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ABSTRACT

The growing adoption of digital financial technologies has provided Micro,
Small, and Medium Enterprises (MSMEs) with opportunities to improve finan-
cial management and resilience within emerging blockchain-enabled financial
ecosystems. However, digital banking adoption does not necessarily ensure that
technological access will result in stronger financial resilience. Previous studies
have commonly examined digital banking adoption, financial literacy, and finan-
cial resilience independently, leaving limited understanding of how these factors
interact through financial management practices and financial capabilities. This
study investigates the influence of Digital Banking Adoption on MSMEs’ Fi-
nancial Resilience, with Financial Planning serving as a mediating mechanism
and Financial Literacy as a moderating factor. The novelty of this study lies
in developing an integrated behavioral and financial capability framework that
connects digital banking adoption with MSMEs’ financial resilience while con-
sidering blockchain-enabled financial ecosystems as the broader technological
context. A quantitative cross-sectional design was employed using data from
300 MSMEs owners or managers in Indonesia who actively use digital bank-
ing services. The data were analyzed using PLS-SEM. The results show that
Digital Banking Adoption significantly affects Financial Planning (β = 0.72,
p < 0.001) and Financial Resilience (β = 0.24, p = 0.003). Financial Planning
significantly affects Financial Resilience (β = 0.48, p < 0.001) and mediates
the relationship (β = 0.35, p < 0.001). Financial Literacy negatively moder-
ates the relationship (β = −0.18, p = 0.015), suggesting that higher financial
literacy may reduce digital banking’s marginal contribution to resilience.
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1. INTRODUCTION

The rapid advancement of digital technologies has transformed the financial sector by expanding ac-
cess to digital banking services and reshaping how businesses conduct, monitor, and manage financial activities.
Beyond conventional digital banking, the evolution of blockchain and DLT has introduced new possibilities
for financial ecosystems by strengthening transaction transparency, data integrity, traceability, trust, and se-
cure information exchange [1, 2, 3]. Blockchain-enabled financial systems therefore represent an emerging
frontier in digital finance, particularly as financial institutions and businesses increasingly explore technology
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infrastructures that can support more secure, transparent, and resilient financial services [4, 5]. Within this
transformation, digital banking adoption remains an important entry point through which enterprises interact
with increasingly technology-driven financial ecosystems [6, 7, 8].

MSMEs are particularly relevant to this transformation because of their important contribution to eco-
nomic activity and employment, while their limited financial resources and restricted access to formal financial
services can increase their vulnerability to economic disruptions [9, 10, 11]. In emerging economies such as
Indonesia, strengthening MSMEs financial resilience is therefore essential for maintaining business continu-
ity and supporting sustainable economic development. The expansion of digital financial services provides
MSMEs with greater access to financial information, transaction facilities, and financial management tools.
At the same time, emerging blockchain-enabled financial infrastructures may further support trustworthy and
transparent digital financial ecosystems by improving the integrity and traceability of financial information
[12, 13, 14]. However, technological availability alone does not necessarily ensure that MSMEs can translate
digital financial access into stronger financial resilience [15, 16].

The effectiveness of digital financial technologies depends on how businesses adopt and utilize the
available services [17, 18, 19]. Digital banking can provide real-time transaction information, facilitate fi-
nancial transactions, and support financial monitoring, while blockchain-enabled financial ecosystems can
potentially strengthen trust, transparency, and data integrity within digital transactions. These technological
capabilities may help MSMEs improve their financial management. However, the benefits of digital financial
technologies ultimately depend on users’ ability to incorporate them into appropriate financial practices. Finan-
cial planning is particularly important because it enables MSMEs to translate financial information and digital
transaction capabilities into budgeting, cash-flow management, resource allocation, and risk-management de-
cisions. Financial literacy may also determine the extent to which MSMEs understand and effectively utilize
increasingly complex digital financial services [20].

Previous studies have extensively examined digital banking adoption in relation to technology ac-
ceptance, financial behavior, and financial performance, while research on financial resilience has frequently
focused on households and individual consumers. Comparatively less attention has been given to MSMEs and
to the mechanisms through which digital banking adoption can contribute to business-level financial resilience.
In particular, the interaction between technology adoption, financial planning, and financial literacy remains
insufficiently integrated into a single empirical framework. Furthermore, although blockchain and DLT are
increasingly recognized as important components of emerging financial ecosystems, limited empirical atten-
tion has been given to how the broader transition toward blockchain-enabled and digitally integrated financial
environments can be connected with MSMEs’ financial management and resilience. This creates an opportu-
nity to examine digital banking adoption within the wider technological transformation of blockchain-enabled
financial ecosystems rather than treating digital banking solely as a conventional financial service.

The present study addresses this gap by examining the relationship between digital banking adoption
and MSMEs’ financial resilience, with financial planning positioned as a mediating mechanism and financial
literacy as a moderating condition. The study extends the TAM and financial capability perspective by propos-
ing that the value of digital financial technology is not determined only by adoption, but also by the financial
practices and capabilities through which technological access is converted into resilience [21, 22, 23]. This
perspective is relevant to the Blockchain Frontier Technology domain because blockchain-enabled financial
ecosystems require not only technological infrastructures that provide transparency, trust, and data integrity but
also effective organizational and financial utilization of these technologies. Accordingly, the study contributes
to the blockchain applications and sectoral innovation perspective by examining how technology-enabled fi-
nancial transformation can support MSMEs sustainability and resilience. The study addresses three research
questions.

• (RQ1) How does digital banking adoption influence financial planning and financial resilience among
MSMEs?

• (RQ2) What role does financial planning mediate the relationship between digital banking adoption and
MSMEs financial resilience?

• (RQ3) Does financial literacy enhance the relationship between digital banking adoption and financial
resilience?
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By addressing these research questions, this study aims to develop a comprehensive perspective on
the behavioral factors and user capabilities that shape financial resilience within technology-driven finan-
cial ecosystems. The results are expected to offer practical insights for financial institutions and technology
providers by emphasizing that technological advancement should be accompanied by the development of users’
financial capabilities. In addition, the findings can inform policymakers in designing policies and initiatives
that promote more inclusive, adaptive, and resilient digital financial ecosystems. More broadly, this research
contributes to the Sustainable Development Goals (SDGs), particularly SDGs 8, which promotes decent work
and economic growth, and SDGs 9, which focuses on industry, innovation, and infrastructure, by demonstrat-
ing the potential role of digital financial technologies in supporting sustainable and resilient activities among
Micro, Small, and Medium-Sized Enterprises (MSMEs).

2. LITERATURE REVIEW

2.1. Digital Banking Adoption
Digital banking adoption represents the degree to which individuals or businesses integrate digital

banking services into their financial activities, including conducting transactions, retrieving financial informa-
tion, and managing banking-related operations [9, 24, 25]. According to the Technology Acceptance Model
(TAM), users’ willingness to adopt a technology is largely determined by their perceptions of its usefulness
and ease of use. For MSMEs, the implementation of digital banking services can expand access to financial
facilities, simplify the tracking of business transactions, and enable more timely access to financial information
[12, 26]. These capabilities can support MSMEs owners in monitoring their financial conditions and making
more informed business decisions. Recent studies indicate that digital transformation has increasingly influ-
enced MSMEs’ financial activities by improving access to digital financial services and supporting more effi-
cient financial management [27, 28, 29]. Thus, digital banking adoption provides MSMEs with technological
resources that can support more systematic management of financial resources.

The technological environment surrounding digital banking is also evolving through blockchain and
Distributed Ledger Technology (DLT). Blockchain provides distributed and tamper-resistant transaction records,
while transparency, immutability, and decentralized verification can support new models of financial transac-
tions and data management [30, 31, 32]. Recent research has identified blockchain applications in banking and
financial services, including transaction processing, payment systems, financial inclusion, and digital financial
activities [33, 34, 35]. Blockchain-enabled financial ecosystems can also incorporate smart contracts to auto-
mate predefined financial processes and transactions, potentially improving efficiency, transparency, and trust
among participating entities [?, 4, 36]. However, challenges related to scalability, interoperability, security, pri-
vacy, and regulatory uncertainty remain important considerations [37]. In this study, blockchain is positioned
as an emerging technological context rather than an additional empirical construct. The availability of digi-
tal financial information and transaction records is expected to facilitate budgeting, monitoring, and resource
allocation, leading to the following hypothesis:

• H1: Digital banking adoption contributes positively to individuals’ financial planning.

2.2. Financial Planning
Financial planning refers to the systematic process of managing financial resources through budgeting,

cash-flow management, saving, investment decisions, and risk management to achieve financial objectives [38].
For MSMEs, effective financial planning is particularly important because limited financial resources and ex-
posure to economic uncertainty require businesses to anticipate financial needs, allocate resources efficiently,
and maintain adequate liquidity [39, 40]. Digital banking can support this process by providing transaction
histories, account information, payment records, and timely financial information [41]. However, digital ac-
cess alone does not guarantee effective financial planning because MSMEs must be able to interpret financial
information and transform it into appropriate managerial decisions [42].

Financial planning can also strengthen financial resilience by enabling MSMEs to anticipate finan-
cial risks, manage cash flows, maintain liquidity, and prepare for unexpected expenditures. Previous research
has identified financial planning as an important factor associated with MSMEs performance and financial re-
silience [43]. This suggests that financial planning represents an important financial capability through which
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digital financial information can be converted into structured financial management practices and adaptive re-
sponses to financial shocks. Therefore, MSMEs with more effective financial planning are expected to demon-
strate stronger financial resilience.

• H2: Financial planning is positively associated with financial resilience.

2.3. Financial Literacy
Financial literacy refers to the knowledge and understanding of financial concepts and the ability to

apply such knowledge in making appropriate financial decisions. Financial literacy is particularly important
for MSMEs because business owners and managers must evaluate financial products, understand financial
risks, manage cash flows, and make informed decisions regarding financial resources [44]. In an increasingly
digital financial environment, financial literacy also influences the ability of MSMEs to understand and utilize
digital financial services effectively. Recent research indicates that financial literacy and digital capabilities are
important factors in supporting financial management and financial resilience among MSMEs [45].

In this study, financial literacy is conceptualized as a moderating variable because the benefits of digi-
tal banking may differ according to the financial capabilities of MSMEs. MSMEs with higher financial literacy
are expected to better interpret digital transaction information, evaluate financial alternatives, manage risks,
and use digital banking services for strategic financial decisions. Conversely, MSMEs with lower financial lit-
eracy may have access to similar digital banking services but may be less capable of converting digital financial
access into improved financial outcomes [46]. Financial literacy therefore represents a boundary condition that
may influence the strength of the relationship between digital banking adoption and financial resilience.

2.4. Financial Resilience
Financial resilience refers to the ability of businesses to withstand, adapt to, and recover from fi-

nancial shocks while maintaining essential business operations [47, 48]. For MSMEs, financial resilience is
particularly important because smaller businesses commonly have limited financial buffers, restricted access to
external financing, and greater sensitivity to economic disruptions. Financial resilience therefore extends be-
yond financial performance because it reflects the capacity of MSMEs to maintain financial stability and adapt
when confronted with unexpected financial challenges. Recent research has increasingly linked MSMEs finan-
cial resilience with financial literacy, financial decisions, financial inclusion, and digital financial capabilities
[49, 50].

Digital banking can contribute to financial resilience by improving access to financial services, fa-
cilitating transactions, providing timely financial information, and supporting more efficient financial man-
agement. Digital financial information can improve financial visibility and allow MSMEs to respond more
quickly to changes in their financial conditions [51]. Furthermore, blockchain-enabled financial infrastruc-
ture may strengthen the broader financial ecosystem through transparent and verifiable transaction records,
data integrity, and automated financial processes. Nevertheless, technological access alone may not guaran-
tee financial resilience because its effectiveness depends on how MSMEs utilize available financial resources
and information. Accordingly, digital banking adoption is expected to have a direct positive relationship with
financial resilience.

• H3: Digital banking adoption contributes to the improvement of financial resilience.

2.4.1. Mediating Role of Financial Planning
The mediating role of financial planning is based on the argument that digital banking provides techno-

logical resources, while financial planning represents the managerial mechanism through which these resources
are transformed into financial actions. Digital banking increases the accessibility and timeliness of financial
information, enabling MSMEs to monitor transactions, assess financial conditions, and identify financial re-
quirements. However, financial information alone does not create financial resilience unless it is incorporated
into systematic planning and decision-making. Financial planning therefore enables MSMEs to convert digital
financial information into budgeting, cash-flow management, resource allocation, and risk-preparation activi-
ties.

This mechanism suggests that digital banking adoption can first improve the information resources
available to MSMEs, which subsequently facilitates financial planning and ultimately strengthens financial re-
silience. Previous research has identified financial planning as an important capability associated with MSMEs
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financial outcomes. Thus, financial planning provides a theoretical explanation of how digital banking adoption
may contribute to financial resilience rather than assuming that technological adoption automatically produces
resilience. Based on this mechanism, the following hypothesis is proposed:

• H4: Financial planning acts as an intermediary between digital banking adoption and financial resilience.

2.4.2. Moderating Role of Financial Literacy
The moderating relationship is based on the premise that the effect of digital banking adoption on

financial resilience may vary according to the financial literacy of MSMEs. Digital banking provides access to
financial information and digital financial tools, but MSMEs require sufficient financial knowledge to interpret
such information and make appropriate decisions. MSMEs with higher financial literacy are expected to un-
derstand digital financial information more effectively, evaluate financial risks, and use digital banking features
for financial management. Consequently, financial literacy may strengthen the ability of MSMEs to translate
digital banking adoption into improved financial resilience.

Conversely, MSMEs with lower financial literacy may have access to the same digital banking services
but may experience greater difficulty interpreting financial information, evaluating financial alternatives, or
managing digital financial products. Previous studies have demonstrated the relevance of financial literacy to
financial resilience and financial decision-making among MSMEs. Therefore, financial literacy is expected to
function as a boundary condition of the relationship between digital banking adoption and financial resilience,
with the relationship expected to be stronger among MSMEs with higher financial literacy.

• H5: Financial literacy positively moderates the relationship between digital banking adoption and finan-
cial resilience.

2.5. Comparative Analysis of Previous Studies and Research Gap
To clarify the theoretical foundation and identify the research gap, previous studies are compared

based on their research context, main focus, findings, and limitations. Existing blockchain studies generally ex-
amine technological applications in financial services, including transaction efficiency, transparency, security,
automation, and financial inclusion. Meanwhile, studies focusing on SMEs and MSMEs have primarily exam-
ined financial planning, financial literacy, digital capabilities, and financial resilience. These research streams
have generally developed separately, resulting in limited understanding of how digital banking adoption can
be connected with financial management capabilities and business resilience within an emerging blockchain-
enabled financial ecosystem.

Table 1. Comparison of Previous Studies and Research Position
References Context Main Focus Main Finding Research Limitation

[27] Financial services Blockchain and finance Blockchain supports distributed fi-
nancial transactions

Does not examine MSMEs fi-
nancial resilience

[5] Financial sector Blockchain applications Blockchain supports transparency
and financial efficiency

Focuses on technological as-
pects rather than financial capa-
bility

[52] Banking Blockchain-enabled banking Blockchain supports digital bank-
ing processes

Does not examine financial plan-
ning or financial resilience

[14] Digital finance Blockchain and financial in-
clusion

Blockchain can support financial
inclusion

Does not specifically examine
MSMEs financial resilience

[53] Financial ecosystem Smart contracts Smart contracts support automated
financial transactions

Focuses primarily on technolog-
ical mechanisms

[36] SMEs Financial planning and finan-
cial outcomes

Financial planning supports SMEs
financial management and out-
comes

Does not integrate digital bank-
ing adoption

[54] MSMEs Financial literacy, digital ca-
pabilities, and financial re-
silience

Financial capabilities contribute to
MSMEs’ financial resilience

Does not integrate digital bank-
ing adoption, financial planning
as a mediator, and financial liter-
acy as a moderator

Table 1 summarizes prior studies and highlights a research gap in integrating digital banking adoption,
financial planning, and financial literacy to explain MSMEs financial resilience, providing the basis for the
integrated model.
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3. RESEARCH METHODOLOGY

3.1. Research Design
This study employs a quantitative cross-sectional design to examine the relationships among digital

banking adoption, financial planning, financial literacy, and financial resilience among MSMEs in Indonesia.
Financial planning is positioned as a mediator, while financial literacy serves as a moderator. PLS-SEM using
SmartPLS is applied because the model includes multiple latent constructs and direct, mediation, and modera-
tion relationships.

3.2. Population, Sampling, and Sample Size
Purposive sampling is applied based on specific eligibility criteria, including respondents who own

or manage an MSMEs, businesses that have been operating for a minimum period, and businesses that utilize
digital banking for business-related activities. The study involves a sample of MSMEs owners or managers
who meet these criteria.

3.3. Data Collection and Ethical Considerations
The study employed structured questionnaires administered through online and offline channels to

obtain the required data. The instrument comprised two main components: questions concerning respondent
and business characteristics and measurement items for digital banking adoption, financial planning, financial
literacy, and financial resilience. Each item was evaluated using a five-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). Respondents participated voluntarily and were informed about the
confidentiality of the information provided and the academic objectives of the study. Where applicable, ethical
approval was obtained and informed consent was provided by the participants.

3.4. Measurement of Variables
The study measures four constructs: digital banking adoption as the independent variable, financial

planning as the mediator, financial literacy as the moderator, and financial resilience as the dependent variable.
Measurement items are adapted from previous studies and aligned with the conceptual definitions of each
construct.

Table 2. Measurement of Variables
Variable Code Indicator Description
Digital Banking Adoption DBA1 Ease of Use Digital banking is easy to use

DBA2 Usefulness Digital banking improves business
transactions

DBA3 Frequency Digital banking is frequently used
for financial activities

Financial Planning FP1 Budgeting Regular financial budgeting
FP2 Cash Flow Monitoring financial inflows and

outflows
FP3 Financial Goals Setting financial targets

Financial Literacy FL1 Knowledge Understanding financial concepts
FL2 Risk Ability to manage financial risks
FL3 Decision Ability to make financial decisions

Financial Resilience FR1 Stability Ability to maintain financial stabil-
ity

FR2 Shock Resistance Ability to withstand financial
shocks

FR3 Recovery Ability to recover after financial
losses

Table 2 presents the measurement of the four constructs used in this study: Digital Banking Adoption,
Financial Planning, Financial Literacy, and Financial Resilience. Each construct is operationalized through
three indicators that capture key dimensions of the respective variables. Digital Banking Adoption is measured
through ease of use, usefulness, and frequency of use, while Financial Planning covers budgeting, cash flow
monitoring, and financial goals. Financial Literacy is assessed through financial knowledge, risk management,
and decision-making ability, whereas Financial Resilience is measured through financial stability, shock resis-
tance, and recovery ability. These indicators provide the basis for assessing the proposed relationships among
the constructs using PLS-SEM.
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3.5. PLS-SEM Analysis
The collected data are analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM)

with SmartPLS. The analysis follows two consecutive stages, beginning with the evaluation of the measurement
model and proceeding to the assessment of the structural model. PLS-SEM is employed because the research
model involves several latent constructs and requires the simultaneous assessment of direct effects as well as
mediation and moderation relationships from a predictive.

The measurement model is examined by evaluating indicator reliability, internal consistency, conver-
gent validity, and discriminant validity. Indicator reliability is determined from the outer loading coefficients,
with values above 0.70 indicating satisfactory reliability. Internal consistency is subsequently assessed using
Cronbach’s Alpha and Composite Reliability (CR), for which coefficients exceeding 0.70 are considered to
demonstrate acceptable reliability.

Figure 1. PLS-SEM Analysis

Figure 1 illustrates the research workflow, from research problem identification and theoretical devel-
opment to data collection and analysis. The process includes measurement and structural model assessment
SMEs, followed by testing of direct, mediation, and moderation effects. The final stage focuses on interpreting
the findings and their implications.

3.6. Research Workflow
The research methodology followed a structured sequence consisting of problem identification, liter-

ature review, development of the theoretical framework and hypotheses, questionnaire preparation, data col-
lection and screening, assesSMEsnt of common method bias, evaluation of the measurement and structural
models, hypothesis testing, mediation and moderation analyses, and interpretation of the findings.

Figure 2. Research Workflow

The conceptual model illustrates Figure 2 proposed relationships among digital banking adoption,
financial planning, financial literacy, and financial resilience. Digital banking adoption is positioned as the
independent variable, while financial planning serves as the mediator and financial literacy serves as the mod-
erator. Financial resilience represents the dependent variable. The model also incorporates the broader context
of emerging blockchain-enabled financial ecosystems discussed in the Introduction and Literature Review.
Importantly, blockchain and DLT are not included as additional empirical constructs in the statistical model.
Instead, they are positioned as an emerging technological context surrounding the development of digital finan-
cial services.
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4. RESULTS AND DISCUSSION

4.1. Respondent Profile
A total of 300 respondents were included in the study. The respondents consisted of MSMEs owners or

managers who met the predetermined sampling criteria and had experience using digital banking services. The
respondent characteristics were examined based on demographic and business-related information to ensure
that the sample was relevant to the research context.

Table 3. Respondent Characteristics
Characteristics Category Frequency Percentage

Gender
Male 80 40%
Female 120 60%

Business Age
< 3 years 80 40%
≥ 3 years 120 60%

Digital Banking Usage Active users 200 100%

Table 3 indicates that the majority of respondents are female (60%), while 40% are male. In terms
of business age, 60% of the respondents have operated their businesses for three years or more, while 40%
have operated for less than three years. All respondents are active users of digital banking services, confirming
their relevance to the study examining the relationship between digital banking adoption and MSMEs financial
resilience.

4.2. Measurement Evaluation
The adequacy of the measurement model was evaluated through assessments of indicator reliability,

internal consistency reliability, and convergent validity.

Figure 3. Structural Model Results

Figure 3 indicates that the measurement indicators exhibit satisfactory loading values across all con-
structs. Digital Banking Adoption has loadings ranging from 0.75 to 0.86, followed by Financial Planning
with values between 0.80 and 0.85. The loading coefficients for Financial Literacy range from 0.78 to 0.84,
while Financial Resilience presents the highest range, from 0.82 to 0.88. As each value surpasses the 0.70
benchmark, the indicators can be considered sufficiently reliable for measuring their respective constructs.

Table 4. Measurement Model
Variable Loading Range AVE CR
Digital Banking Adoption 0.75–0.86 0.62 0.87
Financial Planning 0.80–0.85 0.65 0.89
Financial Literacy 0.78–0.84 0.60 0.86
Financial Resilience 0.82–0.88 0.68 0.90

The results in Table 4 demonstrate that the measurement model satisfies the required criteria for reli-
ability and convergent validity, providing a sound basis for subsequent structural model analysis.
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4.3. Hypothesis Testing
The mediation relationship proposed in H4 is also supported, indicating that Financial Planning pro-

vides an indirect mechanism linking Digital Banking Adoption to Financial Resilience. Finally, the interaction
between Digital Banking Adoption and Financial Literacy is significant and negative (β = −0.18, p = 0.015),
supporting H5. The negative coefficient indicates that Financial Literacy negatively moderates the relationship
between Digital Banking Adoption and Financial Resilience.

Table 5. Hypothesis Testing Results
Relationship β T-Statistic P-Value Decision
DBA → FP 0.72 6.12 < 0.001 Supported
FP → FR 0.48 5.45 < 0.001 Supported
DBA → FR 0.24 2.98 0.003 Supported
DBA → FP → FR 0.35 4.10 < 0.001 Supported
DBA × FL → FR −0.18 2.45 0.015 Supported

Table 5 presents the results of hypothesis testing. The findings show that Digital Banking Adoption
has a strong positive effect on Financial Planning (β = 0.72, p < 0.001), supporting H1. Financial Planning
also has a significant positive effect on Financial Resilience (β = 0.48, p < 0.001), supporting H2. In
addition, Digital Banking Adoption has a positive direct effect on Financial Resilience (β = 0.24, p = 0.003),
supporting H3. The findings show that Digital Banking Adoption positively affects Financial Planning (β =
0.72, p < 0.001) and Financial Resilience (β = 0.24, p = 0.003). Financial Planning also positively affects
Financial Resilience (β = 0.48, p < 0.001) and mediates the relationship between Digital Banking Adoption
and Financial Resilience. However, Financial Literacy negatively moderates this relationship (β = −0.18, p =
0.015), suggesting that financially literate MSMEs may rely less on digital banking as a resilience mechanism.
Overall, the findings indicate that digital banking, financial planning, and financial literacy jointly contribute
to MSME financial resilience and highlight the importance of integrating financial management features into
digital banking services.

5. MANAGERIAL IMPLICATIONS

The strong positive relationship between Digital Banking Adoption and Financial Planning (β = 0.72)
suggests that managers can maximize the value of digital banking by actively using transaction histories, ac-
count information, payment records, budgeting tools, and cash-flow monitoring features to support financial
decision-making. MSMEs managers should therefore integrate digital banking information into routine finan-
cial planning, including cash-flow forecasting, budgeting, liquidity management, and preparation for unex-
pected financial needs. Financial institutions can support this process by designing digital banking platforms
with integrated financial management features that are simple, accessible, and relevant to MSME operational
needs.

The findings also suggest that managerial strategies should consider differences in financial literacy
when implementing digital financial technologies. Although digital banking directly contributes to financial
resilience, the significant interaction between Digital Banking Adoption and Financial Literacy (β = −0.18,
p = 0.015) indicates that the marginal contribution of digital banking may differ across MSMEs with different
levels of financial capability. Managers should therefore strengthen financial knowledge and decision-making
capabilities alongside digital technology adoption rather than assuming that access to digital banking auto-
matically produces stronger resilience. For financial institutions, this implies that digital banking services for
MSMEs should be complemented by financial education, financial planning guidance, and tools that help users
interpret financial information.

6. CONCLUSION

This study investigates the contribution of Digital Banking Adoption to the financial resilience of
MSMEs by examining Financial Planning as a mediating mechanism and Financial Literacy as a moderating
factor. The findings demonstrate that Digital Banking Adoption has a significant positive effect on both Finan-
cial Planning and Financial Resilience. Financial Planning also shows a significant and positive association
with Financial Resilience. The mediation analysis indicates that Financial Planning serves as an important
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pathway through which the benefits of digital banking can be converted into stronger financial resilience. In
contrast, the interaction between Digital Banking Adoption and Financial Literacy produces a significant neg-
ative effect, indicating that the contribution of digital banking to financial resilience tends to diminish at higher
levels of financial literacy. This finding may be explained by the possibility that MSMEs with greater financial
literacy already possess more established financial management capabilities, thereby reducing their dependence
on digital banking as an additional mechanism for strengthening financial resilience.

From a theoretical perspective, the findings extend the Technology Acceptance Model and the fi-
nancial capability perspective by demonstrating that digital technology adoption alone cannot fully explain
differences in MSMEs’ financial resilience. The benefits obtained from digital banking appear to be shaped
by complementary financial practices, particularly Financial Planning, together with the financial capabilities
of MSME owners and managers. The study also contributes to the discussion of blockchain-enabled financial
ecosystems by placing digital banking within a broader technological environment characterized by secure,
transparent, and increasingly programmable financial infrastructures. Although blockchain technology is not
operationalized as an empirical construct in this research, its key characteristics provide an appropriate con-
textual foundation for understanding the ongoing transformation of digital financial services and their potential
contribution to more efficient and resilient financial ecosystems. From a practical perspective, financial in-
stitutions should consider embedding budgeting features, cash-flow monitoring, financial planning functions,
and other financial management tools into digital banking platforms. Policymakers should also complement
digital financial inclusion initiatives with targeted programs aimed at improving financial capabilities. At the
organizational level, MSMEs should strengthen their financial planning practices to ensure that digital financial
access can be effectively transformed into strategies that support financial resilience.

Several limitations need to be considered when interpreting the findings. The cross-sectional design
limits the extent to which the identified relationships can be interpreted as causal or observed over an extended
period. The study is also limited to Indonesian MSMEs, which may constrain the applicability of the findings
to businesses operating in other countries, industries, or institutional settings. In addition, the use of self-
reported questionnaire data may introduce response-related and self-reporting biases. Future research could
address these limitations by adopting longitudinal or experimental research designs to investigate changes in
MSMEs’ financial resilience over time. Subsequent studies could also incorporate additional technological,
organizational, and behavioral factors to develop a more comprehensive understanding of how digital financial
technologies influence MSME resilience. Furthermore, blockchain-related financial applications, including
smart contracts, decentralized financial services, and DLT, could be examined as empirical constructs in future
research. Such investigations would provide stronger empirical insights into how emerging blockchain-based
infrastructures can contribute to the development of sustainable, adaptive, and resilient financial ecosystems
for MSMEs.
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