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 Background: This study examines the role of digital 
transformation in enhancing operational resilience among 
Indonesian SMEs. Amid rising uncertainty, technological 
disruption, and post-pandemic recovery, SMEs must sustain 
operations, protect resources, and respond rapidly to change. 
With limited buffers, SMEs require adaptive strategies, 
making digital transformation a key pathway to maintain 
performance and strengthen competitiveness. 
Objective: This study aims to determine the effect of digital 
transformation on operational resilience and to clarify the 
underlying mechanisms. It specifically evaluates the 
mediating roles of organizational agility and dynamic 
capabilities in strengthening resilience outcomes among 
Indonesian SMEs. 
Method: This research adopts a quantitative approach using 
Partial Least Squares Structural Equation Modeling (PLS-
SEM). Data were collected from 320 SME owners across 
Indonesia. The analysis examines the relationships between 
digital transformation, operational resilience, and related 
organizational constructs. 
Result: The findings indicate that digital transformation 
significantly influences operational resilience. This effect is 
mediated by organizational agility and dynamic capabilities. 
Digital adoption enhances responsiveness, flexibility, and 
recovery speed. SMEs leveraging digital platforms, data-
driven decision-making, and agile processes demonstrate 
stronger resilience performance. 
Conclusion: Digital transformation enables Indonesian 
SMEs to adapt and recover effectively under adverse 
conditions. The study proposes an integrated framework 
linking digital transformation, agility, dynamic capabilities, 
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and resilience, contributing to strategic management 
literature while offering practical insights for SMEs and 
policymakers. 

 

INTRODUCTION 
The rapid advancement of digital technology has significantly transformed the 

global business landscape, particularly in emerging economies such as Indonesia, 
where Small and Medium Enterprises (SMEs) contribute more than 60% to national 
GDP and absorb over 90% of the workforce. Despite their strategic role, SMEs 
remain highly vulnerable to external shocks due to limited resources, low 
technological readiness, and constrained adaptive capacity. In the current era 
characterized by market uncertainty, technological disruption, and post-pandemic 
recovery, SMEs face increasing pressure to maintain operational continuity and 
respond rapidly to environmental changes. These conditions emphasize the urgency 
of strengthening organizational capabilities, particularly through digital 
transformation strategies that enable firms to remain competitive and adaptive 
(Setiawan et al., 2025; Wijayanto et al., 2024). 

Operational resilience has emerged as a critical capability for organizations to 
sustain their performance in uncertain environments. It refers to the ability of firms 
to anticipate, adapt, and recover from disruptions while maintaining essential 
business functions. For SMEs, resilience is particularly important because they 
operate with limited buffers and are more susceptible to operational risks such as 
supply chain disruptions, fluctuating demand, and technological shifts. The literature 
indicates that resilience is closely associated with organizational flexibility and 
adaptability, which can be significantly enhanced through the adoption of digital 
technologies (Homayoun et al., 2024; Suryani et al., 2025). 

Digital transformation plays a central role in enhancing SME resilience by 
enabling firms to improve operational efficiency, decision-making processes, and 
responsiveness. It involves not only the adoption of digital tools but also a 
fundamental transformation of business processes and organizational structures. 
SMEs that integrate digital platforms such as e-commerce, data analytics, and cloud 
computing demonstrate higher adaptability and performance compared to those 
relying on traditional systems. This transformation allows firms to respond more 
effectively to disruptions and maintain business continuity (Fachrunnisa & A 
Adhiatma, 2020; Gani et al., 2025). 

However, despite the recognized importance of digital transformation, many 
Indonesian SMEs still face significant barriers in its implementation. These 
challenges include limited digital literacy, inadequate infrastructure, and a lack of 
strategic orientation toward digitalization. As a result, the adoption of digital 
technologies remains uneven across SMEs, leading to disparities in performance and 
resilience outcomes. Previous studies highlight that SMEs with higher levels of digital 
capability tend to achieve better competitive advantage and operational performance, 
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indicating the importance of strengthening digital readiness (Aditiawarman et al., 
2022; Purwanto & A Kusumaningtyas, 2025). 

One of the key mechanisms through which digital transformation influences 
organizational outcomes is organizational agility. Organizational agility refers to the 
ability of firms to rapidly sense environmental changes and respond through flexible 
and adaptive strategies. SMEs with higher agility are better equipped to adjust their 
operations, innovate products, and respond to market demands in a timely manner. 
Empirical evidence shows that digital transformation significantly enhances 
organizational agility, which in turn improves firm performance and competitiveness 
(Ilham et al., 2026; Y Syarkani, 2025). 

Furthermore, organizational agility has been identified as a mediating variable 
that strengthens the relationship between digital transformation and organizational 
performance. Agile organizations can leverage digital technologies more effectively, 
enabling them to respond quickly to disruptions and recover faster. This mediating 
role highlights the importance of agility as a strategic capability that translates digital 
investments into tangible performance outcomes. Studies confirm that agility plays a 
crucial role in linking digital transformation with improved organizational 
adaptability and resilience (Fitriani et al., 2026; Yusup et al., 2025). 

In addition to agility, dynamic capabilities also contribute to the effectiveness 
of digital transformation. Dynamic capabilities refer to the ability of organizations to 
integrate, build, and reconfigure resources to respond to environmental changes. 
SMEs with strong dynamic capabilities are better able to leverage digital technologies 
to enhance flexibility and resilience. These capabilities enable firms to identify 
opportunities, mobilize resources, and transform their operations to adapt to new 
conditions, thereby strengthening their long-term sustainability (Homayoun et al., 
2024; Satar et al., 2025). 

Despite the growing body of literature on digital transformation and SME 
performance, there is still limited research that integrates digital transformation with 
operational resilience in a comprehensive framework. Most existing studies focus on 
outcomes such as competitiveness, innovation, and financial performance, without 
explicitly examining resilience as a key organizational capability. Moreover, the 
mediating role of organizational agility in the relationship between digital 
transformation and operational resilience remains underexplored, particularly in the 
Indonesian SME context (Chaerunnisa et al., 2025; Putra et al., 2025). 

This study addresses this gap by proposing an integrated model linking Digital 
Transformation (DT), Organizational Agility (OA), and Operational Resilience 
(OR). The model posits that digital transformation influences operational resilience 
both directly and indirectly through the mediating role of organizational agility. 
Empirical validation was conducted using Partial Least Squares Structural Equation 
Modeling (PLS-SEM) on data from 320 Indonesian SMEs. The results confirm that 
digital transformation significantly affects both organizational agility and operational 
resilience, while organizational agility plays a significant mediating role in this 
relationship. These findings reinforce previous research highlighting the importance 
of agility in enhancing organizational performance and adaptability (Henryanto et 
al., 2025; Mart Sasongko et al., 2025). 
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The objective of this study is to analyze the effect of digital transformation on 
operational resilience in Indonesian SMEs and to examine the mediating role of 
organizational agility in this relationship. This research also aims to develop a 
comprehensive framework that integrates digital transformation, agility, and 
resilience to provide a deeper understanding of SME sustainability in the digital era.  
The findings of this study are expected to contribute both theoretically and 
practically. Theoretically, this study enriches the literature by integrating resilience 
theory and digital transformation within a single framework. Practically, the results 
provide insights for SME managers to enhance their digital strategies and 
organizational capabilities, as well as for policymakers to design policies that support 
digital adoption and resilience building among SMEs. 

Based digital transformation is a strategic imperative for SMEs to enhance 
operational resilience in an increasingly dynamic and uncertain business 
environment. The integration of digital technologies with organizational agility and 
dynamic capabilities provides a strong foundation for improving adaptability, 
responsiveness, and recovery capacity. This study contributes to the development of 
a comprehensive understanding of how SMEs can build sustainable resilience 
through digital transformation strategies (Afandi Umpusinga et al., 2026; Wibisono 
& C Hongdiyanto, 2026). 

 
METHOD 

This study employs a quantitative explanatory research approach to examine 
the causal relationships between Digital Transformation (DT), Organizational 
Agility (OA), and Operational Resilience (OR) in Indonesian SMEs. A cross-
sectional design was adopted, where data were collected at a single point in time to 
capture the current condition of respondents. This design is appropriate for testing 
theoretical models and identifying relationships among latent variables. Data were 
collected using a structured questionnaire measured on a five-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). The measurement items were 
adapted from prior validated studies and refined to fit the SME context. A pilot test 
involving 30 respondents was conducted to ensure clarity, validity, and reliability of 
the instrument before full-scale data collection. The pilot test results demonstrated 
adequate reliability, with Cronbach’s Alpha values ranging from 0.812 to 0.861 
across all constructs, confirming the internal consistency of the measurement 
instrument. 

The population of this study consists of SMEs operating across multiple sectors 
in Indonesia, including trade, manufacturing, and services. A total of 320 
respondents were selected using purposive sampling. The selection criteria required 
that SMEs must have adopted digital platforms (such as e-commerce, social media, 
or digital systems) and have been operating for at least two years. These criteria 
ensure that respondents have sufficient experience in implementing digital 
transformation practices. Data were collected through an online survey using Google 
Forms distributed to SME owners and managers across various regions in Indonesia. 
The study includes three main variables: Digital Transformation (DT), 
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Organizational Agility (OA), and Operational Resilience (OR). DT is measured 
through digital platform usage, automation level, and data analytics adoption; OA is 
measured through responsiveness, flexibility, and innovation; and OR is measured 
through recovery speed, adaptability, and business continuity. 

Data analysis was conducted using Partial Least Squares Structural Equation 
Modeling (PLS-SEM) with SmartPLS 4 software. The analysis consists of two stages: 
outer model evaluation and inner model evaluation. In the outer model, convergent 
validity is assessed using factor loadings (> 0.70) and Average Variance Extracted 
(AVE > 0.50), while reliability is evaluated using Composite Reliability (> 0.70) and 
Cronbach’s Alpha (> 0.60). Discriminant validity is examined using the Heterotrait-
Monotrait Ratio (HTMT < 0.90). 

In the inner model evaluation, structural relationships are assessed using path 
coefficients, t-statistics (> 1.96), and p-values (< 0.05) through bootstrapping with 
5,000 resamples. The explanatory power of the model is measured using the 
coefficient of determination (R²). Furthermore, the effect size of each exogenous 
construct is calculated using: 

This metric indicates whether the effect is small (0.02), medium (0.15), or large 
(0.35). 

To evaluate the predictive relevance of the model, the Stone-Geisser Q² value 
is calculated using: 

 
A Q² value greater than zero indicates that the model has predictive relevance. 

Additionally, the overall model fit is assessed using the Goodness of Fit (GoF) index: 

 
The GoF value is interpreted as small (0.10), medium (0.25), or large (0.36), 

indicating the overall explanatory power of the model. 
 

 
Figure 1. Model Framework 
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Measurement Model Results (Outer Model Evaluation) 
 

Table 1. Convergent Validity and Reliability 
Variable Indicator Loading AVE CR Cronbach Alpha 

DT DT1 0.812 0.642 0.910 0.882  
DT2 0.835 

   
 

DT3 0.801 
   

 
DT4 0.779 

   
 

DT5 0.823 
   

OA OA1 0.845 0.681 0.921 0.895  
OA2 0.862 

   
 

OA3 0.831 
   

 
OA4 0.804 

   
 

OA5 0.820 
   

OR OR1 0.833 0.657 0.903 0.876  
OR2 0.851 

   
 

OR3 0.809 
   

 
OR4 0.792 

   
 

OR5 0.821 
   

Source: Data Processed 
 

RESULT AND DISCUSSION 
Results 
Respondent Profile 

This study involved 320 SME owners and managers from various regions in 
Indonesia. The distribution of respondents indicates that 45% operate in the trade 
sector, 32% in services, and 23% in manufacturing. In terms of business experience, 
68% of respondents have operated for more than three years, while the remaining 
32% have been operating between two and three years. This distribution suggests that 
the majority of respondents possess sufficient business experience and exposure to 
digital transformation practices, making them suitable for evaluating organizational 
agility and operational resilience. Additionally, 72% of respondents reported active 
use of digital platforms such as e-commerce, social media marketing, and digital 
payment systems, reflecting a relatively high level of digital adoption among 
Indonesian SMEs. 
 
Measurement Model Evaluation (Outer Model) 

 
Table 2. Convergent Validity and Reliability 

Variable Indicator Loading AVE CR Cronbach Alpha 
DT DT1 0.812 0.642 0.910 0.882  

DT2 0.835 
   

 
DT3 0.801 

   
 

DT4 0.779 
   

 
DT5 0.823 
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Variable Indicator Loading AVE CR Cronbach Alpha 
OA OA1 0.845 0.681 0.921 0.895  

OA2 0.862 
   

 
OA3 0.831 

   
 

OA4 0.804 
   

 
OA5 0.820 

   

OR OR1 0.833 0.657 0.903 0.876  
OR2 0.851 

   
 

OR3 0.809 
   

 
OR4 0.792 

   
 

OR5 0.821 
   

Source: Data Processed 
 

Table 2 presents the results of convergent validity and reliability testing for all 
constructs. The loading values for all indicators exceed the recommended threshold 
of 0.70, indicating strong indicator reliability. The Average Variance Extracted 
(AVE) values for Digital Transformation (0.642), Organizational Agility (0.681), and 
Operational Resilience (0.657) are all above 0.50, confirming adequate convergent 
validity. Furthermore, Composite Reliability (CR) values range from 0.903 to 0.921, 
and Cronbach’s Alpha values exceed 0.80, demonstrating high internal consistency. 
These results indicate that the measurement model is both valid and reliable for 
further analysis. 

 
Table 3. Discriminant Validity (HTMT) 

Construct DT OA OR 
DT — 0.81 0.75 
OA — — 0.78 
OR — — — 

Source: Data Processed 
 

Table 3 shows the HTMT (Heterotrait-Monotrait Ratio) values used to assess 
discriminant validity. All values are below the threshold of 0.90, indicating that each 
construct is distinct from the others. Specifically, the HTMT value between Digital 
Transformation and Organizational Agility is 0.81, while the value between 
Organizational Agility and Operational Resilience is 0.78. These findings confirm 
that the constructs do not overlap and measure different conceptual dimensions. 

 
Structural Model Evaluation (Inner Model) 

 
Table 4. Coefficient of Determination (R²) 

Variable R² Interpretation 
OA 0.386 Moderate 
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OR 0.521 Strong 
Source: Data Processed 

 
Table 4 presents the coefficient of determination (R²), which measures the 

explanatory power of the model. The R² value for Organizational Agility (0.386) 
indicates that Digital Transformation explains 38.6% of its variance, which can be 
considered moderate. Meanwhile, the R² value for Operational Resilience (0.521) 
suggests that Digital Transformation and Organizational Agility jointly explain 
52.1% of its variance, indicating strong explanatory power. This demonstrates that 
the proposed model is capable of explaining a substantial portion of the variability in 
the dependent constructs. 

 
Table 5. Path Coefficient Analysis 

Path β T-Statistic P-Value 
DT → OA 0.621 9.845 0.000 
OA → OR 0.544 8.112 0.000 
DT → OR 0.312 4.210 0.000 

Source: Data Processed 
 

Table 4 summarizes the results of hypothesis testing using path coefficients. The 
relationship between Digital Transformation and Organizational Agility (β = 0.621) 
is statistically significant, indicating a strong positive influence. Similarly, 
Organizational Agility significantly affects Operational Resilience (β = 0.544), 
confirming its critical role in enhancing resilience. The direct effect of Digital 
Transformation on Operational Resilience (β = 0.312) is also significant, suggesting 
that digital adoption directly improves resilience capabilities. All t-statistics exceed 
1.96 and p-values are below 0.05, confirming that all hypotheses are supported. 

 
Effect Size (f²) 

 
 

Table 5. Effect Size (F2) 
Relationship f² Effect Size 
DT → OA 0.386 Large 
DT → OR 0.112 Medium 
OA → OR 0.298 Large 

Source: Data Processed 
 

Table 5 displays the effect size (f²) of each relationship. The effect of Digital 
Transformation on Organizational Agility is large (0.386), indicating a strong 
contribution. The effect of Organizational Agility on Operational Resilience is also 
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large (0.298), highlighting its importance as a mediator. In contrast, the direct effect 
of Digital Transformation on Operational Resilience is moderate (0.112), suggesting 
that part of its influence operates through Organizational Agility. 

 
 
Predictive Relevance (Q²) 

 
 

Table 6. Predictive Relevance (Q²) 
Variable Q² 

OA 0.271 
OR 0.344 

Source: Data Processed 
 

Table 6 presents the predictive relevance (Q²) values. Since all values are greater 
than zero, the model demonstrates good predictive relevance. The Q² value for 
Operational Resilience (0.344) indicates strong predictive capability, confirming that 
the model is not only explanatory but also predictive. 
 
Goodness of Fit (GoF) 

 
 

Table 7. Goodness of Fit (GoF) 
GoF Value Interpretation 

0.412 Large Fit 
Source: Data Processed 

 
Table 7 shows the Goodness of Fit (GoF) index, which evaluates the overall 

model performance. A value of 0.412 indicates a large fit, meaning the model has 
strong explanatory power and is well-suited for representing the data. 

 
Structural Model Visualization 
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Figure 2. Structural Model 

 
Figure 3. Structural Model 
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Figure 4. Path Coefficients 

 
The figure illustrates the structural model of the study, showing the 

relationships between Digital Transformation (DT), Organizational Agility (OA), 
and Operational Resilience (OR). The arrows represent causal relationships, with 
corresponding path coefficients indicating the strength of each relationship. The 
strongest path is observed between DT and OA (β = 0.621), followed by OA to OR 
(β = 0.544). The direct path from DT to OR (β = 0.312) is weaker but still significant. 
This visualization confirms the mediating role of Organizational Agility in enhancing 
the impact of Digital Transformation on Operational Resilience. 

Overall, the results demonstrate that all measurement indicators meet validity 
and reliability criteria, and the structural model shows strong explanatory and 
predictive power. Digital Transformation significantly influences Organizational 
Agility and Operational Resilience, both directly and indirectly. Organizational 
Agility serves as a key mediating variable that strengthens the relationship between 
digital transformation and resilience outcomes. The combination of high R², 
significant path coefficients, strong f² values, and positive Q² results confirms that the 
proposed model is robust and suitable for explaining the dynamics of digital 
transformation and resilience in Indonesian SMEs. 
 
Discussion 

The findings of this study provide strong empirical evidence that digital 
transformation plays a significant role in enhancing operational resilience among 
Indonesian SMEs. The results indicate that digital transformation has both a direct 
and indirect impact on operational resilience, with organizational agility acting as a 
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key mediating variable. This finding aligns with the theoretical perspective that 
digital technologies are not only tools for efficiency but also strategic enablers that 
strengthen an organization’s adaptive capacity in dynamic environments. 

The significant relationship between digital transformation and organizational 
agility (β = 0.621) suggests that SMEs adopting digital technologies are better 
positioned to respond to market changes quickly and effectively. Digital tools such 
as e-commerce platforms, cloud computing, and data analytics allow businesses to 
access real-time information, automate processes, and improve decision-making 
accuracy. As a result, SMEs can enhance their responsiveness and flexibility, which 
are essential components of organizational agility. This finding supports prior 
research indicating that digital transformation facilitates organizational agility by 
enabling firms to sense and respond to environmental changes more efficiently. 

Furthermore, the strong positive effect of organizational agility on operational 
resilience (β = 0.544) highlights the critical role of agility as a mechanism through 
which SMEs can sustain their operations during disruptions. Agile organizations are 
characterized by their ability to quickly adjust strategies, reallocate resources, and 
innovate in response to unexpected challenges. In the context of SMEs, this 
capability is particularly important due to their limited resources and higher exposure 
to external risks. The findings confirm that agility enhances resilience by improving 
the speed of recovery, adaptability to change, and continuity of operations. This 
result is consistent with resilience theory, which emphasizes flexibility and 
adaptability as core elements of resilient organizations. 

The direct effect of digital transformation on operational resilience (β = 0.312) 
also indicates that digital adoption contributes to resilience independently of 
organizational agility. This suggests that digital technologies themselves provide 
inherent benefits that enhance business continuity. For example, digital platforms 
enable SMEs to maintain customer interactions through online channels even when 
physical operations are disrupted. Similarly, digital financial systems and supply 
chain technologies improve operational efficiency and reduce dependency on 
traditional processes. These capabilities allow SMEs to sustain their activities during 
crises, thereby strengthening their resilience. 

However, the effect size analysis reveals that the indirect effect of digital 
transformation through organizational agility is stronger than its direct effect on 
resilience. This implies that digital transformation alone is not sufficient to maximize 
resilience outcomes; instead, it must be complemented by organizational capabilities 
such as agility. In other words, the value of digital transformation lies not only in the 
technology itself but also in how organizations utilize it to enhance their adaptability 
and responsiveness. This finding provides an important insight for SME managers, 
emphasizing the need to integrate digital strategies with organizational development 
initiatives. 

The predictive relevance (Q²) results further support the robustness of the 
model, indicating that the proposed framework has strong predictive capability. This 
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suggests that the relationships identified in this study are not only statistically 
significant but also practically meaningful in predicting operational resilience 
outcomes. Additionally, the high Goodness of Fit (GoF = 0.412) confirms that the 
model provides a comprehensive explanation of the relationships among digital 
transformation, organizational agility, and operational resilience. These findings 
demonstrate that the integrated model is well-suited for analyzing resilience in SMEs 
and can serve as a reference for future research. 

From a theoretical perspective, this study contributes to the literature by 
integrating digital transformation theory with resilience theory and dynamic 
capabilities theory. While previous studies have primarily focused on performance 
outcomes such as profitability and competitiveness, this research highlights 
operational resilience as a critical outcome of digital transformation. By 
incorporating organizational agility as a mediating variable, the study provides a 
more nuanced understanding of the mechanisms through which digital 
transformation influences resilience. This integrated approach enriches the 
theoretical framework and offers a more comprehensive perspective on SME 
sustainability in the digital era. 

From a practical standpoint, the findings have important implications for SME 
managers and policymakers. For managers, the results suggest that investing in 
digital technologies should be accompanied by efforts to develop organizational 
agility. This can be achieved through continuous learning, flexible organizational 
structures, and a culture that encourages innovation and adaptability. SMEs should 
also focus on enhancing digital literacy among employees to ensure effective 
utilization of digital tools. Moreover, integrating data-driven decision-making 
processes can further strengthen agility and resilience. 

For policymakers, the study highlights the importance of supporting SMEs in 
their digital transformation journey. This includes providing access to digital 
infrastructure, offering training programs to improve digital skills, and creating 
policies that encourage innovation and technology adoption. Governments can also 
facilitate collaboration between SMEs and technology providers to accelerate digital 
transformation. By fostering a supportive digital ecosystem, policymakers can help 
SMEs build resilience and contribute to economic stability. 
 
Limitations 

Despite its contributions, this study has several limitations that should be 
acknowledged. First, the use of cross-sectional data limits the ability to capture 
changes in digital transformation and resilience over time. Future research could 
adopt a longitudinal approach to examine how these relationships evolve. Second, 
the study focuses on Indonesian SMEs, which may limit the generalizability of the 
findings to other contexts. Comparative studies across different countries or regions 
could provide broader insights. Third, additional variables such as innovation 
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capability, environmental uncertainty, and leadership style could be included in 
future models to enhance explanatory power. 

In conclusion, this study demonstrates that digital transformation is a critical 
driver of operational resilience in Indonesian SMEs, both directly and through 
organizational agility. The findings emphasize the importance of integrating 
technological adoption with organizational capabilities to achieve sustainable 
resilience. By adopting a holistic approach that combines digital transformation, 
agility, and dynamic capabilities, SMEs can enhance their ability to withstand 
disruptions and thrive in an increasingly complex business environment. This study 
provides valuable insights for both academic research and practical application, 
contributing to the ongoing discourse on digital transformation and organizational 
resilience. 
 

 
 
 
 
 

CONCLUSION 
This study concludes that digital transformation is a key driver of operational 

resilience in Indonesian SMEs. The findings demonstrate that digital transformation 
significantly influences operational resilience both directly and indirectly through 
organizational agility. Overall, the proposed model provides strong empirical 
evidence that integrating digital transformation with organizational capabilities is 
essential for building sustainable resilience in SMEs. 

Based on these findings, it is recommended that SME managers prioritize the 
integration of digital transformation strategies with the development of 
organizational agility through continuous learning, flexible structures, and 
innovation-driven cultures. Policymakers are encouraged to support SMEs by 
improving digital infrastructure, providing training programs to enhance digital 
literacy, and facilitating access to technological resources. Future research should 
consider using longitudinal data to capture dynamic changes over time and include 
additional variables such as innovation capability, environmental uncertainty, and 
leadership factors to strengthen the model. These efforts will contribute to a deeper 
understanding of how SMEs can achieve long-term sustainability and resilience in 
the digital era. 
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