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Abstract. This study examines the role of digital transformation (DT) in enhancing the development of small
medium enterprises (SMEs) within Indonesia’s local digital economy (LDE), emphasizing the mediating role of
business resilience (BR). Using a quantitative approach, data were collected from 370 SMEs owners across
Indonesia through structured questionnaires and analyzed using structural equation modeling (SEM). The results
reveal that DT significantly improves LDE performance both directly and indirectly through BR. Firms that
integrate digital technologies with adaptive capabilities demonstrate greater ability to manage uncertainty,
maintain operational continuity, and sustain long-term competitiveness. These findings extend the literature on
digital transformation by integrating dynamic capability and resource-based perspectives, highlighting resilience
as a key mechanism that converts digital potential into economic value. The study also offers practical implications
for policymakers and small business practitioners seeking to promote resilient digitalization strategies that foster
inclusive and sustainable local economic development.
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1. Introduction

Business enterprises continuously seek new strategies to generate reasonable profits by modifying their
products and capturing incremental gains. Such developments influence various domains, including
improvements in project management processes and the advancement of digitalization (Chirumalla, 2021).
These changes have substantial implications for the local digital economy by shaping regional economic
dynamics, the business environment, operational processes, and financial performance, among other
aspects. Beyond large-scale data initiatives, attention is increasingly directed toward information and
communication technology, which demands significant resources which illustrate how rapidly the landscape
has evolved (Gaglio et al., 2022). Previous studies indicate that digital transformation enables firms to
disseminate the advantages of digital technologies across local economic systems by strengthening
adaptability, connectivity, and value creation (Zhang et al., 2021). One approach for navigating these
complex and constantly evolving environments is through the adoption of business resilience (Chen et al.,
2021). Insufficient preparedness may lead to major disruptions, highlighting the necessity of developing
local digital response capabilities to support sustainable development by strengthening business resilience
(Adekola & Clelland, 2020). Earlier literature has emphasized the direct impact of digital transformation on
connectivity, governance, and production dimensions. This study investigates how digital transformation
directly influences the local digital economy and anticipates expanded technological adoption by both the
private and public sectors in the near future. Local governments, entrepreneurs, and academic institutions
have increasingly focused on the development of the local digital economy, with individual communities
expected to become key components within highly localized digital ecosystems (Sanchis et al., 2020).

Technological insights and innovations have expanded digital opportunities, including infrastructure
development, human resource capabilities, and government services that determine whether organizations
or societies adopt technology and strengthen their resilience capacities (Tim et al., 2021). These
developments involve inter-firm relationships, supply chain dynamics, strengthened regional I'T resources,
as well as digital capabilities and strategies (Sanchis et al., 2020). The advancement of the local digital
economy depends significantly on business resilience to maintain long-term stability and sustainable growth.
Collectively, these factors highlight the importance of business resilience as a central mechanism linking
digital transformation with sustainable local economic development (Kotsios, 2023). Digital transformation
(DT) is generally defined as the process through which organizations utilize digital technologies to
restructure operational processes, create new forms of value, and reinforce competitiveness within rapidly
evolving markets (Vial, 2021). In contrast, business resilience (BR) refers to an organization’s ability to
anticipate disruptions, absorb shocks, and recover while maintaining core functions and adapting to
changing conditions (Linnenluecke, 2017). Meanwhile, the local digital economy (LDE) represents a
network of digital interactions, transactions, and innovations that enhance productivity and promote
inclusive growth within local communities (OECD, 2018). Together, these three interconnected constructs
provide the conceptual foundation of this study and offer a framework for understanding how digital
transformation strengthens organizational resilience and subsequently supports sustainable local digital
economic development.

The COVID-19 pandemic has accelerated digitalization and triggered immediate responses across
multiple sectors. The significance of adopting digital technologies to reinforce resilience has become
increasingly evident, as businesses implementing electronic strategies were better positioned to connect with
customers and respond to changing market demands. As a result, firms are able to navigate complex and
dynamic environments through increased agility and resilience (Sulastri et al., 2021). Consequently,
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embracing digital transformation while simultaneously strengthening business resilience has become a
crucial strategy for addressing emerging challenges, both of which function as key drivers of sustained
economic development.

A resilient future is shaped by enterprises that invest strategically and build collaborative ecosystems
that encourage adaptation, innovation, and long-term survival amid uncertainty. Building upon these
insights, the present study examines the case of Indonesia’s SMEs to deepen understanding of how digital
transformation contributes to the development of the local digital economy. In Indonesia, SMEs defined as
businesses employing fewer than 15 workers represent the backbone of the national microenterprise
ecosystem. According to the Ministry of Cooperative of Indonesia (Kemenkop, 2023), SMEs account for
more than 80% of registered businesses and provide substantial employment opportunities within local and
rural communities. Their flexibility and close proximity to community markets allow them to adopt digital
tools rapidly, particularly in areas such as e-commerce, logistics, and service innovation. National
digitalization initiatives further emphasize the strategic role of SMEs in promoting inclusive and resilient
local economic development. Specifically, this study (1) analyzes the direct influence of DT on the LDE and
(2) investigates the mediating role of BR in this relationship. Together, these perspectives offer an integrated
understanding of how digitalization and organizational adaptability jointly strengthen the competitiveness
and sustainability of small enterprises within emerging economies. The findings demonstrate that digital
transformation significantly improves LDE performance, both directly and through the mediating role of
business resilience. From a theoretical perspective, this research extends dynamic capability and resource-
based perspectives by showing how business resilience acts as a mechanism that converts digital potential
into sustainable economic value among SMEs. From a practical standpoint, the results highlight that
strengthening both digital adoption and resilience-building initiatives can enhance the competitiveness and
adaptability of small firms, particularly within emerging economies such as Indonesia.

2. Materials and Methods

The global economy has entered the digital era, and this transformation has significantly reshaped business
operations and strategic practices. Southeast Asia illustrates this transformation clearly, particularly in
Indonesia where the digital economy has experienced rapid expansion (Ha & Chuah, 2023). Small medium
enterprises (SMEs) in Indonesia, defined as firms employing fewer than 15 workers, play a critical role in
supporting this development (Chernbumroong et al., 2021). The growth of the local digital economy in
Indonesia has been supported by several governmental initiatives, including the Indonesia Digital Economy
and Society Development Plan and the SME Go Online Program, both of which aim to strengthen digital
inclusion and improve the competitiveness of micro and small enterprises.

Despite this progress, many Indonesian SMEs remain reluctant to fully adopt digital transformation.
Approximately 70% of these enterprises utilize social media platforms for communication and marketing
purposes, while a smaller proportion engage in digital transactions (Kativhu et al., 2018). This limited
adoption is often associated with low levels of digital literacy, resource limitations, and the perception that
traditional face-to-face interaction with customers is still adequate for business growth (Yuen & Baskaran,
2023). Compared with SMEs in neighboring countries such as Malaysia and Vietnam, Indonesian SMEs
continue to encounter distinctive challenges, particularly in digital readiness, infrastructure accessibility,
and skills development (Chen et al., 2021; Ha & Chuah, 2023). These disparities highlight the importance
of better understanding the structural barriers that limit SME participation in the local digital economy.
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Existing studies have largely concentrated on SMEs, leaving limited insight into how small medium
enterprises engage with digital transformation within localized economic systems. In particular, only a small
number of studies have examined how digital transformation improves local digital economic outcomes
through the mechanism of business resilience among SMEs in emerging economies such as Indonesia. This
research gap indicates the lack of empirical evidence explaining the mechanisms through which digital
transformation contributes to sustainable local economic performance through resilience among small
medium enterprises. Therefore, this study seeks to address this gap by examining the mediating role of
business resilience in the relationship between digital transformation and local digital economy
performance.

Digital transformation has become an essential process for SMEs in Indonesia regardless of the scale
of the organization. The adoption of digital technologies not only provides opportunities to achieve
competitive advantages but also enables the development of new business models and market opportunities
(Do et al., 2022). Previous research has predominantly focused on digital transformation within large
organizations; therefore, this exploratory study attempts to narrow this gap by examining the digital
transformation journey of SMEs across different industries in Indonesia. Empirical evidence derived from
online surveys combined with in-depth interviews reveals a range of complexities influencing both the
adoption and implementation of digital transformation in small firms (Srisathan et al., 2020). In
contemporary business environments characterized by rapid technological advancements and increasing
competition, maintaining long-term organizational success has become more challenging for firms of all
sizes. Consequently, SMEs must adopt digital transformation as a strategic tool to enhance competitiveness
and adapt to evolving market conditions. Nevertheless, undertaking digital transformation remains difficult
for many Indonesian SMEs due to financial constraints, limited resources, and the challenges involved in
transitioning from traditional analogue practices to digital systems.

Within the context of the digital economy, several studies have explored how digitalization influences
local digital economies from various perspectives (Adeoye-Olatunde & Olenik, 2021). Researchers have also
examined the consequences of this transformation by investigating how firms are affected by digital change
and how local communities respond to these developments (EIMassah & Mohieldin, 2020). In addition,
scholars have analyzed how digitalization stimulates innovation and enhances competitiveness in local
markets. Other research has considered broader societal implications, including shifts in labor market
structures, income distribution, and social inclusion (Iryna et al., 2022). Collectively, these studies
demonstrate that digital transformation plays a critical role in shaping innovation capacity, competitiveness,
and socio-economic outcomes within local digital economies.

H1. Digital transformation influence local digital economy
H2. Digital transformation influence business resilience

Within the dynamic environment of modern business operations, particularly among Indonesia’s
SMEs, the concept of business resilience emerges as an essential element for sustainable growth and
adaptation. Business resilience refers to the organizational capability to respond effectively to change,
thereby reducing the negative consequences of global policy shifts or economic disruptions while
overcoming barriers that hinder participation in the regional digital economy (Saad et al., 2021). Through
resilience, businesses are able not only to withstand adverse conditions but also to adapt and grow in
challenging environments. Organizations increasingly emphasize knowledge sharing and collaboration
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within communities, supported by strategic investments in digital culture, technology adoption, marketing
innovation, and improvements in working environments (Sariwulan et al., 2020).

Resilience plays a crucial role in ensuring the survival and prosperity of SMEs during periods of
disruption. This requires firms to become more agile by proactively addressing operational challenges rather
than waiting for environmental changes to occur. Effective risk management practices are essential for
minimizing the impact of disruptions while strengthening organizational competitiveness. Strategies
designed to enhance resilience should consider the diverse risk profiles of firms, ensuring that resilience
initiatives are properly scaled and tailored to the specific context of each organization (Leurcharusmee et
al., 2022; Rittichainuwat et al., 2020). Consequently, new measurement approaches are needed to
accurately evaluate resilience within such contexts. In this regard, the underlying determinants that
strengthen resilience among Indonesian microenterprises should be further explored to support the
development of tailored strategies that empower these businesses (Puntub & Greiving, 2022).

H3. Business resilience influence local digital economy

The integration of digital technologies into business services and workflows is also essential for
improving organizational performance and strengthening competitive advantage. Digital transformation
has been widely recognized as a factor that reshapes both organizations and economic systems (Kraus et
al., 2021). At the firm level, digital transformation enhances organizational capabilities that contribute to
stronger business resilience, particularly among resource-constrained SMEs operating in dynamic local
digital environments. In conclusion, these findings highlight the importance of strengthening business
resilience in order to support sustainable economic development within local economies. This study
contributes to the existing literature by identifying the unique characteristics of Indonesian SMEs and
examining their interaction with digital technologies and the local economy. Further research is
recommended to support the development of effective growth and sustainability strategies as Indonesian
SMEs continue to operate within an increasingly digitalized environment.

H4. Business resilience play as mediating role in the relationship between digital transformation and business resilience

This study employed a quantitative cross-sectional survey design to investigate the relationships among
digital transformation, business resilience, and the local digital economy within Indonesia's SMEs. The
selection of this design allows the examination of mediation effects and the evaluation of structural
relationships using structural equation modeling (SEM). This methodological approach is consistent with
previous research that examined digital transformation in small and medium-sized enterprises (Eller et al.,
2020; Saad et al., 2021) and provides a rigorous framework for testing mediation relationships.

The sample consisted of 370 SMEs operating in Central Java and Yogyakarta provinces. These
enterprises were selected because they play a significant role in supporting Indonesia's local digital economy
and represent a business segment that is economically important yet relatively underexplored in academic
literature. The initial target sample size was calculated using Yamane's (1973) formula, which suggested
approximately 400 observations. However, due to practical constraints including accessibility, time
limitations, and language barriers, convenience sampling was applied. Despite these limitations, the final
dataset of 370 valid responses exceeded the minimum sample size recommended for SEM analysis (Hair et
al., 2021), ensuring sufficient statistical power and model stability. Although the sampling method was non-
probabilistic, proportional representation across major sectors including services, retail trade, and
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manufacturing was maintained, which helps enhance the external validity and generalizability of the
findings.

Data collection was conducted in two waves using a structured online questionnaire distributed
through chambers of commerce, business associations, and digital entrepreneur networks. The first wave,
conducted between March and April 2025, produced 234 valid responses, while the second wave,
conducted between May and June 2025, generated an additional 136 responses through digital business
forums and direct email invitations. Several quality control procedures were implemented, including
attention checks and the exclusion of incomplete or duplicate responses. Statistical comparisons between
the two waves using x? and t-tests showed no significant differences in firm characteristics or demographic
profiles (p > 0.05), supporting the integration of the datasets for final analysis. These procedures ensured
that the data collection process was transparent, ethically sound, and replicable, thereby strengthening the
reliability of the empirical results.

The main constructs examined in this study digital transformation, business resilience, and the local
digital economy were measured using established scales adapted from previous research and institutional
frameworks. The digital transformation (DT) scale was adapted from McKinsey & Company (2018) and
consisted of nine items reflecting the level of technological integration and digital capability within business
operations. Business resilience (BR) was measured using nine items derived from the Harvard Business
Review framework (2020), focusing on adaptability, recovery capacity, and proactive planning. Meanwhile,
the local digital economy (LDE) construct was developed based on the guidelines of the Organization for
Economic Co-operation and Development (OECD, 2018) and included nine items measuring digital
participation, connectivity, and contributions to the local economy. Example measurement items include:
“Our business integrates digital technologies across major operations” (DT), “Our business can adapt
quickly to unexpected changes” (BR), and “Digital tools have improved our connection to local customers
and suppliers” (LDE). All items were measured using a five-point Likert scale ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”).

To ensure content validity, the questionnaire was evaluated by a panel of five experts representing
disciplines such as management, industrial psychology, and human resource development. Their assessment
ensured conceptual clarity, item relevance, and linguistic appropriateness. The expert review produced
content validity ratios ranging between 0.80 and 1.00, indicating a strong level of agreement and confirming
that the items were suitable for inclusion in the study. Before the main data collection, a pilot study was
conducted with an independent sample of 30 SME owners to evaluate the clarity and reliability of the
measurement instrument. The results demonstrated strong internal consistency, with Cronbach’s alpha
values of 0.852 for digital transformation, 0.867 for business resilience, and 0.871 for the local digital
economy. The overall reliability coefficient of 0.943 exceeded the acceptable threshold of 0.70 (Hair et al.,
2010), confirming that the measurement instruments were stable and internally consistent.

Construct validity was further evaluated using confirmatory factor analysis (CFA). All standardized
factor loadings exceeded 0.50, supporting the presence of convergent validity. In addition, the composite
reliability (CR > 0.70) and average variance extracted (AVE > 0.50) met the criteria recommended by
Fornell and Larcker (1981). These findings, together with expert validation and pilot testing, demonstrate
that the measurement instruments are theoretically sound and empirically reliable. Consequently, the scales
used in this study provide a solid foundation for replication and comparison in future research related to
digital transformation and resilience in small enterprise contexts.

Further analysis of the measurement model was conducted using CFA following the guidelines of
Fornell and Larcker (1981) and Kline (2023). The results confirmed that all observed indicators significantly
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loaded on their respective latent constructs, supporting the adequacy of the measurement model.
Convergent validity was confirmed through factor loadings, composite reliability, and average variance
extracted, with all factor loadings exceeding 0.50, CR values above 0.70, and AVE values greater than 0.50.
Discriminant validity was assessed by comparing the square roots of AVE with inter-construct correlations,
and all values indicated that the constructs were statistically distinct. Variance inflation factor (VIF)
diagnostics were also conducted to assess multicollinearity, with all values remaining below 5 (Hair et al.,
2010). Model fit was evaluated using several indices, including x2/df (<3.0), GFI (>0.90), AGFI (>0.90),
TLI (>0.95), CFI (>0.95), and RMSEA (<0.06). All indicators met the recommended thresholds proposed
by Hu and Bentler (1999), indicating that the measurement model demonstrated satisfactory fit and strong
construct validity for subsequent structural analysis.

The data were analyzed using SPSS 24 and AMOS 24. Confirmatory factor analysis (CFA) was first
performed to verify construct validity, followed by structural equation modeling (SEM) to test the proposed
hypotheses. Mediation analysis was conducted using the bootstrap method with 5000 resamples through
the PROCESS Macro (Hayes, 2018). Prior to the analysis, the dataset was screened for missing values,
outliers, and distributional normality using skewness and kurtosis thresholds of 2. Multicollinearity was
assessed through variance inflation factor (VIF) and tolerance values. Mediation effects were evaluated using
bias-corrected bootstrap confidence intervals with a 95% confidence level. This comprehensive analytical
procedure ensures that the findings of the study are transparent, statistically reliable, and capable of being
replicated by future researchers.

3. Result

Table 1 summarizes the demographic and business characteristics of the 370 surveyed SMEs located in
Central Java and Yogyakarta. The sample represents a wide range of industries, with 41.6% of firms
operating in the service sector, 27.3% in retail trade, 19.5% in manufacturing, and 11.6% in other
industries. This distribution illustrates the diversity of Indonesia’s local digital economy and highlights the
active involvement of SMEs across multiple economic sectors. In terms of firm size (Is), most enterprises
employed fewer than ten workers (82.7%), which 1s consistent with Indonesia’s official classification of small
medium enterprises. Concerning business duration (Le), the majority of firms had been operating for
between 3 and 10 years (64.8%), suggesting moderate organizational maturity and a relatively stable market

presence.
Table 1. Respondent profile.
Variable Category Frequency Percentage (%)
Industry type Services 154 41.6
Retail trade 101 27.3
Manufacturing 72 19.5
Others 43 11.6
IFirm size 1-5 employees 216 5H8.4
6-10 employees 89 24.3
11-15 employees 65 17.3
Length of business <8 years 46 12.4
3-10 years 240 64.8
>10 years 84 22.7
Total annual revenue <100 million IDR 110 29.8
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Variable Category Frequency Percentage (%)

100 - 250 million IDR 103 27.8
250 - 500 million IDR 73 19.8
500 million - 1 billion IDR 50 13.5
> 1 billion IDR 34 9.2

Investment amount <500 million IDR 191 51.8
500 million - 1 billion IDR 127 34.3
>1billion IDR 52 14.0

Product origin Own production 166 44.8
Outsourced 70 19.0
Buy-and-sell (with stock) 100 27.0
Shared/partnership basis 34 9.2

From a financial perspective, 29.8% of firms reported annual revenue below IDR 100 million, while
27.8% generated between IDR 100 million and IDR 250 million. Additionally, 19.8% reported revenue
between IDR 250 million and IDR 500 million, 13.5% between IDR 500 million and IDR 1 billion, and
9.2% above IDR 1 billion. Regarding investment levels, 51.8% of the surveyed enterprises reported
investment amounts of up to IDR 500 million, 34.3% reported investments between IDR 500 million and
IDR 1 billion, and 14.0% reported investment amounts exceeding IDR 1 billion. These results indicate
notable variation in financial capacity among SMEs. In terms of production structure (Po), 44.8% of

businesses relied on internal production systems, 19.0% outsourced production activities, 27.0% conducted
buy-and-sell operations with inventory, and 9.2% operated through shared or partnership-based production
arrangements. Overall, these characteristics demonstrate that Indonesian SMEs in the sample exhibit
substantial diversity in industry sector, firm size, operational experience, and financial capability, thereby

supporting the representativeness and generalizability of the study’s findings.

Table 2. Validity and Reliability Test

Constructs Indicator SFL CR AVE o VIF
Digital transformation DT1 0.692 0.973 0.575 0.852 1.82
DT2 0.670
DT3 0.676
DT4 0.736
DTS 0.764
DT6 0.772
DT7 0.772
DT8 0.711
DT9 0.774
Business resilience BR1 0.805 0.983 0.901 0.867 2.12
BR2 0.591
BR3 0.553
BR4 0.818
BRS5 0.819
BR6 0.810
BR7 0.782
BR8 0.773
BR9 0.815

271



Constructs Indicator SFL CR AVE a VIF

Local digital economy LDEI1 0.765 0.978 0.821 0.871 2.46
LDE2 0.773
LDE3 0.722
LDE4 0.825
LDES 0.819
LDE6 0.803
LDE7 0.823
LDES 0.760
LDE9 0.783

Confirmatory factor analysis (CFA) was conducted to evaluate the reliability and validity of the
measurement model, with the detailed results presented in Table 2. The analysis indicated an excellent
model fit (x* = 301.101; df = 208; x2/df = 1.448; GIFI = 0.946; AGFI = 0.902; TLI = 0.986; CFI = 0.992;
RMSEA = 0.033). All standardized factor loadings were greater than 0.50, confirming adequate convergent
validity. The composite reliability (CR) values ranged from 0.973 to 0.983, while the average variance
extracted (AVE) ranged from 0.575 to 0.901, exceeding the commonly accepted threshold of 0.50 (Fornell
& Larcker, 1981). Furthermore, the square roots of the AVE values for each construct were higher than the
correlations between constructs, confirming discriminant validity according to the criteria proposed by
Fornell and Larcker (1981).

As reported in Table 2, all constructs demonstrated satisfactory levels of convergent and discriminant
validity. The results also indicate strong internal consistency, with factor loadings, composite reliability, and
average variance extracted meeting or exceeding the recommended thresholds. Multicollinearity
diagnostics further confirmed the robustness of the measurement model, as all VIF values remained below
the critical threshold. Overall, these findings demonstrate that the measurement model possesses strong
construct validity and reliability, thereby providing a solid foundation for subsequent structural analysis.

Table 3. Means, standard deviations, and correlation coeflicients of the variables.

Factors Mean SD 1 2 3
1. Digital transformation 4.12 0.73 1
2. Business resilience 4.02 0.80 0.830** 1
3. Local digital economy 4.21 0.73 0.802** 0.876* " 1

The structural model was examined to evaluate the hypothesized relationships among digital
transformation, business resilience, and the local digital economy. The results indicated that the structural
model achieved a satisfactory level of fit, consistent with the results obtained from the measurement model,
suggesting that the proposed structural paths were appropriate for further mediation analysis. Table 3
presents the descriptive statistics, including the means, standard deviations, and correlation coeflicients
among the study variables. The correlations ranged from 0.802 to 0.876 and were statistically significant at
the 0.01 level, indicating strong positive relationships among the constructs. As shown in Table 3, the
variables demonstrate strong and significant positive associations, supporting their conceptual linkage while
remaining empirically distinguishable.

The descriptive statistics also suggest relatively high levels of digital transformation, business resilience,
and local digital economy engagement among Indonesian SMEs. Additional diagnostic tests confirmed that
multicollinearity was not present and therefore did not compromise the stability of the structural model. To
examine the proposed mediation framework, a bootstrap procedure with 5000 resamples was implemented
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using PROCESS Macro Model 4. This analysis assessed both the overall relationship as well as the
decomposed effects, including the direct and indirect pathways. The results showed that digital
transformation exerts a strong overall influence on the local digital economy (f = 0.796, p < 0.001). The
direct relationship remained statistically significant ( = 0.238, p < 0.001), while the indirect effect operating
through business resilience was also significant and substantially larger (8 = 0.557, p < 0.001), indicating
the presence of a strong partial mediation effect.

These findings imply that digital transformation contributes to local economic development primarily
through strengthening business resilience rather than solely through the implementation of digital
technologies. In other words, the capability of SMEs to adapt, recover, and maintain operational stability
during disruptions represents the primary mechanism through which digital transformation influences local
economic outcomes. The structural model illustrating both the direct and indirect relationships is presented
in Fig. 1.

Business resilience

/ R = 0.694
e

S <
& P,

Local digital

£3
**

Digital ) 0.238%%* economy
transformation .
R*=0.786
'\m
SEE %,
S/ TANON
‘Tn ‘ln ‘Fs’Le’ltHPo

Note: ***p < 0.001.

Figure 1. Structural model illustrating the direct and indirect effects of digital transformation on the
local digital economy, with business resilience acting as a mediating variable.

The noticeable reduction in the magnitude of the direct effect, combined with the stronger indirect
effect, provides substantial evidence supporting the mediating role of business resilience. Furthermore, six
firm-level control variables industry type, firm size, business operation duration, total annual revenue,
investment level, and product origin were incorporated into the model to account for firm heterogeneity.
The results indicate that none of these control variables exerted a statistically significant influence on the
relationship between digital transformation and the local digital economy. This suggests that the mediation
effect remains robust across firms with different characteristics.

The bootstrap analysis reported in Table 4 further confirms that business resilience functions as a
critical mediator between digital transformation and the local digital economy. The indirect effect accounts
for approximately 70% of the total relationship, indicating that digital adoption contributes to
improvements in local digital economic outcomes primarily when enterprises possess strong adaptive
capabilities. These findings demonstrate that business resilience serves as a key transmission mechanism
through which digital transformation translates into local economic performance among Indonesian SMEs.
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For Indonesian SMEs, this result also reflects their relatively early stage of digital maturity. Although
digital technologies provide the foundation for organizational transformation, it is the firm's ability to adapt
and respond to environmental changes that enables digital potential to be translated into sustained
performance outcomes. Overall, the results confirm that business resilience represents an essential
mechanism through which digital transformation enhances local digital economy performance among
Indonesian SMEs. These findings provide empirical support for the proposed conceptual framework and
establish the basis for subsequent theoretical and practical discussions.

To address potential concerns regarding endogeneity or reverse causality, the proposed model was
examined using both theoretical reasoning and empirical testing. In this study, digital transformation and
business resilience were conceptualized as capability-based antecedents, while the local digital economy was
treated as the outcome variable. This temporal ordering and theoretical justification reduce the likelihood
of reverse causation. In addition, a reversed mediation model (LDE — BR — DT) was estimated using
PROCESS Macro. The bootstrapped confidence interval for the indirect effect included zero, indicating
that the reversed mediation pathway was not statistically supported.

Table 4.Direct and indirect effects of DT on the LDE via BR.

Path Analysis Effect p- t
value

Direct effect
Digital transformation — Local digital economy 0.238 0.041 5.753
Digital transformation — Business resilience 0.899 0.021  26.756
Business Resilience — Local digital economy 0.620 0.022  21.431
Indirect effect
Digital transformation — Business resilience — Local digital economy 0.557 0.064  8.703

(BootLLCI = 0.05, BootULCI = 0.08), and the direct effect was likewise non-significant (p > 0.10),
indicating that reverse causality was unlikely to occur. These findings provide further support for the
proposed causal direction (DT — BR — LDE). Overall, these robustness checks strengthen confidence that
the observed relationships reflect the theorized mechanism rather than reciprocal influences. Although the
data are cross-sectional in nature, these tests offer reasonable support for directional interpretation while
acknowledging that future longitudinal studies may provide stronger causal confirmation. Taken together,
the results provide strong empirical evidence for the proposed mediation model, demonstrating that
business resilience plays a crucial role in connecting digital transformation with local digital economic
performance among Indonesian SMEs.

4. Discussion

This study sought to examine how digital transformation (DT) influences the local digital economy (LDE)
of small medium enterprises (SMEs) in Indonesia, both directly and indirectly through business resilience
(BR). The findings indicate that D'T" has a significant positive effect on LDE, confirming that digitalization
functions as an important driver of innovation, competitiveness, and organizational agility among small
firms. This result is consistent with the argument of Bican and Brem (2020), who highlighted that digital
transformation reshapes conventional business models and accelerates the emergence of new value
propositions, particularly within localized markets. Likewise, EIMassah and Mohieldin (2020) demonstrated
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that digitalization expands inclusive opportunities for entrepreneurship and increases participation in
emerging digital ecosystems. In the Indonesian context, these results are also consistent with previous studies
indicating that national digital initiatives have supported technological diffusion among small enterprises
and strengthened their integration into the digital economy (Tongdaeng, 2021).

Although the positive association confirms that DT contributes to local economic development, the
findings also reveal ongoing disparities in digital readiness among SMEs. Many enterprises continue to
encounter obstacles in adopting digital technologies due to financial limitations, inadequate digital literacy,
and insufficient strategic planning capabilities. These challenges are particularly evident in service-based
businesses that depend heavily on personal interaction and low-cost operational models (Putri et al., 2023;
Swatdikun et al., 2024). Such findings indicate that building an inclusive digital economy requires more
than technological access alone. It also requires complementary investments in skill development,
managerial competencies, and institutional support. Therefore, digital transformation should be viewed as
a multidimensional process that integrates technological adoption with organizational, strategic, and human
resource development.

The second objective of this research was to examine the mediating role of business resilience in the
relationship between DT and LDE. The results demonstrate a substantial indirect effect, indicating that BR
functions as the primary mechanism through which digital transformation generates sustainable economic
outcomes. This finding supports the growing consensus that resilience represents a strategic capability
enabling firms to absorb disruptions, adapt to environmental changes, and maintain stable performance in
uncertain conditions (Dubey et al., 2023; Wilujeng et al., 2021). Similarly, Khurana et al. (2022) and Zhang
et al. (2022) showed that resilient organizations are more capable of converting technological investments
into operational continuity. Such transformation ultimately strengthens long-term competitiveness,
reinforcing the mediating mechanism identified in this study. For Indonesian SMEs, which often operate
under resource constraints, resilience provides the flexibility required to withstand economic shocks,
including disruptions caused by the COVID-19 pandemic or fluctuations in local market demand.

From a theoretical standpoint, these findings reinforce and extend the dynamic capability framework
(Teece et al., 1997), which argues that firms sustain competitiveness by continually integrating, developing,
and reconfiguring both internal and external competencies in response to changing environments. The
mediating role of BR suggests that digital transformation alone does not automatically enhance
organizational performance. Instead, firms must cultivate adaptive capabilities that enable them to
reorganize digital resources effectively when facing environmental volatility. In this context, BR operates as
a “conversion mechanism” that transforms digital potential into tangible economic value. The evidence
presented in this study extends the application of dynamic capability theory to smaller enterprises in
emerging economies, demonstrating that resilience amplifies the impact of digital transformation even
among firms with limited technological capacity.

Furthermore, these results contribute to the perspective of organizational ambidexterity (O'Reilly &
Tushman, 2013), which emphasizes the importance of balancing the exploitation of existing resources with
the exploration of new opportunities. Incorporating resilience into digital strategies allows SMEs to
efficiently utilize current assets while simultaneously exploring innovative opportunities through digital
transformation. This dual orientation enables firms to maintain operational stability while fostering
flexibility and experimentation two critical attributes for survival in dynamic market environments.
Consistent with the resource-based view (RBV) (Barney, 1991), BR can also be interpreted as an intangible
yet valuable organizational resource. Through resilience, firms utilize digital technologies not only as
operational tools but also as components of broader strategic capabilities that enhance adaptability and
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competitiveness. This insight is particularly relevant for Indonesian SMEs, which frequently operate under
conditions of high uncertainty, limited digital infrastructure, and restricted access to skilled human capital.

The findings also carry important contextual implications. The SME sector in Indonesia plays a crucial
role in supporting community-level employment, local production, and income generation. However, many
enterprises remain marginal participants in national digital initiatives. The results demonstrate that when
SMEs combine digital adoption with resilience-building practices such as diversifying suppliers, improving
employee digital literacy, and implementing flexible financial management they achieve stronger and more
sustainable local economic outcomes. This relationship suggests that resilience functions both as a protective
mechanism against risks and as a catalyst for effectively leveraging digital transformation. Consequently,
the findings contribute to broader policy discussions concerning inclusive digital development by
emphasizing that capacity-building initiatives, public—private partnerships, and localized innovation
ecosystems are essential for translating digital potential into sustainable economic value.

From a practical standpoint, the findings offer important insights for both practitioners and
policymakers. For business owners and managers, digital transformation initiatives should be accompanied
by strategies aimed at strengthening resilience, such as continuous learning, scenario planning, and
collaborative networks with other organizations. These practices enhance organizational agility and enable
firms to anticipate and respond to disruptions more effectively. For policymakers, the results highlight the
importance of digital inclusion policies that extend beyond technological access to incorporate training
programs, micro-financing opportunities, and digital mentoring initiatives specifically designed for micro
and small enterprises. Integrating resilience development into national digital strategies can help ensure that
technological progress contributes to equitable and sustainable economic growth.

Finally, from a broader perspective, these findings support global evidence indicating that small
enterprises can function as key catalysts within digital ecosystems when equipped with adaptive capabilities.
Research by Kraus et al. (2021) and Nafiez-Rios et al. (2022) demonstrated that resilient SMEs are better
positioned to innovate, maintain operational continuity, and contribute to socio-economic stability within
their communities. This study extends that body of research by demonstrating that even among small
medium enterprises, the synergy between digital transformation and business resilience generates
measurable economic benefits. It improves firm performance while simultaneously encouraging localized
innovation diffusion and employment stability. The implication is clear: strengthening resilience among
SMEs produces positive spillover effects that reinforce the broader digital economy from the grassroots

level.
In summary, the direct and indirect effects identified in this study demonstrate that digital

transformation and business resilience operate as mutually reinforcing drivers of sustainable development
in the local digital economy. Digitalization provides the necessary tools and opportunities, while resilience
ensures the adaptive capacity required to utilize these opportunities effectively. Together, they enable
Indonesian SMEs to navigate market uncertainty, reduce vulnerability, and achieve long-term
competitiveness. These findings contribute to theoretical advancement by integrating dynamic capability,
resource-based view, and organizational ambidexterity perspectives, while also offering practical insights
for policies aimed at promoting resilient and inclusive digital growth in emerging economies.

3. Conclusions and Implications

This study concludes that digital transformation (DT) and business resilience (BR) function together as
essential drivers of sustainable development within Indonesia's local digital economy (LDE). The empirical
findings indicate that DT improves local economic performance both directly and indirectly through the
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mediating role of BR. These results reinforce the idea that technological adoption alone is not sufficient to
ensure long-term success; instead, enterprises must also cultivate adaptive capabilities that allow them to
respond effectively to disruptions while taking advantage of emerging digital opportunities.

From both theoretical and practical viewpoints, these findings enhance the understanding of how small
medium enterprises (SMEs) in emerging economies can utilize digital technologies to strengthen
competitiveness and promote local economic growth. By conceptualizing resilience as both a dynamic
capability and a strategic organizational resource, this study presents a comprehensive framework that
connects digital transformation with sustainable development. Ultimately, strengthening both digital
transformation and organizational resilience will be crucial for ensuring that Indonesia's digital economy
evolves in an inclusive and equitable manner. The study therefore emphasizes the importance of continued
collaboration among policymakers, entrepreneurs, and supporting institutions to build a resilient and
digitally empowered small-business ecosystem.

This study contributes to theoretical and practical understanding of how digital transformation (DT
and business resilience (BR) jointly support the development of the local digital economy (LDE) among
Indonesian small medium enterprises (SMEs). From a theoretical perspective, the findings integrate the
resource-based view (RBV), dynamic capability theory, and organizational ambidexterity to explain how
resilience functions as a key mechanism that converts the potential of digital transformation into tangible
economic outcomes. By conceptualizing resilience as both a strategic capability and an intangible
organizational resource, the study extends RBV by demonstrating that resilience enhances the value of
digital assets while strengthening firms’ adaptability. The results also support the dynamic capability
perspective, indicating that SMEs maintain competitiveness by continuously reconfiguring resources and
responding to environmental changes. In addition, the findings contribute to organizational ambidexterity
theory by showing that resilient firms are able to simultaneously exploit existing capabilities while exploring
new digital opportunities. Within the context of Indonesian SMEs, resilience therefore emerges as a critical
enabler of inclusive and sustainable digital growth.

From a practical standpoint, the findings provide useful guidance for policymakers, practitioners, and
development agencies seeking to promote a resilient and inclusive digital economy. Policymakers are
encouraged to strengthen digital infrastructure, expand financial support mechanisms, and implement
training initiatives that improve digital literacy and resilience capabilities among SMEs, particularly in rural
or underdeveloped regions. Public—private partnerships and digital mentoring networks may also play an
important role in accelerating technology adoption and improving business adaptability. For business
owners and managers, digital transformation should be viewed not merely as technology adoption but as a
continuous strategic process that incorporates innovation, learning capability, and risk management.
Implementing resilience-oriented practices such as workforce skill development, scenario planning, and
flexible financial management can improve decision-making, ensure operational continuity, and expand
market opportunities, thereby enabling SMEs to strengthen their role in Indonesia’s evolving digital
economy and contribute to sustainable local economic growth.

Despite its contributions, several limitations should be acknowledged. The study used a cross-sectional
research design, which restricts the ability to draw definitive causal conclusions among the variables.
Although structural equation modeling and mediation analysis provide strong statistical evidence, future
research could employ longitudinal or experimental designs to capture dynamic changes in digital
transformation and resilience over time. In addition, the use of self-reported survey data may introduce
potential bias or perceptual inaccuracies. Future studies could incorporate objective indicators such as
financial reports, digital investment records, or platform analytics to enhance the robustness of the findings.
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The sample was also limited to SMEs located in Central Java and Yogyakarta, which may not fully represent
the broader diversity of enterprises across Indonesia. Expanding future research to include firms from rural
or less-developed regions could provide a more comprehensive understanding of how regional
infrastructure, policy support, and socio-economic conditions influence digital transformation and resilience
outcomes. Further research may also explore additional moderating or mediating variables such as
leadership style, organizational learning, digital capability maturity, or network collaboration. Comparative
studies across ASEAN or other emerging economies could also improve external validity and reveal how
cultural and institutional differences shape the interaction between digital transformation and resilience.
Despite these limitations, the study’s rigorous methodology, validated instruments, and robust sample size
strengthen the reliability of the findings and provide a solid foundation for future research on digital

transformation and resilience in small enterprises.
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