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Abstract: Digital payment systems have expanded rapidly across emerging economies, yet
sustained usage among micro-enterprises remains inconsistent. In Indonesia, the
implementation of the Quick Response Code Indonesian Standard (QRIS) has accelerated
digital transaction integration, especially in the culinary micro-business sector. Nevertheless,
many enterprises adopt QRIS formally without using it consistently in everyday transactions.
Existing technology adoption studies largely emphasize initial acceptance while paying less
attention to the behavioural and contextual mechanisms that sustain continued usage. This study
addresses that gap by extending UTAUT through the inclusion of trust as a mediating variable
and promotion as a moderating variable to explain actual QRIS usage behaviour among micro-
enterprises.

The study is positioned within the broader literature on digital payment adoption, financial
technology, and behavioural technology acceptance in emerging markets. Prior studies have
consistently shown that performance expectancy, effort expectancy, social influence, and
facilitating conditions influence technology adoption. However, digital financial environments
involve uncertainty, perceived transaction risk, and dependence on platform reliability, making
trust a central behavioural factor. At the same time, promotional incentives such as cashback,
discounts, and rewards have become dominant strategies for increasing QRIS transactions,
although their long-term implications for sustained usage behaviour remain insufficiently
explored.

A quantitative cross-sectional survey design was employed. Data were collected from 200 micro
culinary enterprises in Indonesia that actively use QRIS in daily transactions. Respondents were
selected using purposive sampling to ensure relevance to the research objectives. The
questionnaire was developed from validated UTAUT and fintech adoption measures and
utilized a five-point Likert scale. Data were analyzed using PLS-SEM, which is appropriate for
examining complex predictive relationships involving mediation and moderation effects.

The findings demonstrate that performance expectancy, effort expectancy, social influence, and
facilitating conditions significantly influence both trust and actual usage behaviour. Among
these factors, social influence and facilitating conditions exert relatively stronger effects,
indicating that digital payment behaviour among micro-enterprises is shaped not only by
perceived usefulness but also by ecosystem readiness and social interaction. Trust is also found
to significantly influence usage behaviour and partially mediate the relationships between all
UTAUT constructs and sustained QRIS usage. This result suggests that technological
perceptions are translated into behavioural outcomes through psychological confidence in
system reliability and security.

The moderating role of promotion reveals more nuanced results. Promotional incentives
strengthen the effects of effort expectancy, social influence, and facilitating conditions on usage
behaviour, indicating that incentives can reinforce behavioural drivers associated with
convenience, social endorsement, and infrastructural support. However, promotion does not
significantly moderate the relationship between performance expectancy and usage behaviour.
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More importantly, promotion negatively moderates the relationship between trust and usage
behaviour, suggesting that excessive reliance on incentives may weaken trust-driven
engagement and encourage transactional rather than sustainable behavioural patterns.

These findings contribute to digital payment and fintech literature by providing a more
integrative explanation of sustained usage behaviour that combines cognitive, psychological,
and contextual dimensions within an extended UTAUT framework. The study also highlights
the asymmetric role of promotional strategies in digital ecosystems, showing that incentives
may simultaneously strengthen adoption drivers while undermining intrinsic trust-based usage.
For policymakers, fintech providers, and financial institutions, the results imply that long-term
digital payment sustainability cannot rely solely on promotional campaigns. Greater attention
should be directed toward strengthening trust, system reliability, user support, and ecosystem
readiness to foster stable and sustainable digital financial behaviour in emerging economies.
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Introduction

worldwide, encouraging a gradual shift from conventional cash transactions toward digital and cashless

payment mechanisms. In many emerging economies, digital payment innovation is increasingly viewed as
an important instrument for strengthening financial inclusion, improving transaction efficiency, and supporting
economic resilience [1]; [2]. In Indonesia, the QRIS was introduced as a national policy initiative aimed at
integrating and standardizing digital payment systems across platforms while simultaneously broadening financial
accessibility for MSMEs. Although QRIS adoption has expanded rapidly, the continuity of its actual usage among
merchants remains uneven, indicating a substantial gap between formal adoption and sustained behavioural
engagement [3]; [4]; [5].

r I Yhe acceleration of digital technology development has transformed the architecture of payment systems

Among Indonesian MSMEs, micro culinary enterprises represent one of the most economically significant sectors
due to their contribution to employment generation and local economic circulation. Nevertheless, the integration
of digital payment systems within this sector has not been fully stable or consistent. Previous studies indicate that
many micro-enterprises continue to encounter barriers related to digital literacy limitations, concerns regarding
transaction security, uncertainty over platform reliability, and strong dependence on short-term promotional
incentives [6]; [7]; [8]. Such conditions imply that the sustained use of digital payment systems cannot be unders
[9]; [10].

To explain technology adoption behaviour, UTAUT has frequently been employed through key constructs
including performance expectancy, effort expectancy, social influence, and facilitating conditions [11]; [12].
Although UTAUT has shown considerable explanatory capability in various technological contexts, its
application in financial technology environments—particularly digital payment ecosystems—still requires further
theoretical refinement. Digital payment activities inherently involve issues of uncertainty, financial vulnerability,
privacy protection, and system reliability, thereby positioning trust as a central factor influencing behavioural
outcomes [13]; [14]; [15]; [16]; [17].

From a broader behavioural standpoint, TPB conceptualizes behaviour through attitudes, subjective norms, and
perceived behavioural control [18]; [19]. However, TPB alone does not adequately capture technology-specific
perceptions relevant to digital financial systems. Consequently, combining TPB with UTAUT allows for a more
comprehensive analytical framework in which UTAUT explains technological perceptions, while TPB contributes
behavioural and normative dimensions. Within this integrated perspective, trust can be positioned as an important
mediating mechanism linking users’ cognitive evaluations with their actual behavioural practices [20]; [21]; [22];
[23]; [24].

Despite the growing literature on digital payment adoption, several important limitations remain evident. First,
much of the existing research concentrates on behavioural intention rather than actual usage behaviour, thereby
relying heavily on intention-based proxies that may not accurately represent real transactional practices [13]; [25];
[26]. Second, dominant adoption models, including UTAUT, are frequently applied in a linear manner and often
overlook the psychological processes that mediate the transition from perception to behaviour, particularly trust
in high-risk financial settings [27]; [21]; [28]. Third, contextual factors such as promotion are generally treated as
direct predictors of adoption, despite the possibility that promotional mechanisms may instead alter the strength
of behavioural relationships [27]; [28]. Fourth, prior studies largely emphasize consumers, leaving merchant
behaviour—especially among resource-constrained micro-enterprises—relatively underexplored [29]; [30]; [31].
In addition, evidence from developing economies remains fragmented and often fails to sufficiently address
contextual realities such as infrastructural disparities, informal market structures, and socially driven business
practices.



Permanasari et al / OIDA International Journal of Sustainable Development, 19:10,2026 227

The role of promotion also requires further theoretical clarification. Incentive-based mechanisms including
cashback programs, discounts, and onboarding rewards are widely utilized to stimulate digital payment
transactions. Nevertheless, empirical findings regarding their effectiveness remain inconsistent. Some studies
report that promotional incentives strengthen user participation and accelerate digital payment engagement,
whereas others suggest that such effects are temporary and insufficient for maintaining long-term behavioural
continuity [27]; [28]. These contradictory findings indicate that promotion may operate more appropriately as a
moderating factor capable of amplifying or weakening behavioural relationships rather than functioning merely
as a direct determinant.

Furthermore, existing scholarship has focused predominantly on consumer adoption, creating limited
understanding of merchant-side digital payment behaviour, particularly within non-metropolitan and micro-
business environments [29]; [30]; [31]. Merchant adoption dynamics differ substantially from consumer
behaviour because they are closely associated with operational continuity, transaction management, efficiency
considerations, and business sustainability. Therefore, examining QRIS usage from the perspective of micro
culinary enterprises offers important theoretical and empirical contributions to the digital payment literature.

Based on these gaps, this study aims to investigate how digital payment usage can be sustained beyond the initial
stage of adoption. To address this issue, the study develops an extended UTAUT framework by incorporating
trust as a mediating variable and promotion as a moderating variable in explaining the actual usage behaviour of
QRIS among micro culinary enterprises. This research contributes to the literature by shifting attention from
adoption intention toward sustained behavioural usage within resource-constrained business settings. In contrast
to previous intention-oriented and linear models, this study proposes a more integrative perspective in which trust
acts as a key psychological mechanism translating technological perceptions into behavioural outcomes, while
promotion is conceptualized as a contingent factor producing asymmetric effects. The findings further
demonstrate that promotional incentives do not uniformly strengthen usage behaviour; under certain conditions,
they may simultaneously reinforce some behavioural drivers while weakening trust-based engagement. By
revealing these complex and non-linear dynamics in an emerging market context, this study extends the theoretical
development of UTAUT and offers practical insights for policymakers and fintech providers in designing more
sustainable, trust-oriented digital payment ecosystems.

Materials and Methods

This research employs a quantitative methodology with a cross-sectional survey design to investigate the factors
influencing the actual usage behaviour of QRIS among micro culinary enterprises in Indonesia. The quantitative
approach was selected because the study seeks to empirically evaluate theoretically derived relationships and
generate findings that can be generalized within a structured analytical framework [13]; [32]; [33]; [34]; [35].

The population of this study comprises micro culinary enterprises that have implemented QRIS as part of their
payment system. Respondents were selected through purposive sampling to ensure their suitability for the research
objectives. The inclusion criteria required participants to: (1) actively utilize QRIS in routine business
transactions, and (2) belong to the micro-enterprise category according to national business classification
standards. A total of 200 valid questionnaires were obtained and included in the analysis. This sample size satisfies
the recommended requirements for PLS-SEM, particularly for research models involving both mediation and
moderation relationships [36]; [37]; [38]; [39].

Primary data were gathered through a structured questionnaire administered to QRIS merchants. The measurement
items for all constructs were adapted from previously validated studies and subsequently adjusted to fit the context
of digital payment usage. Responses were measured using a five-point Likert scale ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”). The variables of performance expectancy, effort expectancy, social influence,
and facilitating conditions were derived from UTAUT. Meanwhile, the constructs of trust and usage behaviour
were adapted from prior literature in the areas of financial technology and electronic commerce. The promotion
variable was designed to capture respondents’ perceptions regarding the attractiveness and intensity of incentive-
based programs, including cashback offers, discounts, and transaction-related rewards [26]; [38]; [39].

To mitigate potential internal biases during data collection, several procedural measures were implemented. First,
all questionnaire items were adapted from well-established and previously validated measurement scales to
enhance construct validity and reduce measurement error. Prior to the main survey, the questionnaire was
reviewed by academic experts and pilot-tested with a small group of QRIS users to ensure clarity, readability, and
contextual relevance. Second, respondents were informed that their participation was voluntary, anonymous, and
confidential, thereby minimizing social desirability bias and encouraging honest responses. Third, standardized
instructions were provided to all participants, and identical questionnaire formats were used throughout the data
collection process to reduce interviewer and procedural bias. In addition, the order of measurement items was
arranged to minimize response pattern effects and common method bias arising from self-reported data. Finally,
data screening procedures were conducted to identify incomplete responses, inconsistent answer patterns, and
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duplicate submissions before statistical analysis. These procedures enhanced the reliability and internal validity
of the collected data and strengthened the credibility of the empirical findings.

Research Model and Hypotheses Development

The widespread expansion of digital payment systems has substantially altered transaction practices, especially
within emerging economies where micro-enterprises contribute significantly to economic activity. In Indonesia,
the implementation of QRIS reflects an important transformation in transaction management and payment
integration for small businesses. Nevertheless, although digital payment infrastructure has become increasingly
accessible, the continuity of actual system usage among micro-enterprises remains inconsistent. Consequently,
understanding how technological access is translated into sustained behavioural usage has become an important
issue in digital payment research.

To address this issue, the present study adopts UTAUT as its primary theoretical foundation. UTAUT explains
technology usage behaviour through four principal constructs: performance expectancy, effort expectancy, social
influence, and facilitating conditions. These dimensions represent both individual-level evaluations and
environmental influences that shape behavioural responses toward technology adoption. However, within
financial technology environments—particularly digital payment systems—trust becomes highly important
because users must deal with concerns related to transaction security, system reliability, and data protection.

Performance Expectancy

Effort Expectancy

Usage Behaviour

Social Influence

Facilitating Conditions Promotion

Figure 1: Research Model
Source: Authors

At the same time, promotional mechanisms such as cashback, discounts, and incentive programs have become
common strategies for encouraging digital payment usage. Despite their widespread application, previous findings
concerning their effectiveness in sustaining long-term behavioural engagement remain inconclusive. Some studies
suggest that promotions strengthen user participation, whereas others indicate that incentive-based usage may
only generate temporary behavioural responses. Accordingly, this study extends the UTAUT framework by
positioning trust as a mediating variable and promotion as a moderating variable in order to provide a broader
explanation of actual QRIS usage behaviour among micro culinary enterprises (Figure 1).

UTAUT Constructs and Trust

Performance expectancy refers to the extent to which users perceive that a technology can improve task
performance and operational outcomes [40]; [12]. Within the QRIS environment, micro-enterprises are more
likely to build confidence in the system when they experience practical advantages such as faster transaction
processing, improved efficiency, and smoother business operations. Consequently, stronger perceptions of
usefulness are expected to increase trust in QRIS-based transactions.

Effort expectancy describes the degree to which a system is perceived as easy to learn and operate [13]; [12].
User-friendly technologies generally reduce uncertainty and cognitive effort, thereby increasing users’ confidence
in adopting digital systems. For micro-enterprises with limited technological expertise, ease of operation becomes
an essential factor in fostering trust toward digital payment platforms.

Social influence reflects the perception that significant others encourage or expect the use of a particular
technology [41]; [42]; [12]. In the context of digital payments, encouragement from customers, peers, and
surrounding business communities can shape user perceptions and strengthen confidence in the reliability and
legitimacy of QRIS.
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Facilitating conditions refer to the availability of organizational and technical resources that support system usage
[43]; [12]. Reliable infrastructure, adequate technical assistance, and compatibility with business activities can
minimize perceived uncertainty and improve confidence in the system, thereby reinforcing trust among users.

Based on these arguments, the following hypotheses are formulated:

HI1: Performance expectancy has a positive and significant effect on trust.
H2: Effort expectancy has a positive and significant effect on trust.

H3: Social influence has a positive and significant effect on trust.

H4: Facilitating conditions have a positive and significant effect on trust.

UTAUT Constructs and Usage Behaviour

Beyond their influence on trust, the core dimensions of UTAUT are also expected to directly shape actual usage
behaviour [44]; [45]; [40]; [12]. Performance expectancy may encourage continued QRIS utilization when users
perceive that the technology delivers meaningful operational benefits. Likewise, effort expectancy can reduce
barriers to system use, facilitating more frequent and consistent interaction with digital payment services.

Social influence also plays an important role in shaping behavioural patterns, particularly within small business
environments where customer preferences and peer practices strongly affect decision-making processes [41]; [42].
At the same time, facilitating conditions ensure that users possess the necessary infrastructure, resources, and
support to maintain continuous usage over time [43].

Accordingly, the following hypotheses are proposed:

H5: Performance expectancy has a positive and significant effect on usage behaviour.
Hé6: Effort expectancy has a positive and significant effect on usage behaviour.

H7: Social influence has a positive and significant effect on usage behaviour.

HS: Facilitating conditions have a positive and significant effect on usage behaviour.
H9: Promotion have a positive and significant effect on usage behaviour.

The Mediating Role of Trust

Trust represents one of the central determinants of behaviour in digital financial services, where users depend on
the system to securely process financial transactions and sensitive information [46]; [44]; [45]; [47]; [48]; [16];
[17]. In this research, trust is positioned as a mediating construct that explains how perceptions regarding
usefulness, ease of use, social influence, and supporting conditions are translated into sustained usage behaviour.

Users who perceive a system as trustworthy are generally more willing to overcome uncertainty and continue
using the technology consistently. Conversely, even technologically beneficial systems may fail to sustain long-
term engagement if users lack confidence in their reliability and security. Therefore, trust functions as a crucial
psychological mechanism linking technological perception with behavioural outcomes [40]; [16].

Based on this reasoning, the following hypotheses are advanced:

H10: Trust has a positive and significant effect on usage behaviour and mediates the relationship between
performance expectancy and usage behaviour.

H11: Trust has a positive and significant effect on usage behaviour and mediates the relationship between effort
expectancy and usage behaviour.

H12: Trust has a positive and significant effect on usage behaviour and mediates the relationship between social
influence and usage behaviour.

H13: Trust has a positive and significant effect on usage behaviour and mediates the relationship between
facilitating conditions and usage behaviour.

The Moderating Role of Promotion

Promotion constitutes an important strategic instrument in digital payment ecosystems. Incentive mechanisms
such as cashback, discounts, and transaction rewards are frequently used to stimulate user engagement and
encourage repeated transactions [46]; [49]; [50]; [26]. Nevertheless, the effectiveness of promotional strategies
may vary across different behavioural contexts.

In this study, promotion is conceptualized as a moderating variable capable of strengthening or weakening the
relationship between UTAUT constructs, trust, and usage behaviour. For instance, although users may already
perceive QRIS as useful and easy to operate, promotional incentives may further intensify their motivation to use
the system regularly. Conversely, in situations where promotional support is absent, these behavioural
relationships may become weaker [50].
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Therefore, the following hypotheses are proposed:

H14: Promotion moderates the relationship between performance expectancy and usage behaviour, such that the
relationship becomes stronger at higher levels of promotion.

HI15: Promotion moderates the relationship between effort expectancy and usage behaviour, such that the
relationship becomes stronger at higher levels of promotion.

H16: Promotion moderates the relationship between social influence and usage behaviour, such that the
relationship becomes stronger at higher levels of promotion.

H17: Promotion moderates the relationship between facilitating conditions and usage behaviour, such that the
relationship becomes stronger at higher levels of promotion.

H18: Promotion moderates the relationship between trust and usage behaviour, such that the relationship becomes
stronger at higher levels of promotion.

Operationalization of Variables

All constructs in this study were operationalized reflectively, with each variable measured using four indicators.
The indicators and measurement items were adapted from prior validated studies and contextualized to the QRIS
digital payment environment. The detailed operationalization of variables is presented in Table 1.

Table 1: Operationalization of Variables

Variable Definition Indicators ~ Measurement Items (Likert Sources
Scale 1-5)
Performance The degree to which using PE1 Using QRIS improves [40]; [12]
Expectancy QRIS provides benefits in transaction efficiency in my
(PE) improving business business
performance
PE2 QRIS helps increase
transaction speed
PE3 QRIS enhances overall
business productivity
PE4 QRIS is useful for managing
customer payments
Effort The degree of ease associated  EEI1 Learning to use QRIS is easy  [13]; [12]
Expectancy with the use of QRIS for me
(EE)
EE2 Interaction with QRIS is
clear and understandable
EE3 QRIS is easy to operate in
daily transactions
EE4 I find QRIS flexible to use
Social Influence  The extent to which important ~ SI1 People important to me [417; [42];
(SI) others influence the use of encourage the use of QRIS [12]
QRIS
SI2 Customers prefer to pay
using QRIS
SI3 Other business owners
influence me to use QRIS
S14 QRIS is widely accepted in
my business environment
Facilitating The degree to which FC1 I have the necessary [43];[12]
Conditions (FC)  organizational and technical resources to use QRIS
infrastructure supports QRIS
usage
FC2 QRIS is supported by reliable
internet access
FC3 Technical support is
available when needed
FC4 QRIS is compatible with my

business operations
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Variable Definition Indicators ~ Measurement Items (Likert Sources
Scale 1-5)
Trust (TR) The belief that QRIS is TR1 I trust QRIS to handle [46]; [44];
secure, reliable, and transactions securely [45]; [47];
trustworthy for transactions [48]
TR2 QRIS is reliable for daily
transactions
TR3 QRIS protects my financial
information
TR4 I feel confident using QRIS
for business transactions
Promotion (PR)  The perceived attractiveness PR1 QRIS promotions [46]; [49];
and intensity of incentives (cashback/discounts) are [26]
offered for using QRIS attractive
PR2 Promotions encourage me to
use QRIS more frequently
PR3 Promotional programs
increase my transaction
volume
PR4 QRIS incentives are
beneficial for my business
Usage The extent of actual use of UB1 I frequently use QRIS inmy  [44]; [45];
Behaviour (UB) QRIS in business transactions daily transactions [40]
UB2 QRIS is my primary payment
method
UB3 I consistently use QRIS for
customer payments
UB4 I intend to continue using

QRIS regularly

Source: Authors
Methodology
Research Context

The expansion of digital payment technology across emerging economies has significantly altered transactional
practices, especially within the micro-enterprise sector. In Indonesia, the implementation of the QRIS constitutes
an important national initiative aimed at integrating digital payment services through a standardized platform
while simultaneously promoting broader financial inclusion. Through QRIS, merchants are able to receive
payments from various digital applications within a single interoperable system, thereby improving transaction
efficiency and simplifying operational processes.

Although QRIS infrastructure has become increasingly accessible, sustained usage among micro-enterprises
remains inconsistent. This issue is particularly evident in the micro culinary sector, where transactions occur
intensively and interactions with consumers are highly frequent. In this setting, continued QRIS utilization is
shaped not only by technological accessibility but also by behavioural and contextual dimensions, including trust
and promotional exposure. Consequently, identifying the factors that influence actual usage behaviour is crucial
for understanding the effectiveness of digital payment systems in emerging-market environments [36; [37]; [51].

Research Design and Data Collection
Questionnaire Design

This research employed a quantitative cross-sectional design using a structured survey instrument derived from
an extensive review of prior literature, particularly studies related to UTAUT and digital payment adoption [40];
[12]. The questionnaire was organized into several sections representing the constructs incorporated in the
proposed framework, namely performance expectancy, effort expectancy, social influence, facilitating conditions,
trust, promotion, and usage behaviour.

This research employed a quantitative cross-sectional design using a structured survey instrument derived from
an extensive review of prior literature, particularly studies related to UTAUT and digital payment adoption [40];
[12]. The questionnaire was organized into several sections representing the constructs incorporated in the
proposed framework, namely performance expectancy, effort expectancy, social influence, facilitating conditions,
trust, promotion, and usage behaviour.
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The quantitative cross-sectional design offers several methodological advantages for investigating digital payment
adoption behaviour. First, it enables the simultaneous measurement of all study variables within a single period
of observation, thereby providing a comprehensive representation of respondents’ perceptions and behaviours
under consistent contextual conditions. Second, this design is efficient in terms of time and resources while
allowing the collection of data from a relatively large sample, thereby enhancing the generalizability of the
findings. Third, the design is particularly appropriate for testing theoretically derived relationships among multiple
latent constructs using Structural Equation Modeling, including direct, mediating, and moderating effects. Finally,
the cross-sectional approach provides a robust empirical basis for understanding behavioural patterns in rapidly
evolving digital environments and serves as an important foundation for future longitudinal investigations of
technology adoption and sustainable digital transformation.

Measurement indicators were adapted from previously validated scales and subsequently adjusted to fit the QRIS
usage context. All responses were assessed using a five-point Likert scale ranging from “strongly disagree” to
“strongly agree,” a measurement format widely recognized as appropriate for capturing behavioural perceptions
and attitudinal responses [52].

Pre-test Phase

Prior to the main survey, a pre-test was conducted to evaluate the clarity, relevance, and readability of the
questionnaire items [53]. The instrument was reviewed by several respondents with relevant academic and
professional backgrounds, including scholars and practitioners familiar with digital payment systems. Feedback
obtained during this stage indicated that the questionnaire was sufficiently understandable and only required
limited revisions.

Sample Size Determination

The required minimum sample size was estimated using G*Power software, a statistical tool frequently applied
in structural equation modeling research to evaluate statistical power adequacy [54]. The calculation incorporated
a medium effect size (f2 = 0.15), a significance level of a = 0.05, statistical power of 0.80, and multiple predictor
variables. The analysis indicated that the minimum sample requirement for PLS-SEM was achieved. The final
dataset consisted of 200 valid responses, exceeding the recommended threshold and ensuring adequate analytical
power.

Pilot Test

A pilot study was subsequently performed using a subset of respondents to assess the reliability and validity of
the measurement instrument. This stage aimed to identify potentially problematic items and improve overall
measurement quality before full-scale implementation [37]. The pilot test results demonstrated satisfactory
reliability and validity across all constructs; therefore, all indicators were retained for the final survey.

Cross-Sectional Survey Procedure

The cross-sectional survey was implemented through a series of systematic stages to ensure methodological rigor
and consistency throughout the research process.

First, the research problem, objectives, and target population were clearly defined. The study sought to examine
the determinants of sustained QRIS usage behaviour among Indonesian micro culinary enterprises by
investigating the effects of performance expectancy, effort expectancy, social influence, facilitating conditions,
trust, and promotion on actual usage behaviour. The target population consisted of micro culinary enterprises that
had adopted QRIS as their digital payment system.

Second, a purposive sampling technique was employed to select respondents who satisfied the predefined
inclusion criteria, namely actively using QRIS in business transactions and operating within the micro-enterprise
category. This sampling strategy ensured that the selected respondents possessed the relevant experience required
to address the research objectives.

Third, data on all independent variables, the mediating variable (trust), the moderating variable (promotion), and
the dependent variable (usage behaviour) were collected simultaneously through a single structured questionnaire
administered during the same survey period. Collecting all variables at one point in time represents the defining
characteristic of a cross-sectional survey and minimizes temporal variation that could influence respondents'
perceptions.

Fourth, the relationships among the variables were analyzed using Partial Least Squares Structural Equation
Modeling (PLS-SEM). This analytical technique was selected because it is capable of simultaneously estimating
complex direct, indirect, and moderating relationships among latent constructs while providing strong predictive
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capability. Accordingly, the analytical procedure was fully aligned with the objective of explaining behavioural
relationships rather than estimating epidemiological measures such as prevalence or odds ratios.

Overall, these sequential procedures ensured that the cross-sectional survey was conducted systematically,
enabling reliable measurement of the proposed constructs and providing robust empirical evidence regarding the
determinants of sustained QRIS usage among micro-enterprises.

Data Collection Procedure

Data collection was carried out through direct questionnaire distribution to owners of micro culinary enterprises
or individuals responsible for managing financial transactions. Participants received information regarding the
purpose of the study and were assured that their responses would remain confidential and anonymous.
Participation was entirely voluntary, and the collected data were used exclusively for academic research purposes.

Using purposive sampling, only respondents with prior experience using QRIS in business transactions were
included in the study. In total, 200 questionnaires were considered complete and valid for subsequent analysis.

Common Method Bias

To evaluate the potential influence of common method bias (CMB), the study applied the full collinearity
assessment proposed by Kock [55]. According to this procedure, variance inflation factor (VIF) values below 3.3
indicate the absence of problematic collinearity and suggest that CMB is unlikely to threaten the validity of the
findings. The results revealed that all VIF values remained below the recommended threshold, confirming that
common method bias was not a significant issue in the dataset.

Data Analysis Technique

The data were analyzed using PLS-SEM with SmartPLS software. This analytical approach is considered
appropriate for predictive and exploratory research involving complex structural relationships, including
mediation and moderation effects, while also accommodating non-normal data distributions [38]; [39]; [51]. PLS-
SEM has been widely adopted in information systems and digital technology studies due to its flexibility and
predictive orientation. The analysis was conducted in two sequential stages.

Measurement Model Evaluation

The first stage focused on evaluating the psychometric quality of the measurement model. Reliability and
convergent validity were assessed through indicator loadings, Cronbach’s alpha, composite reliability (CR), and
AVE. In addition, discriminant validity was examined using HTMT, which is regarded as a robust criterion for
determining construct distinctiveness in PLS-SEM analysis [37].

Structural Model Evaluation

The second stage involved assessment of the structural model through examination of path coefficients, coefficient
of determination (R?), predictive relevance (Q?), and effect size (£2). To test the significance of direct, indirect,
and moderating relationships, a bootstrapping procedure with 5,000 resamples was applied at a 5% significance
level [38]; [34]; [51].

Methodological Rigor

Several methodological procedures were implemented to strengthen the robustness of the study. Consistent with
recent recommendations in PLS-SEM research, the analysis incorporated predictive assessment techniques and
bias-corrected bootstrapping for mediation testing. In addition, pre-testing, pilot testing, and common method bias
evaluation were conducted to minimize measurement error and procedural bias. These methodological safeguards
improve the reliability, validity, and broader applicability of the findings within the context of digital payment
behaviour in emerging economies [32]; [34]; [51].

In addition, the cross-sectional design ensured that all respondents were observed under the same temporal
conditions, thereby reducing the potential influence of external environmental changes on behavioural responses.
Although this design does not establish causal relationships over time, it provides a reliable empirical snapshot of
QRIS adoption behaviour and serves as an appropriate foundation for theory development and future longitudinal
investigations of digital payment sustainability. Taken together, these methodological procedures enhanced the
internal validity, reliability, and overall credibility of the research findings, ensuring that the empirical conclusions
accurately reflected the observed relationships among the study variables.



234 Permanasari et al / OIDA International Journal of Sustainable Development, 19:10,2026

Results and Discussion
Result
Measurement Model Assessment

The measurement model was evaluated to assess indicator reliability, internal consistency reliability, and
convergent validity, following established guidelines in PLS-SEM [37]; [38]; [34].
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Indicator reliability was assessed by examining outer loadings, as presented in Figure 2 and Table 2. All indicators
exhibit loadings above the recommended threshold of 0.70, ranging from 0.775 to 0.940. This indicates that each
indicator shares a substantial proportion of variance with its respective construct. Although one indicator (PE4 =
0.787) is relatively lower compared to others, it remains within the acceptable range, thus retaining its validity
[37].

Table 2: Construct’s reliability and validity

Higher-order Lower-order Outer Cronbach's Composite Composite AVE
constructs constructs loadings alpha reliability reliability
(tho _a) (tho ¢)
Performance PE1 0,935 0,919 0,925 0,944 0,809
Expectancy
PE2 0,929 0,929
PE3 0,937 0,937
PE4 0,787 0,787
Effort EE1 0,922 0,927 0,928 0,948 0,820
Expectancy
EE2 0,886
EE3 0,873
EE4 0,940
Social Influence SI1 0,795 0,846 0,856 0,896 0,683
SI2 0,822
SI3 0,859
Si4 0,828
Facilitating FC1 0,837 0,921 0,932 0,944 0,808

Conditions
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Higher-order Lower-order Outer Cronbach's Composite Composite AVE
constructs constructs loadings alpha reliability reliability
(tho a) (tho ¢)
FC2 0,911
FC3 0,920
FC4 0,923
Promotion PR1 0,831 0,864 0,878 0,907 0,710
PR2 0,868
PR3 0,892
PR4 0,775
Trust TR1 0,843 0,870 0,874 0,911 0,719
TR2 0,881
TR3 0,851
TR4 0,817
Usage UBI1 0,914 0,906 0,908 0,935 0,782
Behaviour
UB2 0,902
UB3 0,889
UB4 0,830

Source: SmartPLS 4

Internal consistency reliability was assessed using Cronbach’s alpha, composite reliability (pa), and composite
reliability (pc), with all constructs exceeding the recommended threshold of 0.70, indicating strong internal
consistency. In particular, composite reliability values (pc) range from 0.896 to 0.948, demonstrating a high level
of reliability across constructs, with effort expectancy (pc = 0.948), facilitating conditions (pc = 0.944), and
performance expectancy (pc = 0.944) exhibiting the strongest consistency, in line with recent PLS-SEM
recommendations that prioritize composite reliability over Cronbach’s alpha [37]; [34]. Convergent validity was
further confirmed through the AVE, where all values exceed the 0.50 threshold, ranging from 0.683 to 0.820,
indicating that each construct explains a substantial proportion of the variance in its indicators [38]. Notably, effort
expectancy (AVE = 0.820), performance expectancy (AVE = 0.809), and facilitating conditions (AVE = 0.808)
show the highest levels of convergent validity, suggesting strong construct representation. Overall, the
measurement model demonstrates robust psychometric properties, satisfying the criteria for indicator reliability,
internal consistency reliability, and convergent validity, thereby confirming its adequacy for subsequent structural
model analysis and aligning with recent methodological advancements in PLS-SEM emphasizing model accuracy
and predictive capability [38]; [34]; [S1].

Table 3: Discriminant validity-Fornell-Larcker criterion

Effort Facilitating Performance Promotion Social ~ Trust Usage
Expectancy Conditions Expectancy Influence Behaviour
Performance 0,471 0,399 0,899
Expectancy
Effort 0,906
Expectancy
Social Influence 0,523 0,334 0,647 0,571 0,827
Facilitating 0,415 0,899
Conditions
Promotion 0,394 0,481 0,363 0,843
Trust 0,527 0,549 0,641 0,413 0,629 0,848
Usage 0,634 0,667 0,675 0,640 0,709 0,727 0,884
Behaviour

Source: SmartPLS 4
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Discriminant validity was assessed using HTMT, which is widely recommended as a more sensitive criterion
compared to traditional approaches such as the Fornell-Larcker criterion in PLS-SEM analysis [37]; [56]; [38].
As presented in Table 4, all HTMT values among the main constructs are below the conservative threshold of
0.85, indicating adequate discriminant validity. Specifically, the highest HTMT value among core constructs is
observed between trust and usage behaviour (HTMT = 0.816), which remains within acceptable limits, suggesting
that although conceptually related, the constructs are empirically distinct. Similarly, the relationships among
UTAUT constructs—such as performance expectancy, effort expectancy, social influence, and facilitating
conditions—exhibit HTMT values ranging from 0.353 to 0.738, further confirming satisfactory discriminant
validity. In addition, the interaction (moderation) constructs, including promotion x performance expectancy,
promotion x effort expectancy, promotion X trust, promotion x social influence, and promotion x facilitating
conditions, also demonstrate HTMT values well below the threshold, indicating that these interaction terms are
empirically distinguishable from their constituent constructs. Overall, these results confirm that all constructs in
the model are conceptually and statistically distinct, thereby supporting the robustness of the measurement model
and ensuring the validity of subsequent structural model evaluation [39]; [51].

Table 4: Discriminant validity-HTMT criterion

EE FC PE PR SI TR UB
PR x PR x PR x PR x
PE EE TR SI

PR

FC

Performance
Expectancy
Effort
Expectancy
Social
Influence
Facilitating
Conditions
Social
Influence

Promotion

Trust

Usage
Behaviour
Promotion x
Performance
Expectancy
Promotion x
Effort
Expectancy
Promotion x
Trust
Promotion x
Social
Influence
Promotion x
Facilitating
Conditions

0,508

0,571
0,441

0,571
0,427
0,582

0,689

0,118

0,066

0,088

0,196

0,104

0,425

0,353

0,353
0,522
0,605

0,728

0,133

0,102

0,049

0,050

0,120

0,719

0,719
0,403
0,714

0,738

0,214

0,119

0,131

0,193

0,128

0,659

0,659

0,467

0,707

0,225

0,124

0,243

0,297

0,060

0,719

0,798

0,244

0,250

0,219

0,406

0,041

0,816

0,131

0,089

0,070

0,171

0,055

0,167

0,066

0,120

0,122

0,041

0,495

0,591

0,672

0,369

0,574

0,631 0,630

0,435 0,519 0,314

Source: SmartPLS 4

Structural Model Assessment

Following the satisfactory evaluation of the measurement model, the structural model was assessed to examine
the relationships among constructs and the predictive capability of the model, including collinearity and
explanatory power (R?), in line with established PLS-SEM guidelines [37]; [38]; [34]. Collinearity was evaluated
using VIF, with all values falling below the threshold of 3, indicating the absence of multicollinearity issues and
confirming that each predictor construct contributes uniquely to the endogenous variables [37]. The model’s
explanatory power was assessed using the coefficient of determination (R?), where values of 0.75, 0.50, and 0.25
are considered substantial, moderate, and weak, respectively. As shown in Table 5, the model explains 58.4% of
the variance in trust (R? = 0.584), indicating a moderate level of explanatory power, suggesting that performance
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expectancy, effort expectancy, social influence, and facilitating conditions meaningfully explain trust formation
in digital payment usage. Moreover, the model demonstrates strong predictive capability for usage behaviour,
with R?=0.834, indicating a substantial level of explanatory power, meaning that the combined effects of UTAUT
constructs, trust, and promotion account for a large proportion of variance in actual QRIS usage behaviour. The
adjusted R? values (0.576 for trust and 0.824 for usage behaviour) further confirm the robustness of the model,
indicating minimal bias due to model complexity and reinforcing the strong predictive performance of the
proposed framework in explaining digital payment behaviour among micro-enterprises.

Table 5: Explanatory power (R2)

Dependents constructs R-square R-square adjusted
Trust 0,584 0,576
Usage Behaviour 0,834 0,824

Source: SmartPLS 4

Overall, the structural model demonstrates strong explanatory power and no collinearity issues, supporting the
robustness of the proposed framework. The substantial R? value for usage behaviour is particularly noteworthy,
as it exceeds the commonly reported levels in technology adoption studies, indicating that the integration of trust
and promotion enhances the model’s predictive capability. These findings are consistent with recent advancements
in PLS-SEM research, which emphasize the importance of predictive accuracy and model robustness in evaluating
structural relationships [37]; [34]; [51].
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Figure 3: Structural Model
Source: SmartPLS 4

Finally, the bootstrapping method was employed to assess the significance and statistical relevance of the path
coefficients. The results (Table 6) confirm that all proposed hypotheses are supported, indicating that performance
expectancy (H1; O =0.283, p < 0.001), effort expectancy (H2; O = 0.125, p = 0.008), social influence (H3; O =
0.284, p < 0.001), and facilitating conditions (H4; O = 0.289, p < 0.001) have positive and significant effects on
trust. Furthermore, performance expectancy (HS; O = 0.165, p = 0.001), effort expectancy (H6; O = 0.156, p <
0.001), social influence (H7; O = 0.266, p < 0.001), and facilitating conditions (H8; O = 0.243, p < 0.001)
significantly influence usage behaviour, with social influence and facilitating conditions demonstrating relatively
stronger effects. In addition, promotion is found to have a positive and significant effect on usage behaviour (H9;
0O = 0.173, p < 0.001), highlighting the importance of incentive-based strategies in enhancing digital payment
usage. These findings are consistent with recent literature emphasizing the role of technological perceptions, social
context, and external support in shaping behavioural outcomes in digital payment adoption [13]; [57]; [38]; [51].
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Table 6: Hypotheses testing

Hypotheses Original Sample Standard T statistics P Conclusion
sample mean deviation (|O/STDEV)) values
(0) M) (STDEV)

H1  Performance 0,283 0,278 0,058 4,869 0,000 Accepted
Expectancy -> Trust

H2  Effort Expectancy -> 0,125 0,127 0,047 2,651 0,008 Accepted
Trust

H3  Social Influence -> 0,284 0,285 0,056 5,071 0,000 Accepted
Trust

H4  Facilitating 0,289 0,292 0,043 6,788 0,000 Accepted
Conditions -> Trust

H5  Performance 0,165 0,162 0,05 3,308 0,001 Accepted
Expectancy -> Usage
Behaviour

H6  Effort Expectancy -> 0,156 0,158 0,037 4,261 0,000 Accepted
Usage Behaviour

H7  Social Influence -> 0,266 0,269 0,055 4,827 0,000 Accepted
Usage Behaviour

H8  Facilitating 0,243 0,246 0,038 6,472 0,000 Accepted
Conditions -> Usage
Behaviour

H9  Promotion -> Usage 0,173 0,169 0,039 4,386 0,000 Accepted
Behaviour

Source: SmartPLS 4

Table 7 presents the mediation analysis results, demonstrating that trust significantly mediates the relationships
between UTAUT constructs and usage behaviour. Specifically, effort expectancy (B = 0.025, p = 0.014),
facilitating conditions (f = 0.057, p = 0.002), performance expectancy (f = 0.056, p = 0.008), and social influence
(B=10.056, p=0.002) all exhibit significant indirect effects on usage behaviour through trust, confirming partial
mediation in all proposed paths. These findings indicate that while UTAUT constructs directly influence usage
behaviour, their effects are also transmitted through trust as a critical psychological mechanism. Among the
mediating paths, facilitating conditions show the strongest indirect effect, highlighting the importance of
infrastructural and technical support in building trust that translates into sustained usage. The presence of partial
mediation suggests that trust complements, rather than replaces, the direct effects of UTAUT constructs,
reinforcing its central role in digital payment contexts where perceived risk and uncertainty are prominent. These
results align with recent literature emphasizing the mediating role of trust in technology adoption and digital
financial services, particularly in emerging markets, where trust acts as a bridge between user perceptions and
behavioural outcomes [13]; [57]; [38]; [51].

Table 7: Mediation relationship

Hypotheses Original Sample Standard T statistics P Conclusion
sample mean deviation (|O/STDEV)) values
(0) M) (STDEV)

H10 Effort Expectancy -> 0,025 0,024 0,010 2,456 0,014 Partial
Trust -> Usage mediation
Behaviour

H11 Facilitating 0,057 0,057 0,018 3,174 0,002 Partial
Conditions -> Trust -> mediation
Usage Behaviour

H12  Performance 0,056 0,055 0,021 2,643 0,008 Partial
Expectancy -> Trust - mediation
> Usage Behaviour

H13  Social Influence -> 0,056 0,056 0,018 3,107 0,002 Partial
Trust -> Usage mediation
Behaviour

Source: SmartPLS 4
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Table 8 presents the moderating effects of promotion on the relationships between UTAUT constructs, trust, and
usage behaviour. The results indicate that promotion does not significantly moderate the relationship between
performance expectancy and usage behaviour (f =—0.090, p=0.107), suggesting that perceived usefulness alone
is not contingent on promotional incentives. In contrast, promotion significantly strengthens the effects of effort
expectancy (B = 0.122, p = 0.006), social influence (f = 0.188, p < 0.001), and facilitating conditions ( = 0.096,
p = 0.032) on usage behaviour, indicating that incentives amplify the impact of ease of use, social pressure, and
infrastructural support on actual system use. Notably, promotion also exhibits a significant but negative
moderating effect on the relationship between trust and usage behaviour (f = —0.189, p = 0.001), implying that
excessive reliance on promotional incentives may weaken the intrinsic role of trust in driving sustained usage.
These findings highlight the contingent and asymmetric nature of promotional strategies in digital payment
adoption, where incentives can enhance certain behavioural drivers while potentially undermining others. This is
consistent with recent studies suggesting that promotional mechanisms can act as both enablers and distorters of
user behaviour, particularly in fintech contexts where intrinsic motivations such as trust interact with extrinsic
rewards [13]; [57]; [49]; [50].

Table 8: Moderating relationship

Hypotheses Original Sample Standard T statistics P Conclusion
sample mean deviation (|O/STDEV)) values
(0) M) (STDEV)
H14 Promotion x -0,090 -0,083 0,056 1,612 0,107 Not
Performance moderating

Expectancy -> Usage
Behaviour

H15 Promotion x Effort 0,122 0,115 0,044 2,739 0,006 Moderation
Expectancy -> Usage supported
Behaviour

H16 Promotion x Social 0,188 0,184 0,054 3,513 0,000 Moderation
Influence -> Usage supported
Behaviour

H17 Promotion x 0,096 0,103 0,045 2,142 0,032 Moderation
Facilitating supported
Conditions -> Usage
Behaviour

H18 Promotion x Trust -> -0,189 -0,191 0,060 3,177 0,001 Moderation
Usage Behaviour supported

(negative
effect)

Source: SmartPLS 4
Discussions and Implications
Discussion of Findings

This study aims to explain the determinants of actual usage behaviour of QRIS by extending UTAUT through the
inclusion of trust as a mediating variable and promotion as a moderating variable. The findings provide several
important insights into digital payment behaviour among micro-enterprises in emerging market contexts. More
importantly, the findings are interpreted in relation to the study objective of identifying the contributions and
challenges of digital payment adoption for sustainable development. In this context, sustainable development
refers not only to the expansion of digital financial inclusion but also to the creation of resilient, trustworthy, and
inclusive digital payment ecosystems that enhance the long-term competitiveness of micro-enterprises.

First, the results confirm that all UTAUT constructs—performance expectancy, effort expectancy, social
influence, and facilitating conditions—significantly influence trust. This finding reinforces the argument that trust
in digital payment systems is not formed in isolation but is shaped by users’ cognitive evaluations of usefulness,
ease of use, and external environment. Among these factors, facilitating conditions and social influence emerge
as the strongest predictors of trust, suggesting that infrastructural readiness and social endorsement play a critical
role in reducing perceived uncertainty. This aligns with recent studies emphasizing that trust in fintech systems is
strongly influenced by system support and social validation mechanisms [46]; [13]; [57]; [49]; [50]; [48]. From a
sustainable development perspective, the establishment of trust reduces uncertainty in digital financial
transactions and encourages broader participation of micro-enterprises in formal digital economic systems. This
contributes to inclusive economic growth by increasing access to secure financial services and strengthening the
resilience of small businesses in an increasingly digital economy.
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Second, all UTAUT constructs are found to have significant direct effects on usage behaviour, confirming the
robustness of UTAUT in explaining digital payment adoption. Notably, social influence and facilitating conditions
demonstrate stronger effects compared to performance expectancy and effort expectancy, indicating that
behavioural decisions in micro-enterprises are more socially and contextually driven rather than purely utility-
based. This finding extends prior research by highlighting that in small business environments, peer practices and
ecosystem readiness are more influential than individual perceptions alone [27]; [43]; [49]; [25]; [42]. These
findings indicate that sustainable digital transformation among micro-enterprises depends not only on
technological functionality but also on the availability of supportive infrastructure and collaborative business
environments. Therefore, strengthening digital infrastructure and institutional support becomes an essential
prerequisite for achieving sustainable digital development.

Third, trust is confirmed as a significant predictor of usage behaviour and acts as a partial mediator in all
relationships between UTAUT constructs and usage behaviour. This result underscores the central role of trust as
a psychological mechanism that translates perceptions into sustained behavioural outcomes. The presence of
partial mediation indicates that while users may directly respond to perceived benefits and ease of use, trust
enhances and stabilizes these effects over time. This finding is consistent with recent fintech literature, which
positions trust as a critical bridge between technology perception and actual usage, particularly in environments
characterized by uncertainty and perceived risk [57]; [43]; [58]; [35]. The findings further suggest that trust
represents a critical foundation for the long-term sustainability of digital payment systems. Sustainable
development cannot be achieved solely through technological innovation unless users continuously perceive the
system as reliable, secure, and transparent. Consequently, trust should be viewed as a strategic resource for
maintaining sustainable digital financial ecosystems.

Fourth, the moderating role of promotion reveals a nuanced and asymmetric effect. Promotion significantly
strengthens the relationships between effort expectancy, social influence, and facilitating conditions with usage
behaviour, suggesting that incentives amplify the effects of ease, social pressure, and infrastructural support.
However, promotion does not significantly moderate the relationship between performance expectancy and usage
behaviour, indicating that perceived usefulness operates independently of external incentives. More importantly,
the negative moderating effect of promotion on the relationship between trust and usage behaviour suggests that
excessive reliance on incentives may weaken intrinsic motivations. This finding provides a critical insight that
promotional strategies, while effective in stimulating short-term usage, may undermine long-term trust-based
engagement if overused. This is in line with recent studies highlighting the dual role of incentives in digital
platforms, where they can both motivate and distort user behaviour [13]; [14]; [49]. This finding also resolves an
important contradiction in digital payment adoption. Although promotional incentives successfully increase short-
term transaction intensity, they are insufficient to sustain long-term usage when users become dependent on
external rewards rather than developing intrinsic trust in the payment system. Therefore, sustainable development
requires balancing promotional strategies with initiatives that strengthen user confidence, service quality, digital
literacy, and institutional credibility.

Theoretical and Practical Implications

This study offers important theoretical and practical implications for digital payment adoption research.
Theoretically, it extends the UTAUT framework by incorporating trust as a mediating mechanism, addressing the
limitation of traditional models that often overlook psychological dimensions in financial technology contexts.
By demonstrating that trust partially mediates all relationships between UTAUT constructs and usage behaviour,
this study provides a deeper understanding of how cognitive perceptions are translated into sustained behavioural
outcomes. In addition, the inclusion of promotion as a moderating variable introduces a more dynamic perspective,
revealing that external incentives do not operate uniformly but exert selective and asymmetric effects, including
a negative interaction with trust. This finding contributes to the growing discourse on the interplay between
intrinsic and extrinsic motivations in technology usage. These theoretical findings also extend the sustainable
development literature by demonstrating that digital payment sustainability is determined by the interaction
between technological acceptance, psychological trust, and institutional support. Rather than viewing digital
payment adoption merely as a technological issue, this study positions it as an important mechanism for promoting
financial inclusion, economic resilience, and sustainable digital transformation among micro-enterprises.

From a practical perspective, the findings suggest that efforts to enhance digital payment usage should go beyond
functional improvements and focus on building trust through system reliability, security, and transparency.
Strengthening facilitating conditions, such as infrastructure and technical support, is also critical, as these factors
not only directly influence usage but also reinforce trust. Furthermore, leveraging social influence through
community-based strategies can accelerate adoption in micro-enterprise environments. However, promotional
strategies should be implemented cautiously, as excessive reliance on incentives may undermine trust-driven
behaviour and reduce long-term sustainability. Therefore, a balanced approach that integrates trust-building and
strategic incentives is essential for fostering sustainable digital payment ecosystems. For policymakers, financial
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institutions, and digital payment providers, these findings imply that sustainable development policies should
prioritize long-term trust-building initiatives, equitable digital infrastructure, and continuous financial education
alongside promotional campaigns. Such integrated strategies are more likely to generate sustainable behavioural
change than relying solely on short-term financial incentives.

Research Contributions

This study contributes to the literature in five important ways. First, it extends UTAUT by integrating trust as a
mediating mechanism, providing a more comprehensive explanation of sustained digital payment usage. Second,
it introduces promotion as a moderating variable and demonstrates its asymmetric influence on behavioural
outcomes. Third, it enriches the sustainable development literature by showing that long-term digital payment
adoption depends on the interaction between technological acceptance, trust, and institutional support rather than
promotional incentives alone. Fourth, it provides empirical evidence from micro-enterprises in an emerging
economy, highlighting the importance of socio-contextual factors in advancing financial inclusion and digital
economic resilience. Finally, the application of PLS-SEM incorporating mediation and moderation enhances the
explanatory and predictive capability of technology adoption research while offering practical insights for
developing more sustainable digital payment ecosystems.

Conclusion

This study examined the determinants of sustained QRIS usage behaviour among Indonesian micro-enterprises
by extending the Unified Theory of Acceptance and Use of Technology (UTAUT) framework through the
incorporation of trust as a mediating variable and promotion as a moderating variable. The findings demonstrate
that performance expectancy, effort expectancy, social influence, and facilitating conditions significantly
influence both trust and actual usage behaviour, confirming the robustness of the UTAUT model in explaining
digital payment adoption in the micro-enterprise context. Furthermore, trust partially mediates the relationships
between all UTAUT constructs and usage behaviour, indicating that users’ confidence in the security, reliability,
and credibility of QRIS serves as a critical psychological mechanism that transforms favourable perceptions into
sustained behavioural intentions and actual usage.

The study also reveals that promotion exerts a selective moderating effect. Promotional programs significantly
strengthen the relationships between effort expectancy, social influence, facilitating conditions, and usage
behaviour, indicating that financial incentives remain effective in encouraging the continued use of digital
payment systems. However, promotion does not strengthen the influence of performance expectancy and
negatively moderates the relationship between trust and usage behaviour. This apparent contradiction suggests
that while promotional incentives are effective in stimulating initial engagement and transaction frequency,
excessive reliance on incentives may gradually reduce the importance of intrinsic trust as the primary driver of
sustained digital payment adoption. Therefore, promotional strategies should complement rather than substitute
efforts to strengthen user confidence, service quality, and institutional credibility.

These findings contribute to a broader understanding of sustainable development by demonstrating that
sustainable digital financial ecosystems depend not only on technological acceptance but also on the development
of long-term trust between users and digital payment providers. From a sustainable development perspective,
QRIS adoption supports financial inclusion, improves transaction efficiency, strengthens the competitiveness of
micro-enterprises, and accelerates digital economic transformation. At the same time, the study identifies an
important challenge: sustainable digital payment adoption cannot be maintained solely through short-term
promotional incentives. Long-term sustainability requires balanced strategies that combine technological
innovation, trustworthy financial services, supportive digital infrastructure, and continuous user education.
Consequently, the findings extend existing knowledge by showing that the sustainability of digital payment
systems is determined by the interaction between technological, behavioural, and institutional factors rather than
by promotional activities alone.

The conclusions presented in this study were derived through a rigorous analytical process designed to minimize
potential internal biases and strengthen the credibility of the findings. Internal bias was mitigated through the use
of validated measurement instruments adapted from established literature, standardized questionnaire
administration, anonymous and voluntary respondent participation, and systematic screening of responses to
eliminate incomplete or inconsistent data. These procedures reduced the potential influence of measurement error,
response bias, and common method bias associated with self-reported survey data. Furthermore, the application
of Partial Least Squares Structural Equation Modeling (PLS-SEM) ensured that both the measurement model and
structural model satisfied accepted standards of reliability and validity before the research hypotheses were
interpreted. Accordingly, the conclusions were drawn exclusively from statistically supported empirical evidence
and interpreted in accordance with the theoretical foundations of UTAUT and trust theory rather than subjective
assumptions. Although the cross-sectional design provides only a snapshot of QRIS usage behaviour and does not
permit causal inference over time, the findings offer robust empirical evidence regarding the factors influencing
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sustained digital payment adoption among Indonesian micro-enterprises. Future research should employ
longitudinal or mixed-method designs to capture behavioural changes over time, compare different business
sectors and geographical contexts, and incorporate additional variables such as institutional quality, digital
literacy, financial resilience, and regulatory support. Such approaches would provide a more comprehensive
understanding of how digital payment ecosystems evolve and how technological innovation can more effectively
contribute to sustainable development in emerging economies.
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