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Abstract

This study examines barriers to QRIS adoption among Indonesian traditional merchants by integrating technological anxiety
and regulatory burden into the UTAUT2 model. Using mixed methods with data from 185 merchants across three major
cities, PLS-SEM analysis shows effort expectancy (5 = 0.342) and performance expectancy (5 = 0.295) significantly
drive adoption intention. However, technological anxiety (3 = —0.218) and perceived regulatory burden (8 = —0.186) are
significant inhibitors. Qualitative findings reveal additional concerns about transaction costs, administrative complexity, and
internet dependency. The study provides practical recommendations for Bank Indonesia and fintech providers to design more
inclusive adoption strategies for micro-merchants.
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1. Introduction

The rapid digitalization of financial services presents both an opportunity and a challenge for emerging
economies. In Indonesia, the launch of the Indonesian Standard QR Code (QRIS) in 2019 by Bank
Indonesia stands as a cornerstone national strategy to drive financial inclusion, reduce cash dependency,
and modernize the payment ecosystem [4, 12]. By standardizing interoperable QR payments, QRIS aims
to create a seamless, efficient, and secure transaction environment for all economic actors. Official reports
indicate significant success, with adoption surpassing 28 million merchants by 2023 [4]. However, this
aggregate figure masks a critical disparity: penetration remains stubbornly low among the nation’s vast
base of traditional merchants (e.g., market vendors, street stall owners), with studies estimating adoption
rates as low as 28-32% in this segment [10].
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Current State of Literature

Existing technology adoption research, predominantly grounded in the Unified Theory of Acceptance
and Use of Technology 2 (UTAUT?2), has extensively explained adoption among consumers and formal
businesses in developed contexts [1, 16, 17]. The model emphasizes rational, utility-based drivers such
as performance expectancy and effort expectancy.

Research Gap

Yet direct application of UTAUT?2 to traditional merchants is inadequate [12]. Traditional merchants
differ from formal businesses in several fundamental ways. Theoretically, they operate within an in-
formal ecosystem characterized by limited digital literacy, deep-seated trust in cash, absence of formal
organizational structures, and personal (rather than institutional) decision-making. Standard UTAUT2
constructs, developed in high-resource formal settings, do not fully capture the affective (e.g., anxiety)
and institutional (e.g., regulatory perception) barriers typical of the informal sector [2, 7]. Practically,
these merchants face infrastructural constraints (unstable internet), thin profit margins that amplify the
impact of transaction fees, and concerns about tax visibility that are irrelevant for large formal businesses.
Prior research has largely overlooked these unique barriers.

Importance of Addressing the Gap

Addressing this gap is crucial because traditional merchants form the backbone of Indonesia’s informal
economy, ensuring local food security, providing employment, and sustaining community commerce.
Their resistance to digital payment adoption poses a significant barrier to achieving equitable financial
inclusion and risks creating a new digital divide [13].

How This Study Addresses the Gap

To fill this critical void, the present study extends the UTAUT?2 framework by integrating two novel
constructs: Technological Anxiety (capturing emotional apprehension) and Perceived Regulatory Bur-
den (capturing institutional complexity). We employ a sequential mixed-methods design (QUAN —
qual), collecting survey data from 185 merchants across three major cities, supplemented by in-depth
interviews.

Contributions

Our study makes three core contributions: (1) Theoretical—validating an extended UTAUT2 model
that incorporates context-specific barriers for the informal sector; (2) Empirical—providing robust,
PLS-SEM-based evidence from an understudied population; and (3) Practical—deriving actionable pol-
icy and design recommendations for Bank Indonesia and fintech providers to foster more inclusive digital
finance strategies.
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2. Theoretical Framework and Hypotheses

2.1. The UTAUT2 Model

The Unified Theory of Acceptance and Use of Technology 2 (UTAUT?2) [16, 17] serves as our founda-
tional framework. Developed to explain consumer technology adoption, UTAUT?2 posits that behavioral
intention (BI) is determined by seven core constructs: performance expectancy (PE)—the degree to
which using the technology is believed to enhance job performance; effort expectancy (EE)—the per-
ceived ease of use; social influence (SI)—the extent to which important others believe one should use
the technology; facilitating conditions (FC)—the perception of available resources and support; hedo-
nic motivation (HM)—the pleasure derived from use; price value (PV)—the cognitive trade-off between
perceived benefits and monetary cost; and habit (HT)—the extent to which behavior becomes automatic.
The model is expressed as:

BI; = By + 1 PE; + B2 EE; 4 53S1; + B4 F'C;

1

+ BsHM; + B PV + BrHT; + & W

2.2. Extended Model: Incorporating Technological Anxiety and Regu-
latory Burden

While UTAUT?2 effectively captures cognitive and utilitarian drivers, it does not account for affective and
institutional barriers that may be particularly salient for traditional merchants. We therefore extend the
model with two constructs.

Technological Anxiety (TA) refers to the apprehension or fear individuals experience when con-
fronted with new technology [7, 11]. In the context of traditional merchants—many of whom possess
limited digital literacy—TA manifests as fear of making irreversible transaction errors, losing money due
to system failure, or being unable to resolve technical problems independently. Drawing on affective
response theory, such anxiety creates psychological resistance that inhibits adoption intention even when
the merchant acknowledges the potential benefits of QRIS.

Perceived Regulatory Burden (RB) captures the perceived complexity and compliance costs asso-
ciated with regulatory requirements [2, 3]. For informal merchants, adopting QRIS implies creating a
digital transaction trail that may increase visibility to tax authorities. Concerns about complicated tax re-
porting, administrative paperwork, and potential penalties act as powerful disincentives, consistent with
institutional theory and research on regulatory avoidance in the informal economy.

Our extended model is formalized as:

BI;, = Bo+ 1 PE; + B2 EE; + B3S1; + B4 FC;
+ BsHM; + B PV; + B:HT; + psTA; + BoRB; + ¢;

2.3. Hypotheses Development

Based on the extended model and the unique characteristics of traditional merchants, we propose the

following hypotheses.
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Performance Expectancy (H1). Merchants who perceive QRIS as improving transaction speed, re-
ducing cash-handling risks, and attracting more customers are more likely to intend adoption. Prior
studies confirm PE as a strong predictor in both formal and informal contexts [16, 17]. Thus, we hypoth-
esize:

HI: Performance expectancy positively affects behavioral intention to use QRIS (1 > 0).

Effort Expectancy (H2). Given the generally lower digital literacy among traditional merchants,
ease of use is critical. If QRIS is perceived as simple and intuitive, intention to adopt will increase [11].
Hence:

H?2: Effort expectancy positively affects behavioral intention to use QRIS (2 > 0).

Social Influence (H3). Although informal merchants operate independently, peer adoption and en-
couragement from family or customers can still shape intention [17]. Therefore:
H3: Social influence positively affects behavioral intention to use QRIS (33 > 0).

Technological Anxiety (H4). Fear and apprehension regarding digital payments should directly re-
duce adoption intention, independent of perceived benefits. Empirical work in developing economies
supports this negative relationship [11]. Thus:

H4: Technological anxiety negatively affects behavioral intentionto use QRIS (s < 0).

Perceived Regulatory Burden (HS). The perception that QRIS adoption will entail bureaucratic
complexity, tax reporting obligations, or compliance costs is expected to deter intention [2]. Hence:
H5: Perceived regulatory burden negatively affects behavioral intention to use QRIS (P9 < 0).

Note: The remaining UTAUT?2 constructs (FC, HM, PV, HT) are retained in the model as covariates
to control for their established effects, but formal hypotheses are not advanced for them in order to
maintain focus on the newly integrated constructs.
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UTAUT2

Legend:

PE: Performance Expectancy
EE: Effort Expectancy

SI: Social Influence

FC: Facilitating Conditions
HM: Hedonic Motivation
PV: Price Value

HT: Habit

TA: Technological Anxiety
RB: Regulatory Burden

BI: Behavioral Intention
*p < 0.05, **p < 0.01, ***p < 0.001

Figure 1. Proposed Research Model Integrating UTAUT2, Technological Anxiety, and Perceived Regulatory Burden

3. Methodology

3.1. Research Design and Data Collection

This study employs a mixed-methods approach with a sequential explanatory design (QUAN — qual).
The quantitative phase involved a cross-sectional survey administered to traditional merchants. This
was followed by a qualitative phase comprising in-depth interviews to provide deeper insights into the
quantitative findings. Data collection occurred between January and March 2024.
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3.2. Population and Sampling

The target population consisted of traditional merchants operating in markets and small stalls (warung)
across three major Indonesian cities: Jakarta, Bandung, and Surabaya. These cities were selected for
their economic significance and diverse merchant demographics.

Sampling Frame. The sampling frame comprised an official list of traditional markets and commer-
cial areas in the three cities, obtained from the respective municipal Trade Offices (Dinas Perdagangan).

Multistage Random Sampling. In the first stage, markets/commercial areas were randomly selected
from the frame. In the second stage, merchants within each selected location were approached using
systematic random sampling (every n-th merchant). The sample size was determined using G*Power 3.1
for multiple regression with 10 predictors, a medium effect size (f? = 0.15), a = 0.05, and power = 0.80,
yielding a minimum required sample of 146. Our final sample comprised 185 respondents, exceeding
this requirement.

3.3. Statistical Power Analysis

To ensure adequate statistical power, we conducted a formal power analysis. For multiple regression with
10 predictors, medium effect size (f2 = 0.15), a = 0.05, and power = 0.80, the required sample size is
given by Cohen’s formula. Applying this with f2 = 0.15, a'= 0.05, 8 = 0.20, and p = 10, we obtain a
minimum of 64 respondents. However, considering the complexity of PLS-SEM and the need for stable
estimates, we followed the rule of thumb requiring at least 10 observations per parameter, leading to our
final sample of 185 respondents.

3.4. Instrument Development and Measures

A structured questionnaire was developed using established scales adapted from prior literature. All items
were measured on a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). The questionnaire
consisted of 37 items covering the nine constructs: PE (4 items), EE (4 items), SI (4 items), FC (4 items),
HM (4 items), PV (4 items), HT (4 items), TA (4 items), RB (5 items), and BI (4 items). Sources of
adapted scales are: UTAUT?2 constructs from [17]; Technological Anxiety from [7]; Regulatory Burden
from [2]. A complete list of items is provided in Appendix A (Supplementary Material).

The instrument was translated into Bahasa Indonesia and back-translated to ensure conceptual equiv-
alence. A pilot test with 30 merchants confirmed the clarity and reliability of the items.

3.5. Common Method Bias Assessment

Because the study relies on cross-sectional self-report data, procedural and statistical remedies were
employed to mitigate common method bias (CMB). Procedural remedies included: assurance of re-
spondent anonymity, temporal separation between predictor and criterion measures via a two-part ques-
tionnaire design, randomization of item order, and use of different scale anchors. Statistical remedies
included Harman’s single-factor test, which revealed that the first factor accounted for only 31.2% of
variance (below the 50% threshold), and full collinearity assessment, with all variance inflation factors
(VIF) below 3.3, indicating no substantial CMB [8].
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3.6. Data Analysis

Quantitative data analysis was conducted using SmartPLS 4.0, employing Partial Least Squares Struc-
tural Equation Modeling (PLS-SEM). PLS-SEM was chosen for three reasons: (i) it is well-suited for
exploratory-predictive research aiming to extend an established theory, (ii) it handles complex models
with moderate sample sizes, and (iii) it focuses on maximizing explained variance (R?), which aligns
with our objective of identifying key drivers of QRIS adoption intention [6]. The analysis followed a
two-step approach: assessment of the measurement model (reliability and validity) followed by evalua-
tion of the structural model (hypothesis testing).

The measurement model was assessed using composite reliability (CR) and Cronbach’s alpha for
internal consistency, and average variance extracted (AVE) for convergent validity. Discriminant validity
was assessed using the Fornell-Larcker criterion and the heterotrait-monotrait (HTMT) ratio. For the
structural model, we examined the coefficient of determination (1R?), predictive relevance (Q?) using the
blindfolding procedure, and the significance of path coefficients using a bootstrapping procedure with
5000 resamples.

3.7. Qualitative Phase

To enrich the quantitative findings, 15 in-depth semi-structured interviews were conducted with a pur-
posively selected subset of survey respondents. Participants represented a range of business types,
ages, and QRIS adoption statuses (see Table 7 in Appendix B). Interviews lasted 45—-60 minutes, were
audio-recorded with consent, and transcribed verbatim. Thematic analysis was performed using NVivo
12 following the six-phase framework of Braun and Clarke: familiarization, initial coding, theme search-
ing, theme reviewing, theme defining, and report writing. Two researchers independently coded the

transcripts, achieving an inter-coder reliability of Cohen’s x = 0.87.

4. Results

4.1. Respondent -Characteristics

Demographic characteristics of the respondents are presented in Table 1. The sample was predominantly
male (68%), with an average age of 42 years. Most merchants had been in business for over 5 years
(38.9%), and educational attainment was relatively low, with 61.1% having completed only elementary
or junior high school. Notably, only 33.5% of respondents were already using QRIS.
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Table 1. Demographic and Business Characteristics of Respondents (n=185)

Characteristic Frequency Percentage

Business Type

Traditional Market 105 56.8%

Stall (Warung) 80 43.2%
Business Experience

Less than 2 years 35 18.9%

2-5 years 78 42.2%

More than 5 years 72 38.9%
Highest Education Level

Elementary School 45 24.3%

Junior High School 68 36.8%

Senior High School 55 29.7%

University 17 9.2%
Current QRIS Usage Status

Already using 62 33.5%

Not yet using 123 66.5%

4.2. Measurement Model Assessment

Table 2. Construct Validity and Reliability Assessment

Construct Cronbach’saa  CR  AVE Loadings

Performance Expectancy (PE) 0.891 0912 0.721 0.756-0.892
Effort Expectancy (EE) 0.876 0.901 0.693 0.743-0.885
Social Influence (ST) 0.832 0.867 0.654 0.712-0.845
Facilitating Conditions (FC) 0.854 0.889 0.678 0.728-0.867
Hedonic Motivation (HM) 0.812 0.851 0.632 0.698-0.831
Price Value (PV) 0.795 0.839 0.615 0.685-0.819
Habit (HT) 0.821 0.862 0.643 0.705-0.838
Technological Anxiety (TA) 0.868 0.894 0.685 0.735-0.872
Regulatory Burden (RB) 0.847 0.883 0.671 0.724-0.859
Behavioral Intention (BI) 0.902 0918 0.738 0.768-0.901

The measurement model demonstrated strong psychometric properties (Table 2). All CR values exceeded
0.7 and all AVE values exceeded 0.5, establishing internal consistency and convergent validity.

Discriminant Validity. The Fornell-Larcker criterion was met, as the square root of AVE for each
construct was greater than its correlations with other constructs (Table 3). Furthermore, all HTMT ratios
were below the conservative threshold of 0.85 (Table 4), confirming discriminant validity.
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Table 3. Fornell-Larcker Criterion

PE EE SI FC HM PV HT TA RB BI

PE  0.849

EE 0512  0.832

SI 0423  0.398  0.809

FC 0387 0456 0341 0.823

HM 0298 0312 0276 0.289  0.795

PV 0345 0367 0302 0334 0298 0.784

HT 0312 0289 0.267 0.298 0.256 0.301  0.802

TA -0234 -0.198 -0.156 -0.178 -0.112 -0.145 -0.123 0.828

RB -0.201 -0.176 -0.142 -0.165 -0.098 -0.132 -0.109 0.389  0.819

BI 0445 0489 0312 0378 0289 0367 0334 -0.298 -0.276 0.859

Note: Diagonal values (bold) represent the square root of AVE.

Table 4. Heterotrait-Monotrait (HTMT) Ratios

PE EE SI FC HM PV HT TA RB

EE  0.598

SI 0.487 0.462

FC 0445 0.521 0.398

HM 0356 0.378 0.321 0.342

PV 0412 0434 0367 0398 0.345

HT 0378 0345 0.312 0356 0.298 0.354

TA 0267 0234 0.189- 0.212 0.145 0.178 0.156

RB 0234 0209 0.167 0.198 0.123 0.156 0.134 0.456

BI 0523 0.567 = 0378 0.445 0.334 0423 0389 0345 0.312

Note: All values < 0.85, confirming discriminant validity.

4.3. Multicollinearity, Assessment

Variance inflation factors (VIF) for all predictors ranged from 1.234 to 2.876, well below the threshold
of 5, indicating no multicollinearity concerns.

4.4. Hypothesis Testing and Structural Model

The structural model explained 68.7% (R* = 0.687) of the variance in behavioral intention to adopt
QRIS, indicating substantial explanatory power. The model also demonstrated good predictive relevance,
with a Stone-Geisser ()? value of 0.532 (> 0).

All five hypothesized relationships were supported. Effort expectancy (5 = 0.342, p < 0.001) and
performance expectancy (5 = 0.295, p < 0.01) were the strongest positive predictors of behavioral inten-
tion, supporting H1 and H2. Social influence also had a significant positive effect (5 = 0.187, p < 0.05),
supporting H3. As hypothesized, technological anxiety (5 = —0.218, p < 0.01) and perceived regulatory
burden (8 = —0.186, p < 0.05) both had significant negative effects on behavioral intention, support-
ing H4 and H5. Among the original UTAUT?2 constructs not included in our hypotheses, facilitating
conditions, price value, and habit also showed significant positive effects.



10 Husty Serviana et al.

Table 5. Hypothesis Testing Results (Path Coefficients)

Hypothesis / Path I} T-stat P-value Decision

H1: PE — BI 0.295 3.987 0.001  Supported
H2: EE — BI 0.342 4562  0.000  Supported
H3: SI — BI 0.187  2.345 0.019  Supported
H4: TA — BI -0.218 3.012  0.003  Supported
HS: RB — BI -0.186  2.681 0.007  Supported
FC — BI 0.154 2.104  0.035 -
HM — BI 0.128  1.897 0.058 -
PV — BI 0.201  2.789  0.005 -
HT — BI 0.176  2.456  0.014 -

Note: PE = Performance Expectancy; EE = Effort Expectancy; SI = Social Influence; TA = Technological Anxiety; RB = Regulatory
Burden; BI = Behavioral Intention.

4.5. Qualitative Insights

Thematic analysis of the interview data revealed three primary barriers that enriched the quantitative
findings:

1. Financial Viability Concerns: Merchants expressed apprehension about the transaction fees (typ-
ically 0.7%), which they perceived as eroding their thin profit margins, especially for small-value trans-
actions.

"The 0.7% fee is a burden when our margins are already small. It would be helpful if there
were no fee for transactions under a certain amount.” (Mr. Budi, Stall Owner, Jakarta)

2. Administrative and Compliance Burden: The perceived complexity of digital record-keeping,
tax reporting linked to QRIS transactions, and the registration process were significant deterrents.

"I’m worried about making mistakes with tax reporting. The online system seems complicated;
I trust my paper ledger more." (Mrs. Ani, Market Merchant, Bandung)

3. Infrastructural and Technical Dependability: Unreliable internet connectivity in traditional
market areas was a major practical hurdle, leading to fears of transaction failures during peak business
hours.

"The internet in the market is often weak or cuts out. If QRIS fails when the market is crowded,
I lose sales and customers get frustrated." (Mr. Joko, Market Merchant, Surabaya)

5. Discussion

The findings of this study yield important theoretical and practical insights. Our extended UTAUT2
model demonstrated strong explanatory power (R? = 0.687), confirming its relevance while highlighting
the necessity of added constructs for the traditional merchant context.

5.1. Interpretation of Key Findings

The strongest positive driver of adoption intention was Effort Expectancy (5 = 0.342), underscoring
that for a demographic with generally lower technical proficiency, perceived ease of use is paramount.
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This finding aligns with studies in similar developing-economy contexts where complexity is a primary
deterrent [16]. Performance Expectancy (7 = 0.295) was also significant, indicating that merchants
do recognize the potential benefits of QRIS, such as faster settlements and reduced cash-handling risks.
However, the significant negative impact of Technological Anxiety (5 = —0.218) reveals a critical
emotional barrier beyond mere skill deficit. This anxiety, as qualitative interviews elaborated, stems
from fear of making errors, losing money to failed transactions, and general distrust of digital systems—a
dimension often overlooked in adoption models focused on rational calculus [11]. Notably, the effect size
of TA is comparable to that of performance expectancy, emphasizing its substantive importance.

Equally crucial is the significant negative effect of Perceived Regulatory Burden (5 = —0.186).
This construct captured merchants’ apprehensions about bureaucratic complexity, tax implications, and
compliance costs associated with formal digital transactions. In an economic sector often characterized
by informality, the prospect of increased scrutiny or administrative hassle acts as a powerful deterrent
[2]. This finding extends the UTAUT2 model into the institutional realm, suggesting that adoption
frameworks must account for users’ perceptions of the regulatory environment. In contrast to studies
conducted in formal business settings where regulatory burden is often less salient, our results highlight
that for informal micro-merchants, it is a decisive factor.

The qualitative data enriched these quantitative results, uncovering three nuanced barriers: (1) Finan-
cial viability concerns over transaction fees eroding thin profit margins, (2) Administrative complexity
related to digital record-keeping and tax reporting, and (3) Infrastructural dependency on unreliable
internet connectivity. These themes explain why anxiety and regulatory burden exist, grounding our
statistical model in real-world merchant experiences.

5.2. Theoretical Implications

This research makes three distinct theoretical contributions. First, it successfully argues for context-sensitive
extensions to established technology adoption theories. By demonstrating the significant roles of Tech-
nological Anxiety and Perceived Regulatory Burden, we show that models developed in formal,
high-resource settings require adaptation to explain behavior in informal, low-resource contexts. Specif-
ically, TA adds an affective dimension to the predominantly cognitive UTAUT2 framework, while RB
introduces an institutional dimension, acknowledging that technology adoption does not occur in a
regulatory vacuum.

Second, the study provides empirical validation of a boundary condition for UTAUT2: in populations
characterized by informality, limited digital literacy, and regulatory sensitivity, the original model’s pre-
dictive power is substantially enhanced by incorporating anxiety and institutional constructs. Third, the
qualitative findings illuminate the mechanisms through which TA and RB operate—fear of irreversible
errors, distrust of digital trails, and perceived vulnerability to tax authorities—thereby offering a richer
theoretical understanding of adoption barriers in the informal economy.

5.3. Practical Implications

For policymakers (Bank Indonesia) and fintech providers, our results suggest a multi-pronged strat-
egy:
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» Design for Simplicity & Trust: Develop ultra-simple UI/UX for QRIS applications, coupled with
extensive in-person training programs that address anxiety through hands-on practice.

« Reassure on Regulation & Cost: Create clear, multilingual guides on tax implications and stream-
line the onboarding process. Consider introducing a tiered fee structure or temporary waivers for
micro-transactions to alleviate cost concerns.

o Build Robust Infrastructure: Collaborate with telecom providers and local governments to en-
hance internet reliability in traditional market areas and explore offline transaction functionalities.

5.4. Limitations and Future Research

While this study provides valuable insights, several limitations must be acknowledged, each of which
opens avenues for future investigation.

First, the cross-sectional design prevents causal inferences. Although the structural model explains a
substantial portion of variance in behavioral intention, the temporal sequence of effects cannot be firmly
established. Future research should adopt longitudinal designs to track changes in merchant percep-
tions and actual adoption behavior over time, particularly as familiarity with QRIS grows and regulatory
frameworks evolve. Such designs would also permit examination of reciprocal relationships—for in-
stance, whether reduced technological anxiety following initial adoption further strengthens performance
expectancy.

Second, the sample, while spanning three major Indonesian cities, underrepresents rural and re-
mote merchants. Traditional markets in peri-urban and rural areas face even more acute infrastructural
deficits (e.g., unreliable electricity, limited mobile network coverage) and may exhibit distinct cultural at-
titudes toward digital payments. Future studies should purposefully sample rural merchant populations to
enhance the generalizability of findings and to identify context-specific barriers that may not emerge in
urban settings [13]. Comparative urban-rural analyses would be especially valuable for tailoring policy
interventions.

Third, the study focused exclusively on behavioral intention as the dependent variable. Although
intention is a robust proximal predictor of behavior, a well-documented intention—-behavior gap exists
in technology adoption [14]. Future work should measure actual adoption and sustained usage of
QRIS, ideally through objective transaction logs or follow-up surveys conducted several months after
initial exposure. Investigating the factors that moderate the translation of intention into action—such as
perceived risk, social support, or unexpected technical hurdles—would deepen our understanding of the
adoption process.

Fourth, the present research did not examine moderating variables that could amplify or attenuate
the observed relationships. Promising moderators include digital literacy training [9], age, prior expe-
rience with mobile banking, and trust in financial institutions. Additionally, the role of community
leaders and local influencers in shaping social norms around QRIS adoption warrants dedicated inves-
tigation, as informal social networks may be more influential than mass media campaigns in traditional
merchant communities.

Fifth, the study is situated within a single national context (Indonesia). While this provides depth,
it limits the cross-national portability of conclusions. Comparative studies across different emerging
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economies—especially those with varying regulatory stances toward informal sectors and different levels
of digital infrastructure—would help disentangle universal drivers of QRIS adoption from country-specific
institutional factors [5, 15].

Finally, the qualitative component, though rich, relied on a relatively small number of interviewees.
Future qualitative inquiries could employ ethnographic methods (e.g., participant observation in mar-
kets) to capture the lived experience of technology adoption in situ, or use focus groups to stimulate
discussion among merchants with differing adoption statuses.

6. Conclusions

This study provides a comprehensive analysis of the barriers to QRIS adoption among Indonesia’s tradi-
tional merchants. By extending the UTAUT2 model with technological anxiety and perceived regulatory
burden, we developed a more contextually relevant framework that explains 68.7% of the variance in
adoption intention. The findings reveal that while perceived usefulness and ease of use are key drivers,
emotional apprehension and institutional complexity are significant inhibitors that must be addressed
through targeted interventions.

Accelerating financial inclusion through QRIS requires a multifaceted strategy that addresses not
only the technological design but also the financial, educational, emotional, and regulatory concerns of
merchants. Success hinges on collaborative efforts between central and local governments, financial
regulators, fintech providers, and merchant communities to build an ecosystem that is not only digitally
advanced but also genuinely inclusive and supportive of the smallest economic actors.
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A. Survey Instrument — Scale Items

All items were measured on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). Sources of adapted scales are indicated in parentheses.
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Table 6. Measurement Items by Construct

Construct Item Source

PE1: Using QRIS improves my transaction efficiency.
PE PE2: QRIS helps me complete payments more quickly. [17]
PE3: QRIS increases my sales opportunities.

PE4: 1 find QRIS useful in my daily business.

EE1: Learning to operate QRIS is easy for me.
EE EE2: My interaction with QRIS is clear and understandable. [17]
EE3: I find QRIS easy to use.

EE4: Becoming skillful at using QRIS is easy.

SI1: People who influence my behavior think I should use QRIS.
SI SI2: People who are important to me think I should use QRIS. [17]
SI3: Fellow merchants support the use of QRIS.

SI4: Customers expect me to provide QRIS payment.

FC1: I have the necessary resources to use QRIS.
FC FC2: I have the necessary knowledge to use QRIS. [17]
FC3: QRIS is compatible with other technologies I use.

FC4: T can get help if I have difficulties with QRIS.

HM1: Using QRIS is fun.
HM2: Using QRIS is enjoyable.

HM sing QRIS 1s enjoyabl [17]
HM3: Using QRIS is entertaining.

HM4: 1 enjoy the process of making digital payments.

PV1: QRIS is reasonably priced (transaction fees).
PV PV2: QRIS provides good value for the money. [17]
PV3: At the current fee, QRIS is worth using.

PV4: The benefits of QRIS outweigh its costs.

HT1: The use of QRIS has become a habit for me.
HT HT?2: T am accustomed to receiving QRIS payments. [17]
HT3: I'must use QRIS as a payment option.

HT4: Using QRIS has become natural to me.

TA1: I feel apprehensive about using QRIS.
TA TA2: T am afraid I will make mistakes that cannot be corrected. 7
TA3: I feel anxious when I have to use new technology.

TA4: T hesitate to use QRIS for fear of losing money.

RB1: I am concerned about the tax reporting requirements associated with QRIS.
RB2: The administrative procedures for QRIS are burdensome.
RB RB3: I worry that QRIS transactions will be scrutinized by tax authorities. [2]
RB4: The registration process for QRIS is too complicated.
RBS5: I feel that QRIS adds extra bureaucratic work.

BI1: I intend to use QRIS in the near future.
BI BI2: I plan to use QRIS for my daily transactions. [17]
BI3: I will try to use QRIS whenever possible.

BI4: I am likely to recommend QRIS to other merchants.
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Note: PE = Performance Expectancy; EE = Effort Expectancy; SI = Social Influence; FC = Facilitating
Conditions; HM = Hedonic Motivation; PV = Price Value; HT = Habit; TA = Technological Anxiety; RB
= Perceived Regulatory Burden; BI = Behavioral Intention.
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B. Qualitative Interview — Participant Profiles

Fifteen traditional merchants participated in the in-depth semi-structured interviews. Table 7 summarizes
their key characteristics.

Table 7. Profiles of Qualitative Interview Participants

ID Gender Age Business Type Location QRIS User? Business Experience

PO1 Male 45 Stall (Warung) Jakarta No 8 years
P02 Female 38  Traditional Market Bandung No 5 years
P03 Male 52 Stall (Warung) Surabaya No 15 years
P04 Female 41  Traditional Market  Jakarta No 6 years
P05 Male 35 Stall (Warung) Bandung Yes 3 years
P06 Male 48  Traditional Market Surabaya No 12 years
P07 Female 55  Traditional Market  Jakarta No 20 years
P08 Male 29 Stall (Warung) Bandung Yes 2 years
P09 Female 44  Traditional Market Surabaya No 10 years
P10 Male 60 Stall (Warung) Jakarta No 25 years
P11 Male 33  Traditional Market Bandung Yes 4 years
P12 Female 47 Stall (Warung) Surabaya No 9 years
P13 Male 39  Traditional Market  Jakarta Yes 7 years
P14 Female 51 Stall (Warung) Bandung No 14 years
P15 Male 42  Traditional Market = Surabaya No 11 years

Note: All participants were recruited from the same markets and commercial areas as the survey sample,
ensuring contextual continuity. The average age was 43.9 years; 9 participants (60%) were male; 4
participants (26.7%) were active QRIS users at the time of interview.
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