values
ESC. Social connection 2.005 0.419] 6.153***

Customer-bank EEP. Enthused participation 1.885 0.572 8.096***

engagement (CBE) - -
ECA. Conscious attention 2.361 0.147 2.015*
SCA. Cognitive ability 2.398 0.231 2.631%*

Perceived seamlessness SCC. Cross-channel content ability 3.099 0.428 5.17%**

(PSE) SEA. Emotional ability 2.062 0.236 2.550*
STA. Task ability 2.13 0.28] 4.049***
ISC. Service choices through multiple 2.16 0.29 3.469%*

. . channels

Integration quality (INQ) IIC. Integration consistency 248 0.563| 6.752%**

IIT. Service information transparency 2473 0.255 2.722%*

Note: *p <.05; **p <.01; ***p <.001.

Source: Authors’ own elaboration using SmartPLS analysis.

The relevance and contribution of each formative dimension were evaluated
based on the magnitude and statistical significance of the outer weights reported
in Table 4, estimated via bootstrapping with 5,000 resamples. All outer weights
were positive and statistically significant (p < 0.05), indicating that each dimen-
sion contributes meaningfully to the formation of its higher-order construct. In
formative measurement models, outer weights represent the relative contribution
of each dimension to the composite construct; therefore, statistically significant
weights indicate the relevance of retaining all specified dimensions within the
present model configuration (Sarstedt et al., 2019). No formative dimensions
exhibited non-significant weights; accordingly, no further re-specification was
required at the higher-order level.

Specifically, within the CBE construct, all three dimensions (ESC, ECA,
and EEP) contributed positively and significantly (Table 4), with EEP showing
the largest weight (0.572), indicating that affective enthusiasm represents the
strongest formative driver of overall CBE in this context. Collectively, these
dimensions reflect different manifestations of customers’ underlying engage-
ment state, encompassing how they think about, feel toward, and remain disposi-
tionally oriented toward the bank within an ongoing relationship. In this specifi-
cation, the social connection dimension is interpreted as a self-reported relational
expression of engagement intensity within an ongoing customer—bank relation-
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ship, rather than as a direct representation of outcome-level behavior. Although
the weight of ECA was comparatively smaller, its statistical significance indi-
cates that conscious attention remains a meaningful, albeit less dominant, com-
ponent of engagement formation in omnichannel banking.

For PSE, all four dimensions (SCA, SCC, SEA, and STA) contributed sig-
nificantly (Table 4), with SCC exhibiting the highest relative weight (0.428),
suggesting that clarity and continuity of content across channels play a central
role in shaping PSE. Within INQ, IIC displayed the largest weight (0.563) (Ta-
ble 4), underscoring the importance of consistent cross-channel information and
service processes in forming customers’ overall perceptions of INQ.

Taken together, these results, as summarized in Table 4, support the statisti-
cal adequacy of the reflective—formative higher-order constructs within the pre-
sent model specification. All formative dimensions exhibit significant and posi-
tive weights, confirming their meaningful contribution to the formation of the
respective higher-order constructs. These results reflect the measurement struc-
ture observed in the present sample, including the context-specific refinements
applied at the first-order level. They, therefore, should be understood as empiri-
cal support for the specified model configuration.

4.4. Structural model

The structural model was evaluated in accordance with the guidelines of Hair
et al. (2019). Path coefficients were tested using bias-corrected and accelerated
(BCa) bootstrapping with 5,000 subsamples. A two-tailed significance test at the
5% level (critical t = 1.96) was applied to assess the hypothesized relationships
among constructs. Bootstrapping provides robust estimates of standard errors
and confidence intervals without relying on distributional assumptions.

In addition to examining path significance, the coefficient of determination
(R?) was used to assess the model’s explanatory power, with values of 0.25,
0.50, and 0.75 indicating weak, moderate, and substantial levels of explanatory
power, respectively (Hair et al., 2019). Figure 2 provides a visual summary of
the estimated relationships, while the detailed structural model results are pre-
sented in Table 5.
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Figure 2. Structural model
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Note: *p <.05; ***p <.001.

Source: Authors’ own elaboration based on the SmartPLS 4 structural model results.

Table 5. Structural model hypothesis testing

. . .. 25% | 97.5%

Hypothesis/path Original sample t value Decision cILL | c1uL

Hla |[INQ - PUE 0.278 2.275*|Supported 0.022| 0.501
H1b |[INQ - PHE 0.196 1.610|Not supported -0.05| 0433
H2a |PSE > PUE 0.435 4.075***|Supported 0.24| 0.663
H2b |PSE > PHE 0.516 4.532***|Supported 0.3] 0.746
H3 |INQ > PSE 0.840 42.79%**|Supported 0.798] 0.876
H4a |PUE > CBE 0.364 4.504***|Supported 0.202| 0.522
H4b |PHE > CBE 0.468 5.662***|Supported 0.307| 0.631
H5 |CBE - Brand equity 0.799|  32.981***|Supported 0.753| 0.848

Note: LL = lower limit; UL = upper limit; *p <.05; ***p <.001.

Source: Authors’ own elaboration based on SmartPLS 4 bootstrapping results.

The results indicate that INQ is positively related to PUE (B = 0.278; p <
< 0.05), supporting Hla. However, its relationship with PHE is not statistically
significant (B = 0.196; p > 0.05), thereby rejecting H1b. In contrast, PSE is posi-
tively associated with both PUE (B = 0.435; p < 0.001) and PHE (B = 0.516; p <
< 0.001), supporting H2a and H2b.

Furthermore, INQ is strongly associated with PSE (f = 0.840; p < 0.001),
supporting H3. Both PUE (B = 0.364; p < 0.001) and PHE (B = 0.468; p < 0.001)
are positively related to CBE, supporting H4a and H4b. Finally, CBE shows
a strong positive relationship with brand equity (B = 0.799; p < 0.001), support-
ing HS.
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The R? values indicate moderate to substantial explanatory power for brand
equity (0.639), CBE (0.615), and PSE (0.705), while PHE (0.474) and PUE
(0.469) show moderate explanatory levels. Overall, the structural model demon-
strates satisfactory explanatory capability within the proposed S—O-R frame-
work.

5. Discussion

The findings suggest that INQ is positively associated with PUE but is not sig-
nificantly associated with PHE. This pattern aligns with prior research indicating
that customers’ perceptions of channel integration are closely linked to efficien-
cy, reliability, and transactional convenience (Mainardes et al., 2020; Tran Xuan
et al.,, 2023b). However, it diverges from findings in more experiential retail
settings, where integration often correlates with affective responses (Chen et al.,
2020). From an S—O-R perspective, INQ appears to be more strongly aligned
with the cognitive appraisal pathway than with the affective pathway. Customers
primarily evaluate cross-channel alignment in functional terms, emphasizing
clarity and operational reliability. In the context of digital banking, where trans-
actions are closely associated with accuracy, security, and risk minimization, this
emphasis on functional performance may help explain the absence of a signifi-
cant hedonic relationship.

In contrast, PSE is positively associated with both PUE and PHE, with
a stronger association with PHE. This finding is broadly consistent with prior
work by Shen et al. (2018) and Tran Xuan et al. (2023b), which similarly report-
ed that customers’ perceptions of smooth cross-channel transitions are associated
with lower friction and greater emotional comfort. From an S—O-R perspective,
this pattern may be interpreted as consistent with the view that perceptions of
seamlessness function as a stimulus that shapes both cognitive evaluations and
affective responses. Unlike INQ, which is evaluated primarily in terms of coor-
dination across channels, PSE reflects how smoothly those channels connect
during service transitions, which helps explain its relevance to both utilitarian
and hedonic responses. This pattern may be particularly salient among digitally
active users, for whom frequent channel switching underscores the importance
of smooth, uninterrupted service experiences.

The results further show that INQ is positively related to PSE. This finding
is consistent with prior research indicating that perceived alignment and coordi-
nation across channels are associated with stronger perceptions of seamlessness
across touchpoints (Andika et al., 2024; Li & Gong, 2024; Zhang et al., 2018).
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Within this study, INQ and PSE can be understood as sequential evaluative stag-
es, with INQ reflecting customers’ assessments of cross-channel alignment and
PSE capturing how smoothly that alignment is experienced during service transi-
tions. The relatively strong relationship between the two constructs points to
a close empirical connection in this context. This pattern suggests that perceived
integration plays an important role in shaping seamless experiences, as coordi-
nated service systems tend to reduce perceived cross-channel fragmentation.
This pattern may also be influenced by the sample composition, including a sig-
nificant representation of respondents from one bank (46.3%), which could
shape how integration and seamlessness are jointly evaluated.

The findings further suggest that both PUE and PHE are positively associ-
ated with CBE, with PHE showing a somewhat stronger association. This result
is consistent with prior findings indicating that emotional value is often more
closely linked to engagement than purely functional benefits (Rodriguez-Ardura
et al., 2024; Singh & Milan, 2025). Within the S—-O-R model, this pattern aligns
with the proposition that affective states may serve as important organismic
mechanisms linking customer-perceived service stimuli to relational outcomes.
Although functional efficiency remains important, emotional resonance appears
more closely linked to customers’ cognitive involvement and attachment to the
bank, and is reflected in more sustained omnichannel interactions. Although
engagement may be reflected in customers’ ongoing interaction patterns, these
expressions are interpreted as manifestations of underlying relational involve-
ment rather than as outcome-level behaviors. This tendency may be especially
salient in a sample such as this one, composed largely of younger, more digitally
engaged respondents, for whom emotional differentiation may be more relevant
in shaping engagement.

Finally, CBE is also positively associated with brand equity, with a relatively
strong relationship observed in the present sample. This finding is broadly consistent
with prior research suggesting that engagement-related mechanisms are associated
with stronger brand-related outcomes (Akter et al., 2024; Al Karim et al., 2024).
Within the S-O-R framework, CBE may be interpreted as an organism-level rela-
tional link that connects utilitarian and hedonic evaluations to brand-related out-
comes. Rather than emerging solely from efficient service delivery, brand equity
appears more closely linked to customers’ accumulated cognitive, emotional, and
interaction-based engagement with the bank. These interpretations should be under-
stood as reflecting the characteristics of the present sample — drawn from multi-
ple banks, with a substantial concentration of responses from one institution and
a predominance of younger and student respondents — rather than as uniform
patterns across the banking sector as a whole.
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6. Conclusions

6.1. Summary of findings

This study synthesizes evidence on how INQ and PSE operate within the S-O-R
framework in omnichannel banking. The findings suggest that INQ is primarily
associated with the cognitive pathway, as evidenced by stronger utilitarian eval-
uations of service efficiency and reliability, without significantly influencing
PHE. In contrast, PSE appears to be associated with both cognitive and affective
pathways, with a stronger association with PHE and a positive association with
PUE. These experiential dimensions are, in turn, associated with CBE within the
present sample to varying degrees, with PHE showing the stronger association.
CBE, in turn, may be interpreted as an intervening relational mechanism linking
utilitarian and hedonic evaluations to brand equity, operationalized as preferential
loyalty. Overall, the results suggest that, within the context of this study, brand
equity is associated not only with customers’ perceptions of cross-channel integra-
tion and seamlessness but also with the positive utilitarian and affective evalua-
tions associated with these perceptions. These patterns likely reflect the specific
characteristics of the present sample, which was drawn from multiple banks but
featured substantial representation from a single institution alongside a demo-
graphic predominance of younger, student respondents. In addition, given the use
of non-probability purposive sampling, the findings are best interpreted as sample-
based evidence rather than as a basis for broader population-level inference.

This study offers several theoretical contributions. First, it advances the ap-
plication of the S—-O-R framework in omnichannel banking by clarifying how
INQ and PSE, as conceptually related customer-level stimuli, may be interpreted
as contextually differentiated without implying strict separation. Second, it con-
tributes to the customer experience literature by providing evidence of asymmet-
ric associations across cognitive and affective experiential pathways, suggesting
that PHE may show a relatively stronger association with CBE than PUE, which
in turn relates to brand equity. Third, it offers a clearer view of CBE as an organ-
ism-level engagement construct that links utilitarian and hedonic service evalua-
tions to loyalty outcomes in digital banking contexts.

6.2. Theoretical contribution

First, this study advances the application of the S—O—-R framework in omnichan-
nel banking by offering a more nuanced account of how customer-perceived
evaluative stimuli are processed within the organism stage. Rather than treating
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stimuli as operating uniformly, the study points to a more differentiated reading
of how customer-perceived evaluative stimuli are processed, in which conceptu-
ally related perceptions — such as INQ and PSE — can be associated with differ-
ent cognitive and affective pathways. This perspective extends conventional
S—O-R logic by suggesting that stimuli may differ not only in intensity but also
in the psychological processes they activate, offering a more granular view of
how customers interpret complex service environments.

Second, the study contributes to customer experience theory by clarifying the
asymmetric functioning of utilitarian and hedonic evaluations at the organismic
level. While both dimensions are relevant, the findings indicate that affective evalua-
tions may play a comparatively stronger role in shaping deeper relational responses.
This extends prior S-O-R applications by showing that organismic mechanisms do
not operate as uniformly weighted mediators but rather as context-sensitive process-
es whose relative influence varies with the nature of the service experience. In this
way, the study offers a more differentiated understanding of how cognitive and af-
fective evaluations jointly shape engagement.

Third, the study refines the conceptual role of CBE within the S-O-R sequence
by positioning it as a higher-order organism-level construct that captures the consol-
idation of cognitive and affective experiences into a relational state. Engagement is
therefore understood not as a discrete behavioral outcome, but as an emergent condi-
tion reflecting how customers internalize and sustain their interaction with the brand
over time. This perspective extends the explanatory logic of S-O-R by clarifying
how experiential evaluations are translated into brand-related outcomes through an
intermediate relational mechanism, thereby providing a more integrative account of
how perception-based stimuli, experiential evaluations, and relational responses are
linked in digital financial service contexts.

6.3. Practical implications

The findings suggest that banks may benefit from distinguishing between efforts to
strengthen customers’ perceptions of cross-channel integration and efforts to en-
hance customers’ perceptions of seamlessness when designing omnichannel strate-
gies. Given that INQ aligns closely with utilitarian evaluations, banks may prioritize
aligning information architecture, process standardization, and cross-channel data
consistency to enhance perceived reliability and transactional clarity. In this regard,
integration efforts may also address discrepancies in service rules, pricing infor-
mation, and transaction records across digital and physical interfaces, as customers
in this study tend to evaluate alignment on efficiency and operational accuracy.
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Because PSE is associated with both PUE and PHE, with a relatively stronger
association with the affective dimension, banks may also benefit from going be-
yond structural coordination and paying closer attention to how service transitions
are experienced across channels. This may involve reducing friction during chan-
nel switching, maintaining continuity across touchpoints, and improving the con-
sistency with which customer histories and preferences are recognized. In this
context, customers’ perceptions of seamlessness may be understood not only as
a consequence of technical connectivity but also as an outcome of service design
that minimizes cognitive effort while supporting emotional comfort.

Given that PHE shows a relatively stronger association with CBE than PUE
in this study, banks may consider incorporating more emotionally resonant ele-
ments into their omnichannel ecosystems. To foster deeper relational involve-
ment, financial institutions may benefit from incorporating more human-
-centered features — such as personalized communications and context-sensitive
service recommendations — that extend beyond mere functional utility. By bal-
ancing operational efficiency with thoughtfully designed emotional reinforce-
ment moments, banks may be better positioned to make transactional touch-
points more meaningful throughout the customer journey.

Finally, because CBE is positively associated with preferential loyalty,
managerial efforts may usefully focus on sustaining relational depth over time.
Loyalty initiatives may therefore extend beyond transactional rewards to include
ongoing interaction, recognition, and perceived relational value. By strengthen-
ing customers’ perceptions of cross-channel integration, supporting seamless
transitions, and cultivating emotionally engaging interactions, banks may be
better positioned to foster the conditions for durable brand equity in increasingly
competitive digital environments.

6.4. Limitations and suggestions for future research

Despite its contributions, this study has several limitations that offer avenues for
further inquiry. First, the reliance on a cross-sectional, single-source, self-
-reported design, combined with non-probability purposive sampling, precludes
the establishment of temporal or causal inferences and constrains the generaliza-
bility of the findings. These features indicate that the estimated structural rela-
tionships should be understood as sample-based evidence rather than as a basis
for broad population-level generalization. In this context, the use of non-
-probability sampling also implies that the assumption of independent and iden-
tically distributed (i.i.d.) observations underlying PLS-SEM estimation may not
be fully met, further underscoring the need for caution when interpreting statistical
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inference beyond the studied sample. Omnichannel experiences may develop cumu-
latively as customers repeatedly interact across touchpoints. Longitudinal or panel-
-based designs, combined with probability-based sampling where feasible, could
provide deeper insight into the temporal dynamics of experiential evaluations and
relational outcomes while strengthening the basis for broader statistical inference.

Second, although respondents were instructed to evaluate the bank they use
most frequently, the sample comprised customers of multiple banks, and institu-
tional-level heterogeneity was not explicitly modeled. Accordingly, the findings
should be interpreted as reflecting customer perceptions within a mixed-bank
sample rather than as institution-specific conclusions or broad generalizations
about the banking sector as a whole. As a result, potential differences in organi-
zational characteristics, such as technological maturity, service architecture, or
market positioning, may have influenced the strength of the observed structural
relationships without being formally accounted for in the analysis. To address
this limitation, future studies should employ multigroup or multilevel modeling
approaches that explicitly incorporate institutional variation into the analytical
framework. Such designs would enable researchers to determine whether the
effects of INQ, PSE, and experiential pathways on CBE and brand equity differ
systematically across banking contexts.

Third, the sample includes a relatively high proportion of younger and digi-
tally active respondents, particularly students. This demographic composition
may bias the findings toward the perceptions of digitally engaged users and may
not fully reflect the broader bank customer population. Future research should
therefore employ more demographically diverse samples, including older cus-
tomer segments and individuals with varying levels of digital literacy, to exam-
ine whether the proposed experiential and engagement mechanisms operate con-
sistently across different customer groups.

Fourth, although the proposed model assumes sequential mediation within
the S—O-R framework, the study primarily focused on direct path estimates.
Future research could extend the model by explicitly testing indirect and serial
mediation effects to strengthen and clarify the psychological mechanisms linking
customer-perceived stimuli to brand equity. These limitations also highlight the
importance of carefully distinguishing customers’ evaluations, such as INQ and
PSE, from subsequent experiential and relational responses, thereby ensuring
theoretical clarity in applying the S—O—R framework.

Fifth, the robust relationship between INQ and PSE suggests conceptual
proximity in customers’ perceptions of cross-channel integration and seamless-
ness, despite their distinct theoretical roles as structurally and experientially
oriented stimuli. Subsequent studies may refine measurement distinctions or
explore alternative model specifications to further disentangle these constructs.
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Finally, this study did not incorporate perceived digital security or privacy
concerns, which may be important in financial service contexts. Integrating cus-
tomers’ perceptions of digital security as an additional stimulus could enhance
understanding of how risk-related evaluations interact with experiential path-
ways in shaping engagement and loyalty.
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Appendix. Survey anchoring instruction and response scale

Before answering the measurement items, respondents were asked to identify the
bank they used most frequently. They were then instructed to answer all subse-
quent statements with reference to this selected bank. The instruction shown to
respondents was as follows: “Please identify the bank you use most frequently.
When answering the following statements, please refer specifically to this bank.”
The bank selection item was used to anchor respondents’ evaluations and for
descriptive profiling only. All measurement items reported in Table 2 were as-
sessed using a four-point Likert-type scale, where 1 = strongly disagree and 4 =
= strongly agree.
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