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Abstract

This study examines the association between digital transformation and the sustainable performance of small and medium-sized enterprises by
considering the mediating roles of green innovation capability and dynamic capabilities and the moderating role of government digital support.
The study integrates organizational capabilities and institutional support into a unified mechanism for explaining how digitalization is associated
with economic, environmental, and social performance outcomes in an emerging economy. A two-stage design was employed: a qualitative
instrument-refinement phase with structured discussions involving 35 enterprise directors in Ho Chi Minh City and Dong Nai, followed by a
cross-sectional quantitative survey. This Study distributed 800 online questionnaires to respondents involved in digital transformation activities
and retained 751 usable responses. The conceptual model comprised five reflective constructs and ten hypotheses. The study results show that
digital transformation has the strongest direct positive association with sustainable performance and is also positively associated with green
innovation capability and dynamic capabilities. Green innovation capability partially mediates the relationships between digital transformation
and sustainable performance and between dynamic capabilities and sustainable performance. By contrast, dynamic capabilities do not
independently mediate the digital transformation-sustainable performance relationship. Government digital support is positively associated with
sustainable performance and strengthens the positive relationship between green innovation capability and sustainable performance. Given the
cross-sectional, single-informant design, the findings are interpreted as associations rather than causal effects. The results suggest that managers
should align digital investments with green innovation objectives, while policymakers should design digital support programs that help enterprises
translate technology adoption into scalable, sustainable business outcomes.
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1. Introduction

Digital transformation has become a central strategic issue for small and medium-sized enterprises (SMEs) because
digital technologies increasingly shape how firms organize processes, engage customers, mobilize knowledge, and
compete. Recent research shows that SME digitalization is not merely an information-technology adoption problem; it
involves changes in strategy, organizational culture, capabilities, and business models [1]. Digital platforms, digital
capabilities, and technology adoption can strengthen innovation and performance, but their benefits depend on how
firms integrate them into organizational routines and strategic decision-making [2].

The sustainability implications of digital transformation are particularly relevant for SMEs in emerging economies.
SMEs frequently operate with tighter resource constraints, less formalized management systems and weaker access to
specialized capabilities than larger firms [3]. At the same time, they face increasing pressure to improve economic
resilience, environmental responsibility and social outcomes. Recent studies link digital transformation with
sustainable business outcomes, competitive advantage and ESG-related performance, while also emphasizing that the
relationship is not automatic [4]. The critical question is therefore not only whether digital transformation improves
sustainable performance, but how digital resources are converted into sustainability-relevant capabilities and under
what external conditions this conversion becomes more effective. Green innovation capability offers a plausible
mechanism for explaining this conversion. Digital tools can improve information availability, process visibility,
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resource monitoring, coordination, and experimentation, thereby creating conditions for cleaner products, greener
processes, and more resource-efficient operations. A growing literature connects digitalization and the digital economy
with green innovation and green development [5]. In parallel, research on green innovation shows that firms require
organizational capabilities to translate environmental intentions into operational changes and sustainable outcomes [6].
This suggests that green innovation capability may constitute a mechanism through which digital transformation
produces sustainable performance gains.

Dynamic capabilities provide an additional organizational perspective. In volatile environments, firms need to sense
opportunities, seize them, and reconfigure resources. Digitalization may support these activities by improving
information processing and strategic responsiveness, while dynamic capabilities can enable innovation and adaptation
[7]. However, recent SME evidence also suggests that capability effects are contingent and may operate through more
specific innovation mechanisms rather than directly producing strong sustainability outcomes [8]. This study therefore
includes dynamic capabilities as an organizational capability construct while placing green innovation capability at the
center of the sustainability mechanism.

External support is also important. Government programs can reduce resource constraints by improving access to
finance, digital infrastructure, skills, information, and institutional support. Evidence from SMEs and MSMEs indicates
that government support can enhance survival, performance, innovation, and the effectiveness of technology adoption
[9]. Yet the role of government digital support as a boundary condition for converting green innovation capability into
sustainable performance remains underexplored. The present study addresses this gap by testing whether government
digital support both contributes directly to sustainable performance and strengthens the effect of green innovation
capability on sustainable performance.

Empirically, the study focuses on SMEs in Ho Chi Minh City and Dong Nai, two major business locations in southern
Vietnam. The research followed a two-stage design. First, structured discussions with 35 SME directors between May
and July 2025 were used to refine scale wording and the conceptual model for the local context. Second, a cross-
sectional online survey was administered from October to December 2025 to respondents involved in digital
transformation activities in SMEs; 751 usable responses from 800 distributed questionnaires were retained for PLS-
SEM analysis in SmartPLS 4.0. The quantitative evidence is therefore interpreted associationally rather than causally.

2. Literature Review

2.1. Digital transformation and dynamic capabilities

Digital transformation refers to the strategic use of digital technologies to change organizational processes, interactions,
decisions, and business models. SME digitalization research increasingly treats transformation as a capability-building
process rather than a narrow technology acquisition decision. Studies of SME digitalization show that organizational
readiness, digital culture, strategic orientation, and digital resource configuration shape transformation outcomes [10].
Research on digital strategies further indicates that digital capabilities and digital culture transmit the effects of strategic
digital orientation to business transformation and innovation [11].

Dynamic capabilities concern the firm's ability to respond to changing conditions by identifying opportunities,
mobilizing resources and reconfiguring routines. Digital technologies increase the speed and breadth of information
flows and can improve organizational sensing, coordination and experimentation. Evidence on digital innovation and
organizational resilience suggests that digital resources interact with capability development to support adaptation and
performance [12]. In SMEs, which typically have limited slack resources, digital transformation may be particularly
important in enabling timely reconfiguration and decision-making. Accordingly, digital transformation is expected to
strengthen dynamic capabilities.

H1: Digital Transformation positively affects Dynamic Capabilities.

2.2. Digital transformation and green innovation capability

Green innovation capability captures a firm's ability to develop and implement environmentally oriented products,
processes, and solutions. Digitalization can support green innovation through real-time monitoring, data-driven
resource optimization, enhanced internal collaboration, and faster experimentation. Empirical work on the digital
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economy and enterprise digitization increasingly documents a positive connection with green technology innovation
and green development [13], [14]. Similar evidence suggests that digitalization can reduce informational frictions and
support environmental innovation at both firm and regional levels [15]. For SMEs, digital transformation may be
especially relevant because digital tools allow relatively resource-constrained firms to redesign processes without
necessarily replicating the physical investment structures of larger organizations. The resulting visibility and
connectivity can help identify material waste, energy inefficiencies, customer demand for greener offerings, and
opportunities for process improvement. Therefore, SMEs that advance digital transformation should exhibit stronger
green innovation capability.

H?2: Digital Transformation positively affects Green Innovation Capability.

2.3. Digital transformation and sustainable performance

Sustainable performance reflects the firm's capacity to achieve economic results while improving environmental and
social outcomes. Digital transformation can contribute directly by raising process efficiency, improving customer
responsiveness, enabling more informed decisions, and supporting new business models. Recent SME studies
emphasize the relevance of digital transformation for sustainable competitive advantage and financial performance
[16], [17]. Broader evidence also links digital transformation with ESG-related outcomes and sustainable business
performance [18]. The effect is expected to be particularly salient in SMEs because digital tools may help compensate
for resource limitations through improved coordination and information use. Technology adoption and digital platforms
can also extend market reach and improve customer engagement, which can reinforce economic sustainability [19],
[20]. The combined operational, market, and decision benefits provide a basis for expecting a positive direct
relationship between digital transformation and sustainable performance.

The expected positive relationship should not be interpreted as uniformly linear or costless. For resource-constrained
SMEs, intensive digital investment may initially increase implementation costs, cash-flow pressure, energy use, or
electronic waste before efficiency and sustainability gains materialize. The present model tests the average linear
association; financial constraints, managerial risk aversion, time horizons, and potential digital rebound effects are
treated as important boundary conditions for future research.

H3: Digital Transformation positively affects Sustainable Performance.

2.4. Dynamic capabilities, green innovation and sustainable performance

Dynamic capabilities can support green innovation by enabling firms to detect environmental opportunities, mobilize
relevant knowledge, and reconfigure processes. Research on green transformational leadership and dynamic
capabilities indicates that capability development can stimulate green product and process innovation [21], [22].
Similarly, conceptual and empirical SME research suggests that green dynamic capability can improve sustainability
performance through green innovation and related organizational mechanisms [23]. Innovation-capability studies also
indicate that capability configurations matter for SME innovation outcomes and performance [24]. Dynamic
capabilities may also contribute directly to sustainable performance because adaptive firms can respond more quickly
to technological, market, and environmental changes. Nevertheless, the effect may be modest if dynamic capabilities
are not translated into concrete innovation outputs. This possibility is relevant for SMEs, where broad organizational
capabilities often need to be focused on specific operational initiatives before performance gains emerge.
Consequently, the study tests both the direct effect of dynamic capabilities on sustainable performance and their effect
on green innovation capability.

HA4: Dynamic Capabilities positively affect Green Innovation Capability.
H5: Dynamic Capabilities positively affect Sustainable Performance.

2.5. Green innovation capability and sustainable performance

Green innovation is increasingly considered a strategic route to sustainable performance because it can reduce
environmental burdens while generating differentiation, efficiency, and legitimacy benefits. Studies show that green
technological innovation is associated with green growth, ecological sustainability, and stronger environmental
outcomes [25], [26]. Environmental practices and green business strategies can also improve SME performance when
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firms adopt proactive orientations and respond to regulatory pressure [27]. At the firm level, green innovation capability
should allow SMEs to transform environmental opportunities into operational improvements, greener offerings, and
resource savings. This logic is consistent with evidence showing that digitalization affects green innovation and that
innovation-related capabilities are central to organizational performance [28], [29]. Accordingly, green innovation
capability is expected to positively affect sustainable performance.

H6: Green Innovation Capability positively affects Sustainable Performance.

2.6. Government digital support as an institutional enabler and boundary condition

SMEs often depend on institutional support to overcome financial, technological, and capability constraints.
Government support can improve access to finance, infrastructure, information, training, and innovation resources.
Recent evidence shows that public support can improve SME survival and performance in technology-intensive
contexts and strengthen technology adoption outcomes [30], [31]. Research from emerging economies also associates
government policy and financial support with SME performance and sustainability [32], [33]. At the innovation level,
government support can reduce uncertainty and lower experimentation costs. Government digital support may therefore
have two roles. First, it can contribute directly to sustainable performance by helping SMEs obtain technologies, digital
skills, advisory services, and institutional resources. Second, it may strengthen the conversion of green innovation
capability into performance. A firm with strong green innovation capability may still face barriers to implementation,
commercialization, or scaling [35], [36]. Digital public infrastructure, incentives, advisory programs, and supportive
policies can reduce these constraints, allowing green innovation capability to generate stronger sustainable outcomes.
This conditional logic motivates the moderation hypothesis.

H7: Government Digital Support positively affects Sustainable Performance.

HS8: Government Digital Support positively moderates the relationship between Green Innovation Capability and
Sustainable Performance, such that the relationship is stronger at higher levels of Government Digital Support.

2.7. Mediating role of green innovation capability

The preceding arguments imply that green innovation capability is a conversion mechanism. Digital transformation
provides data, connectivity, and process visibility, but firms must translate these digital resources into environmentally
meaningful products and processes to generate an additional sustainability payoff. Research linking digitalization to
green innovation and green development supports this transmission logic [37], [38]. Therefore, green innovation
capability is expected to carry part of the effect of digital transformation on sustainable performance. A similar
mechanism is expected for dynamic capabilities. Dynamic capabilities provide adaptive capacity, but green innovation
gives this capacity a concrete sustainability-oriented expression. Evidence connecting dynamic capabilities with green
innovation and sustainability supports this mechanism [39], [40]. Consequently, green innovation capability is expected
to mediate the relationship between dynamic capabilities and sustainable performance.

HY: Green Innovation Capability mediates the relationship between Digital Transformation and Sustainable
Performance.

HI10: Green Innovation Capability mediates the relationship between Dynamic Capabilities and Sustainable
Performance.

Figure 1 presents the conceptual research model and illustrates the proposed relationships among digital transformation,
dynamic capabilities, green innovation capability, government digital support, and sustainable performance. The figure
is aligned with the ten hypotheses and distinguishes the direct, mediating, and moderating relationships tested in the
empirical model.
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Figure 1. Conceptual research model for critical factors affecting sustainable performance

3. Methodology

3.1.Research design and context

The study used a two-stage research design in which a qualitative instrument-refinement phase preceded a cross-
sectional quantitative PLS-SEM phase. The first phase was used to assess contextual relevance, clarity, and firm-level
wording of established constructs rather than to generate a stand-alone qualitative theory. The second phase tested the
measurement and structural relationships in a substantially larger sample. The empirical context included SMEs in Ho
Chi Minh City and Dong Nai. These locations provide a relevant setting for studying digital transformation and
sustainability because they contain dense populations of manufacturing and service SMEs and are closely integrated
into the southern Vietnamese business ecosystem. The unit of observation in the survey is the individual informant.
The inferential target is firm-level practices and outcomes as perceived by respondents involved in digital
transformation activities; accordingly, the manuscript does not treat a single response as an objective firm-level record
[41].

3.2. Qualitative phase and scale refinement

The qualitative instrument-refinement phase was conducted from May to July 2025 and involved 35 SME directors in
Ho Chi Minh City and Dong Nai. Structured group discussions and scale-refinement conversations focused on whether
the proposed constructs, relationships, and questionnaire items were understandable and relevant in the SME context.
Discussion topics covered interpretations of digital transformation, the organizational meaning of dynamic capabilities,
observable forms of green innovation, perceptions of government digital support, and the economic, environmental,
and social dimensions of sustainable performance. Feedback was used to remove ambiguous wording, strengthen firm-
level phrasing, and confirm the contextual relevance of the final five-construct model. Because the retained study
records do not contain a formal coding frame, transcript-based thematic analysis, or a documented saturation criterion,
this phase is reported conservatively as instrument and model refinement rather than as an independently analyzed
qualitative study. The resulting questionnaire used five-point Likert-type response categories (1 to 5).

3.3. Quantitative survey and sample

This Study implemented the quantitative survey from October to December 2025 using criterion-based electronic
recruitment: invitations were directed to people involved in digital transformation activities in SMEs in Ho Chi Minh
City and Dong Nai. A total of 800 questionnaires were distributed by email and 751 usable questionnaires were retained
after usability screening, equivalent to a usable yield of 93.9%. The retained study materials do not provide a verified
breakdown of the remaining 49 cases into non-response, incomplete responses, or specific exclusion categories;
therefore, the manuscript avoids interpreting 93.9% as a conventional probability-sample response rate. The final
sample consisted of 306 male respondents (40.7%) and 445 female respondents (59.3%). The largest age group was 35
to under 45 years (52.3%), followed by 25 to under 35 years (23.6%), 45 years and above (16.1%), and under 25 years
(8.0%). By firm type, limited liability companies represented 31.7% of the sample, private firms 29.8%, joint ventures
19.8%, and joint-stock companies 18.6%. Regarding firm age, 37.4% had operated for 10 to under 15 years and 34.0%
for at least 15 years. Respondent job-position, organizational-tenure, unique-firm identifiers, and a verified
industry/firm-size cross-tab are not available in the retained materials, which limits assessment of informant
representativeness, within-firm duplication, and sectoral robustness.
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3.4. Measures and analytical procedure

The final measurement model comprised five reflective constructs: Digital Transformation (DT, three items), Dynamic
Capabilities (DC, four items), Government Digital Support (GDS, three items), Green Innovation Capability (GIC,
three items), and Sustainable Performance (SP, three items). This Study conceptualized sustainable performance as a
firm-level outcome reflecting the combined economic, environmental, and social orientation of performance. This
Study included the interaction term GDS x GIC to test the proposed boundary condition. This Study operationalized
all constructs using multi-item reflective measures adapted from recent studies and refined to fit the context of
Vietnamese SMEs. This Study reviewed the initial measurement items and modified them contextually through
qualitative discussions with 35 SME directors in Ho Chi Minh City and Dong Nai. All items were measured using a
five-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”).

Digital Transformation (DT) was measured using three items capturing the extent to which SMEs integrate digital
technologies into core business processes, decision-making, and product, service, or business-model development. This
Study adapted the items primarily from [39], [42]. This Study assessed Dynamic Capabilities (DC) using four items
representing firms' abilities to sense environmental changes and opportunities, seize emerging opportunities,
reconfigure resources, and continuously renew organizational capabilities. This Study adapted the measurement from
[43], [44].

This Study operationalized Green Innovation Capability (GIC) with three items reflecting SMEs' ability to develop
environmentally friendly products and services, improve green processes, and employ technologies and new ideas to
reduce resource use and environmental impacts. These measures were adapted from [45], [46]. Government Digital
Support (GDS) was measured with three items assessing managers' perceptions of how government policies, resources,
incentives, services, and digital initiatives facilitate firms' digital transformation. The items were adapted to the
Vietnamese SME context based on [47], [48].

Finally, Sustainable Performance (SP) was measured using three items reflecting economic, environmental, and social
performance. The measures were adapted from [49], [50]. Higher scores indicate higher perceived sustainable
performance of the focal SME. PLS-SEM was conducted using SmartPLS 4.0. The analysis proceeded in stages. First,
descriptive statistics were reviewed. Second, This Study assessed the reflective measurement model using indicator
loadings, Cronbach's alpha, composite reliability, and average variance extracted (AVE). Third, This Study examined
collinearity using variance inflation factors (VIF). Fourth, This Study evaluated the structural model using path
coefficients, bootstrapped t-statistics and p-values, R-squared values, and model fit information. Fifth, This Study
examined specific indirect effects to test mediation. This Study used the interaction term to evaluate moderation.
Finally, predictive assessment and importance-performance map analysis (IPMA) complemented the explanatory
results with predictive and managerial interpretation.

4. Results and Discussion

4.1. Descriptive statistics and measurement model assessment

The observed means show moderate levels across most constructs. Dynamic capability items had means between 2.929
and 3.080, while green innovation capability items were somewhat higher, ranging from 3.170 to 3.317. Digital
transformation items ranged from 2.426 to 2.547. Government digital support items ranged from 2.369 to 2.515, and
sustainable performance items ranged from 2.350 to 2.458. All indicators used the full observed response range from
1 to 5. The item-level normality tests were significant, supporting a variance-based structural modeling approach that
does not require multivariate normality. All indicator loadings exceeded 0.77. Digital Transformation loadings ranged
from 0.811 to 0.869; Dynamic Capabilities from 0.841 to 0.904; Government Digital Support from 0.778 to 0.915;
Green Innovation Capability from 0.916 to 0.948; and Sustainable Performance from 0.836 to 0.870. These results
indicate strong indicator reliability and provide no empirical basis for deleting items from the reported measurement
model. Internal consistency reliability was also satisfactory. Cronbach's alpha ranged from 0.799 for Digital
Transformation to 0.922 for Green Innovation Capability. Composite reliability (rho_c) ranged from 0.882 to 0.950.
AVE values ranged from 0.713 to 0.864, showing that each construct explained a substantial proportion of the variance
in its indicators. Overall, the results indicate adequate reliability and convergent validity.
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Table 1 presents the assessment of reliability and convergent validity for the five constructs included in the research
model. All constructs demonstrate satisfactory internal consistency, with Cronbach’s alpha values ranging from 0.799
to 0.922 and composite reliability values ranging from 0.882 to 0.950. The average variance extracted values range
from 0.713 to 0.864, exceeding the recommended threshold and confirming adequate convergent validity. Green
innovation capability records the highest reliability and variance extracted, while digital transformation shows the
lowest but still acceptable values. Overall, the results confirm that the measurement scales are reliable and suitable for
subsequent structural model analysis. The SmartPLS output and insert all ten pairwise HTMT values for DT, DC, GDS,
GIC, and SP; verify each value against the reviewer's strict .85 criterion.

Table 1. Reliability and convergent validity

Construct Items No. Cronbach a rho a rho ¢ AVE

Digital Transformation (DT) DT1-DT3 3 0.799 0.806 0.882 0.713
Dynamic Capabilities (DC) DC1-DC4 4 0.907 0.949 0.934 0.779
Government Digital Support (GDS) GDS1-GDS3 3 0.817 0.830 0.892 0.734
Green Innovation Capability (GIC) GIC1-GIC3 3 0.922 0.950 0.950 0.864
Sustainable Performance (SP) SP1-SP3 3 0.815 0.815 0.890 0.730

4.2. Structural model and direct effects

Structural collinearity was not a concern: VIF values for the reported structural predictor sets ranged from 1.000 to
1.178. The model explained 55.0% of the variance in Sustainable Performance (adjusted R? = 0.547). The explained
variance was much lower for Green Innovation Capability (R* = 0.069) and especially Dynamic Capabilities (R? =
0.006). Thus, although the DT — DC coefficient is statistically significant, its magnitude (§ = 0.081) and associated
R? indicate very limited substantive explanatory power. H1 is therefore statistically supported but should not be
interpreted as evidence that digital transformation is a major determinant of dynamic capabilities in this sample. The
estimated model produced an SRMR of 0.071. Digital Transformation had the strongest direct association with
Sustainable Performance (f = 0.453, t = 12.770, p < 0.001). It was also positively associated with Green Innovation
Capability (fp = 0.237, t = 6.253, p < 0.001) and Dynamic Capabilities (p = 0.081, t = 2.219, p = 0.027). Dynamic
Capabilities were positively associated with Green Innovation Capability (B = 0.093, t = 3.115, p = 0.002) and
Sustainable Performance ( = 0.049, t=2.231, p =0.026). Green Innovation Capability was positively associated with
Sustainable Performance (B = 0.282, t=10.250, p <0.001). Government Digital Support was also positively associated
with Sustainable Performance (f = 0.290, t = 8.982, p < 0.001). Finally, the GDS % GIC interaction was positive and
significant (B = 0.067, t = 2.870, p = 0.004), supporting the proposed moderation effect.

Table 2 reports the original-sample coefficients, bootstrap sample means, and 95% percentile bootstrap confidence
intervals for all eight direct structural paths. None of the reported intervals crosses zero. Digital Transformation has
the strongest direct association with Sustainable Performance (B = 0.453, 95% CI [0.386, 0.525]), followed by
Government Digital Support (f = 0.290, 95% CI [0.226, 0.355]) and Green Innovation Capability (f = 0.282, 95% CI
[0.226, 0.334]). The DT — DC path is statistically positive but substantively weak (B =0.081, 95% CI [0.007, 0.150])
and corresponds to only 0.6% explained variance in Dynamic Capabilities. The moderation path GDS x GIC — SP is
also positive (B = 0.067, 95% CI [0.023, 0.115]). Thus, H1-H8 are statistically supported, while the practical
interpretation of H1 remains deliberately qualified by its small magnitude.

Table 2. Structural path estimates, bootstrap confidence intervals, and hypothesis tests

Hypothesis Path [0 X(1)] M 2.5% 97.5% t p Decision
H1 DT — DC 0.081 0.082 0.007 0.150 2.219 0.027 Supported
H2 DT — GIC 0.237 0.238 0.163 0.312 6.253 <0.001 Supported
H3 DT — SP 0.453 0.455 0.386 0.525 12.770 <0.001 Supported
H4 DC — GIC 0.093 0.094 0.035 0.151 3.115 0.002 Supported
H5 DC — SP 0.049 0.050 0.007 0.092 2.231 0.026 Supported
Hé6 GIC — SP 0.282 0.280 0.226 0.334 10.250 <0.001 Supported
H7 GDS — SP 0.290 0.290 0.226 0.355 8.982 <0.001 Supported

HS8 GDS x GIC — SP 0.067 0.067 0.023 0.115 2.870 0.004 Supported
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4.3. Mediation analysis

Specific indirect effects clarify the organizational mechanisms associated with Sustainable Performance. The indirect
association of Digital Transformation with Sustainable Performance through Green Innovation Capability was positive
and statistically significant (f = 0.067, t = 5.544, p < 0.001). Because the direct DT — SP path also remained positive
and significant, Green Innovation Capability represents complementary partial mediation, supporting H9. Green
Innovation Capability also mediated the association between Dynamic Capabilities and Sustainable Performance ( =
0.026, t = 2.957, p = 0.003); with the positive direct DC — SP path retained, this is also complementary partial
mediation, supporting H10. In contrast, DT — DC — SP was not significant (§ = 0.004, p = 0.140), and DT — DC —
GIC — SP was not significant at the 5% level (B = 0.002, p = 0.099). Based on the reported coefficients, the DT — SP
total indirect association across the three reported routes is 0.073 (= 0.067 + 0.004 + 0.002), giving an approximate
total association of 0.526 when combined with the direct path (0.453). For DC — SP, the reported direct association is
0.049, the indirect association through GIC is 0.026, and the corresponding total association is approximately 0.075.
These decompositions do not replace bootstrap confidence intervals.

Table 3 shows specific indirect effects that clarify the mediating mechanisms linking digital transformation and
dynamic capabilities to sustainable performance. Green innovation capability significantly mediates the relationship
between digital transformation and sustainable performance, with an indirect effect of 0.067, supporting H9. It also
significantly mediates the effect of dynamic capabilities on sustainable performance, with an indirect effect of 0.026,
supporting H10. In contrast, the indirect effect of digital transformation through dynamic capabilities is not significant,
and the serial mediation pathway through dynamic capabilities and green innovation capability is also unsupported.
Overall, green innovation capability emerges as the principal mediating mechanism in the proposed model.

Table 3. Specific indirect effects

Indirect relationship B t p Interpretation
DT — GIC — SP 0.067 5.544 <0.001 Significant; H9 supported
DC — GIC — SP 0.026 2.957 0.003 Significant; H10 supported
DT —- DC — SP 0.004 1.476 0.140 Not significant
DT — DC — GIC — SP 0.002 1.652 0.099 Not significant
DT - DC — GIC 0.007 1.647 0.100 Not significant

4.4. Moderation, predictive assessment and IPMA

The statistically significant interaction coefficient for GDS x GIC — SP (B = 0.067, p = 0.004) indicates that
Government Digital Support strengthens the positive GIC — SP association. Using the standardized structural
coefficients and holding other predictors at their mean, the conditional GIC — SP slope is approximately 0.215 at low
GDS (-1 SD), 0.282 at mean GDS, and 0.349 at high GDS (+1 SD). Figure 3 visualizes this interaction and shows that
the positive association between Green Innovation Capability and Sustainable Performance becomes steeper as
Government Digital Support increases. Figure 2 presents a publication-oriented visualization of the estimated structural
model rather than a SmartPLS screenshot.

Dynamic Capabilities
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Figure 2. Testing critical factors influencing sustainable performance
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Solid arrows denote direct paths to Sustainable Performance, dashed arrows denote capability-building/mediation-
related paths, and the dash-dot path denotes the GDS x GIC moderation term. The DT — SP association is the strongest
direct path ( = 0.453), followed by GDS — SP (B =0.290) and GIC — SP (B = 0.282). The DT — DC association is
statistically significant but substantively weak (B = 0.081; R? for DC = 0.006). The interaction term remains positive
(B = 0.067), indicating a stronger GIC — SP association at higher levels of government digital support. Predictive
assessment yielded Q*predict values of 0.004 for Dynamic Capabilities, 0.056 for Green Innovation Capability, and
0.465 for Sustainable Performance. IPMA performance scores were 41.035 for Digital Transformation, 49.971 for
Dynamic Capabilities, 48.009 for Government Digital Support, 56.208 for Green Innovation Capability, and 46.494
for Sustainable Performance. Digital Transformation has the greatest total-effect importance for Sustainable
Performance while its performance level remains comparatively modest, suggesting managerial leverage from
improving digital transformation practices. Figure 3 is based on the standardized structural coefficients (BGIC = 0.282,
BGDS = 0.290, Binteraction = 0.067), with other predictors held at their mean. It is intended to clarify the direction and
practical magnitude of the significant interaction; low and high GDS are represented at -1 SD and +1 SD, respectively.
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Figure 3. Simple-slope visualization of the GDS x GIC interaction on Sustainable Performance

4.5. Discussion of findings

(1) Digital transformation as the strongest observed performance correlate: The largest direct path in the model is
Digital Transformation — Sustainable Performance (f = 0.453). This finding is consistent with literature that treats
digital transformation as a strategic organizational change associated with business performance and sustainability
rather than as a narrow technology investment [ 13], [14], [48]. The cross-sectional design does not establish temporal
precedence or causality; therefore, the coefficient is interpreted as a strong positive association. In the sampled firms,
digital transformation may be linked to sustainable performance through simultaneous channels such as process
efficiency, information quality, responsiveness, customer interaction, new-product development, and decision speed.
The strong direct path remains after accounting for green innovation capability, but this should not be read as proof
that digitalization by itself causes sustainability gains.

(2) Green innovation capability as the key mediating mechanism: The most theoretically informative finding is the
significant DT — GIC — SP indirect effect. Digital transformation improves Green Innovation Capability, which in
turn enhances Sustainable Performance. This result is consistent with research linking digitalization to green innovation
and green development [18], [24], [49]. It also fits with evidence that green innovation contributes to ecological
sustainability and broader performance outcomes. The mediation is partial rather than full. This distinction matters.
Digitalization produces direct performance gains, but it also creates an additional sustainability pathway when digital
capabilities are converted into greener products, processes and resource-use practices. The evidence therefore supports
a conversion-mechanism interpretation: digital transformation supplies information, connectivity and operational
visibility, while green innovation capability turns part of those digital advantages into sustainability-oriented action.
This helps explain why studies of the digital economy often observe better green innovation outcomes where digital
infrastructure and organizational digitalization are more advanced. The mediation result also complements evidence
on environmental practices in SMEs. Proactive environmental orientation and green business strategy can support
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performance, but firms require the organizational ability to implement these orientations in products and processes.
Green Innovation Capability plays this role in the current model.

(3) The role of dynamic capabilities: Dynamic Capabilities had statistically significant but comparatively small direct
associations with both Green Innovation Capability and Sustainable Performance. More importantly, GIC mediated
the DC — SP relationship, while DC did not mediate DT — SP. These findings qualify a simple capability-chain
argument. The DT — DC path is weak (B = 0.081) and the R? for DC is only 0.006; accordingly, H1 is statistically
supported but has limited substantive explanatory value. Digital transformation is associated with stronger dynamic
capabilities, but the current model leaves almost all variance in DC unexplained. The results instead suggest that
dynamic capabilities are more closely linked to sustainability when expressed through a more specific innovation
capability. The non-significant serial mediation DT — DC — GIC — SP should not be interpreted as evidence that
dynamic capabilities are irrelevant; rather, it indicates that the proposed sequential route is not supported by these
cross-sectional data and that broader antecedents of dynamic capabilities should be examined in future research.

(4) Government digital support as a boundary condition: Government Digital Support showed a positive direct
association with Sustainable Performance (B = 0.290) and a positive moderating association on the GIC — SP
relationship (B = 0.067). This pattern is consistent with research linking public support to SME access to finance,
technology, and performance-relevant resources [23], [34], [50], [51]. The moderation result adds a distinct
contribution: Green Innovation Capability is more strongly associated with Sustainable Performance when the
institutional environment provides greater digital support. This suggests complementarity between internal capability
and external policy support, while the cross-sectional design does not establish causal direction. Supportive digital
infrastructure, incentives, advisory programs, standards, and access mechanisms may help firms implement and scale
green innovation, but this interpretation should be tested longitudinally.

5. Conclusion and Recommendations

5.1. Conclusions

This study examined how digital transformation is associated with the sustainable performance of SMEs by integrating
dynamic capabilities, green innovation capability, and government digital support within a unified conceptual
framework. Using a two-stage design and 751 usable cross-sectional survey responses from enterprises in Ho Chi Minh
City and Dong Nai, the analysis shows that digital transformation has the strongest positive direct association with
sustainable performance and is also positively associated with green innovation capability and dynamic capabilities.
Green innovation capability emerges as the central mediating mechanism: it partially mediates the DT — SP
relationship and transmits part of the DC — SP association. In contrast, dynamic capabilities do not independently
mediate DT — SP, and the serial mediation pathway is not statistically supported. Government digital support has both
a positive direct association with sustainable performance and a positive moderating effect on the GIC — SP
relationship. Because the study is cross-sectional and single-informant, these results should be interpreted as patterns
of association rather than causal effects. The findings nevertheless indicate that digitalization, green innovation
capability, and institutional support are jointly relevant to sustainable SME performance in this context.

5.2. Recommendations

(1) Theoretical recommendations: The study offers four theoretical recommendations. First, it shifts the digital
transformation-sustainability debate from a direct-effect perspective to a mechanism-and-boundary-condition
perspective. Rather than assuming that digital transformation automatically yields sustainability, the model
demonstrates that Green Innovation Capability constitutes a significant transmission mechanism and Government
Digital Support conditions the strength of the green innovation-performance relationship. Second, the study
distinguishes between broad organizational capabilities and sustainability-specific capabilities. Dynamic Capabilities
contribute to Green Innovation Capability and Sustainable Performance, but their effect is comparatively small, and
they do not mediate the Digital Transformation — Sustainable Performance relationship. Green Innovation Capability,
in contrast, has a substantially stronger direct effect on Sustainable Performance and mediates two important
relationships. This supports the view that specific deployment capabilities may be more proximal predictors of
performance than broad adaptive capabilities. Third, the analysis integrates organizational and institutional
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explanations. Much SME digitalization research focuses primarily on internal technology and capability factors, while
policy research typically treats government support as an antecedent of adoption or performance. By modeling
government digital support as a moderator, the present study shows that policy support can influence the productivity
of an internal capability. Fourth, the study contributes evidence from Vietnamese SMEs. Emerging-economy research
on digitalization and innovation is growing, but contexts differ substantially in digital infrastructure, public policy,
organizational maturity, and environmental pressure. The Ho Chi Minh City-Dong Nai setting demonstrates that digital
transformation, green innovation, and government support are jointly relevant for sustainable SME performance in a
rapidly transforming business environment.

Limitations and future research: The study has several limitations. First, the quantitative design is cross-sectional, so
temporal ordering is theoretically motivated rather than directly observed; future longitudinal or quasi-experimental
designs should test whether digital transformation precedes capability development and sustainability outcomes.
Second, all five constructs were measured using single-informant perceptual Likert scales. A dedicated marker variable
was not included, and a full-collinearity common-method diagnostic cannot be validly reconstructed from the retained
manuscript/output materials; residual common-method variance therefore cannot be ruled out. Future validation should
combine multiple informants with objective indicators such as digital investment, revenue growth, energy use, waste
reduction, innovation outputs, or ESG-related metrics. Third, the empirical setting is limited to SMEs in Ho Chi Minh
City and Dong Nai. The retained materials do not provide respondent-position/tenure variables, unique-firm identifiers,
or a verified sector/size cross-tab, which limits assessment of informant representativeness, duplicate responses from
the same SME, non-response patterns, and multi-group robustness across industries. Future studies should maintain a
firm-level sampling frame and report recruitment flow, respondent roles and tenure, SME size and sector, and sector-
specific multi-group tests. Fourth, the model explains only 0.6% of the variance in Dynamic Capabilities and 6.9% in
Green Innovation Capability; leadership, organizational culture, employee digital skills, environmental orientation,
absorptive capacity, competitive pressure, financial constraints, and managerial risk aversion are plausible additional
antecedents or boundary conditions. Fifth, Government Digital Support is modeled as a single three-item construct.
The present instrument does not support a valid post hoc disaggregation into subsidies, training, infrastructure, and
regulatory support; future research should develop multi-item dimensions for these policy instruments and test their
separate direct and moderating effects. Sixth, the positive linear specification may overlook short-run digital rebound
effects, cash-flow pressure, implementation costs, and e-waste before longer-run efficiency benefits materialize. Future
longitudinal research should test nonlinear effects and moderators such as financial constraints and managerial risk
aversion. Finally, industry-specific analyses should determine whether the structural relationships differ between
manufacturing and service SMEs, where digitalization and the environmental content of green innovation may differ.

6. Declarations

6.1. Author Contributions

Conceptualization: P.T.T., N.A.H.; Methodology: N.A.H.; Software: P.T.T.; Validation: P.T.T. and N.A.H.; Formal
Analysis: P.T.T. and N.A.H.; Investigation: P.T.T.; Resources: N.A.H.; Data Curation: N.A.H.; Writing Original Draft
Preparation: P.T.T. and N.A.H.; Writing Review and Editing: N.A.H. and P.T.T.; Visualization: P.T.T.; All authors
have read and agreed to the published version of the manuscript.

6.2. Data Availability Statement
The data presented in this study are available on request from the corresponding author.

6.3. Funding

The authors received financial support for the research from Sai Gon University and Lac Hong University.

6.4. Institutional Review Board Statement
Not applicable.

6.5. Informed Consent Statement
Not applicable.



Journal of Applied Data Sciences ISSN 2723-6471
Vol. 7, No. 4, December 2026, pp. 2751-2764 2762

6.6. Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

References

[1] N. Abu, F. P. Da Silva, and P. R. Vieira, “Government support for SMEs in the FinTech era: Enhancing access to finance,
survival, and performance,” Digit. Bus., vol. 5, no. 1, pp. 1-19, 2025, doi: 10.1016/j.digbus.2024.100099.

[2] B. Ahmad, I. Shafique, A. Qammar, M. Ercek, and M. N. Kalyar, “Prompting green product and process innovation:
Examining the effects of green transformational leadership and dynamic capabilities,” Technol. Anal. Strateg. Manage., vol.
36, no. 6, pp. 1111-1123, 2024, doi: 10.1080/09537325.2022.2071692.

[3] A. Ahmed, D. T. Ayentimi, and J. N. Sandow, “Organisational creativity on product innovation performance of SMEs:
Exploring mechanisms and boundary conditions,” Innovation, vol. 27, mno. 4, pp. 622-642, 2025, doi:
10.1080/14479338.2024.2389898.

[4] O. M. Alkhasoneh, H. Jamaludin, A. R. Zahar, and M. A. Al-Sharafi, “Drivers of social media use among SMEs and its
impact on brand awareness and customer engagement,” Asia-Pac. J. Bus. Admin., vol. 17, no. 3, pp. 595-615, 2025, doi:
10.1108/APJBA-02-2024-0102.

[5] K.Amoa-Gyarteng and S. Dhliwayo, “Cultivating success: Organizational culture’s influence on innovation and performance
in SMEs,” Cogent Bus. Manage., vol. 11, no. 1, pp. 1-23, 2024, doi: 10.1080/23311975.2024.2397070.

[6] M. Asad, I. K. Magableh, M. Ta’ Amnha, M. H. Mahrouq, and M. U. Asif, “Mediating role of social media adoption between
the impact of entrepreneurial orientation and perceived benefits of social media on performance of Jordanian entreprencurial
firms,” Cogent Bus. Manage., vol. 12, no. 1, pp. 1-18, 2025, doi: 10.1080/23311975.2025.2592424.

[7] D.G. Borojo, J. Yushi, Z. Hongyu, L. Xiao, and M. Miao, “A pathway to the green revolution in emerging economies: How
does green technological innovation affect green growth and ecological sustainability?,” Econ. Res.-Ekon. Istrazivanja, vol.
36, no. 1, pp. 1-23, 2023, doi: 10.1080/1331677X.2023.2167223.

[8] D. Chen, H. Hu, and C. P. Chang, “Green finance, environment regulation, and industrial green transformation for corporate
social responsibility,” Corp. Social Responsib. Environ. Manage., vol. 30, no. 5, pp. 2166-2181, 2023, doi: 10.1002/csr.2476.

[9] S. B. Egala, J. Amoah, A. B. Jibril, R. Opoku, and E. Bruce, “Digital transformation in an emerging economy: Exploring
organizational drivers,” Cogent Social Sci., vol. 10, no. 1, pp. 1-23, 2024, doi: 10.1080/23311886.2024.2302217.

[10] W. W. Gao, G. C. Lv, and Z. F. Li, “The impact of government support on firm innovation: Evidence from China,”
Managerial Decis. Econ., vol. 44, no. 7, pp. 3907-3922, 2023, doi: 10.1002/mde.3916.

[11] Y. Gong, Y. H. Yao, and A. Zan, “The too-much-of-a-good-thing effect of digitalization capability on radical innovation:
The role of knowledge accumulation and knowledge integration capability,” J. Knowl. Manage., vol. 27, no. 6, pp. 1680—
1701, 2023, doi: 10.1108/JKM-05-2022-0352.

[12] F. Guo, C. Yang, and S. Feng, “The impact of digital economy on green technology innovation and its mechanism: Evidence
from 274 cities in China,” Emerg. Markets Finance Trade, vol. 60, no. 9, pp. 1971-1985, 2024, doi:
10.1080/1540496X.2023.2297925.

[13] A. Holl and R. Rama, “Spatial patterns and drivers of SME digitalisation,” J. Knowl. Econ., vol. 15, no. 2, pp. 5625-5649,
2024, doi: 10.1007/s13132-023-01257-1.

[14] L. Hu, M. Olivieri, and R. Rialti, “Dynamically adapting to the new normal: Unpacking SMEs’ adoption of social media
during COVID-19 outbreaks,” J. Bus. Ind. Marketing, vol. 38, no. 8, pp. 1675-1688, 2023, doi: 10.1108/JBIM-01-2022-
0052.

[15] D. Jewapatarakul and P. Ueasangkomsate, “Digital organizational culture, organizational readiness, and knowledge
acquisition affecting digital transformation in SMEs from food manufacturing sector,” SAGE Open, vol. 14, no. 4, pp. 1-15,
2024, doi: 10.1177/21582440241297405.

[16] B. Kiranantawat and S. Z. Ahmad, “Conceptualising the relationship between green dynamic capability and SME
sustainability performance: The role of green innovation, organisational creativity and agility,” Int. J. Organ. Anal., vol. 31,
no. 7, pp. 3157-3178, 2023, doi: 10.1108/1JOA-04-2022-3246.

[17] V. Kumar, R. Sindhwani, A. Behl, A. Kaur, and V. Pereira, “Modelling and analysing the enablers of digital resilience for
small and medium enterprises,” J. Enterp. Inf. Manage., vol. 53, no. 2, pp. 580-599, 2023, doi: 10.1108/JEIM-01-2023-0002.


https://doi.org/10.1016/j.digbus.2024.100099
https://doi.org/10.1016/j.digbus.2024.100099
https://doi.org/10.1080/09537325.2022.2071692
https://doi.org/10.1080/09537325.2022.2071692
https://doi.org/10.1080/09537325.2022.2071692
https://doi.org/10.1080/14479338.2024.2389898
https://doi.org/10.1080/14479338.2024.2389898
https://doi.org/10.1080/14479338.2024.2389898
https://doi.org/10.1108/APJBA-02-2024-0102
https://doi.org/10.1108/APJBA-02-2024-0102
https://doi.org/10.1108/APJBA-02-2024-0102
https://doi.org/10.1080/23311975.2024.2397070
https://doi.org/10.1080/23311975.2024.2397070
https://doi.org/10.1080/23311975.2025.2592424
https://doi.org/10.1080/23311975.2025.2592424
https://doi.org/10.1080/23311975.2025.2592424
https://doi.org/10.1080/1331677X.2023.2167223
https://doi.org/10.1080/1331677X.2023.2167223
https://doi.org/10.1080/1331677X.2023.2167223
https://doi.org/10.1002/csr.2476
https://doi.org/10.1002/csr.2476
https://doi.org/10.1080/23311886.2024.2302217
https://doi.org/10.1080/23311886.2024.2302217
https://doi.org/10.1002/mde.3916
https://doi.org/10.1002/mde.3916
https://doi.org/10.1108/JKM-05-2022-0352
https://doi.org/10.1108/JKM-05-2022-0352
https://doi.org/10.1108/JKM-05-2022-0352
https://doi.org/10.1080/1540496X.2023.2297925
https://doi.org/10.1080/1540496X.2023.2297925
https://doi.org/10.1080/1540496X.2023.2297925
https://doi.org/10.1007/s13132-023-01257-1
https://doi.org/10.1007/s13132-023-01257-1
https://doi.org/10.1108/JBIM-01-2022-0052
https://doi.org/10.1108/JBIM-01-2022-0052
https://doi.org/10.1108/JBIM-01-2022-0052
https://doi.org/10.1177/21582440241297405
https://doi.org/10.1177/21582440241297405
https://doi.org/10.1177/21582440241297405
https://doi.org/10.1108/IJOA-04-2022-3246
https://doi.org/10.1108/IJOA-04-2022-3246
https://doi.org/10.1108/IJOA-04-2022-3246
https://doi.org/10.1108/JEIM-01-2023-0002
https://doi.org/10.1108/JEIM-01-2023-0002

Journal of Applied Data Sciences ISSN 2723-6471
Vol. 7, No. 4, December 2026, pp. 2751-2764 2763

[18] M. A. Kurniawan and Y. Iskandar, “The effect of technology adaptation and government financial support on sustainable
performance of MSMEs during the COVID-19 pandemic,” Cogent Bus. Manage., vol. 10, no. 1, pp. 1-23, 2023, doi:
10.1080/23311975.2023.2177400.

[19] Y. Lin, Q. J. Wang, and M. Q. Zheng, “Nexus among digital economy, green innovation, and green development: Evidence
from China,” Emerg. Markets Finance Trade, vol. 60, no. 4, pp. 704—723, 2024, doi: 10.1080/1540496X.2023.2258260.

[20] Z. Liu, B. Liu, H. Luo, and S. Chen, “Digital economy and fiscal decentralization: Drivers of green innovation in China,”
Heliyon, vol. 10, no. 13, pp. 1-18, Jul. 2024, doi: 10.1016/j.heliyon.2024.e33870.

[21] H. Long, G. F. Feng, Q. Gong, and C. P. Chang, “ESG performance and green innovation: An investigation based on quantile
regression,” Bus. Strategy Environ., vol. 32, no. 7, pp. 51025118, 2023, doi: 10.1002/bse.3410.

[22] M. K. Loo, S. Ramachandran, and R. N. Raja Yusof, “Unleashing the potential: Enhancing technology adoption and
innovation for micro, small and medium-sized enterprises (MSMESs),” Cogent Econ. Finance, vol. 11, no. 2, pp. 1-32, 2023,
doi: 10.1080/23322039.2023.2267748.

[23] H. Lu and M. S. Shaharudin, “Role of digital transformation for sustainable competitive advantage of SMEs: A systematic
literature review,” Cogent Bus. Manage., vol. 11, no. 1, pp. 1-20, 2024, doi: 10.1080/23311975.2024.2419489.

[24] S. Luo, N. Yimamu, Y. Wu, H. Li, M. Irfan, and Y. Hao, “Digitalization and sustainable development: How could digital
economy development improve green innovation in China?,” Bus. Strategy Environ., vol. 32, no. 4, pp. 18471871, 2023,
doi: 10.1002/bse.3223.

[25] Y. Ma, G. Feng, Z. Yin, and C. Chang, “ESG disclosures, green innovation, and greenwashing: All for sustainable
development?,” Sustain. Dev., vol. 33, no. 2, pp. 17971815, 2025, doi: 10.1002/sd.3210.

[26] X.Meng and M. Imran, “The impact of corporate social responsibility on organizational performance with the mediating role
of employee engagement and green innovation: Evidence from the Malaysian banking sector,” Econ. Res.-Ekon. Istrazivanja,
vol. 37, no. 1, pp. 1-27, 2024, doi: 10.1080/1331677X.2023.2264945.

[27] M. Nayak, P. M. Nayak, and H. G. Joshi, “Digital platforms’ use in SMEs: A critical analysis of entrepreneurs’ behaviour,”
Cogent Econ. Finance, vol. 13, no. 1, pp. 1-21, 2025, doi: 10.1080/23322039.2025.2461337.

[28] W. Onngam and P. Charoensukmongkol, “Effect of social media agility on performance of small and medium enterprises:
Moderating roles of firm size and environmental dynamism,” J. Entrepreneurship Emerg. Econ., vol. 16, no. 6, pp. 1610—
1632, 2024, doi: 10.1108/JEEE-11-2022-0331.

[29] Y. Prakasaand Z. A. Jumani, “Linking digital capability to small business performance: The mediating role of digital business
transformation,” Cogent Bus. Manage., vol. 11, no. 1, pp. 1-17, 2024, doi: 10.1080/23311975.2024.2342486.

[30] G. D. Pranicevi¢, A. Borowicz, A. Talaja, and J. Kuczewska, “The digital transformation process in the small and medium
enterprise (SME) sector in the era of the COVID-19 pandemic,” Manage., vol. 28, no. 2, pp. 27-41, 2023, doi:
10.30924/mjcmi.28.2.3.

[31] D. Proksch, A. F. Rosin, S. Stubner, and A. Pinkwart, “The influence of a digital strategy on the digitalization of new ventures:
The mediating effect of digital capabilities and a digital culture,” J. Small Bus. Manage., vol. 62, no. 1, pp. 1-29, 2024, doi:
10.1080/00472778.2021.1883036.

[32] Y. Qiu, W. Liu, and J. Wu, “Digital economy and urban green innovation: From the perspective of environmental regulation,”
J. Environ. Planning Manage., vol. 68, no. 2, pp. 267-289, 2025, doi: 10.1080/09640568.2023.2244668.

[33] Sabihaini, A. Kurniawan, J. Eko Prasetio, and Rusdiyanto, “Environmental analysis and impact on green business strategy
and performance in SMEs post the COVID-19 pandemic,” Cogent Econ. Finance, vol. 12, no. 1, pp. 1-25, 2024, doi:
10.1080/23322039.2024.2330428.

[34] I. C. Q. Septilveda and A. Z. Collazos, “Innovation capabilities, innovation strategies and performance: An empirical analysis
in SMES,” Technol. Anal. Strateg. Manage., vol. 37, no. 1, pp. 19-34, 2025, doi: 10.1080/09537325.2023.2280523.

[35] N. Shah, A. W. Zehri, U. N. Saraih, N. A. A. Abdelwahed, and B. A. Soomro, “The role of digital technology and digital
innovation towards firm performance in a digital economy,” Kybernetes, vol. 53, no. 2, pp. 620-644, 2024, doi: 10.1108/K-
01-2023-0124.

[36] L. Siswanti, H. A. Riyadh, L. C. Nawangsari, Y. Mohd Yusoff, and M. W. Wibowo, “The impact of digital transformation for
sustainable business: The mediating role of corporate governance and financial performance,” Cogent Bus. Manage., vol. 11,
no. 1, pp. 1-16, 2024, doi: 10.1080/23311975.2024.2316954.


https://doi.org/10.1080/23311975.2023.2177400
https://doi.org/10.1080/23311975.2023.2177400
https://doi.org/10.1080/23311975.2023.2177400
https://doi.org/10.1080/1540496X.2023.2258260
https://doi.org/10.1080/1540496X.2023.2258260
https://doi.org/10.1016/j.heliyon.2024.e33870
https://doi.org/10.1016/j.heliyon.2024.e33870
https://doi.org/10.1002/bse.3410
https://doi.org/10.1002/bse.3410
https://doi.org/10.1080/23322039.2023.2267748
https://doi.org/10.1080/23322039.2023.2267748
https://doi.org/10.1080/23322039.2023.2267748
https://doi.org/10.1080/23311975.2024.2419489
https://doi.org/10.1080/23311975.2024.2419489
https://doi.org/10.1002/bse.3223
https://doi.org/10.1002/bse.3223
https://doi.org/10.1002/bse.3223
https://doi.org/10.1002/sd.3210
https://doi.org/10.1002/sd.3210
https://doi.org/10.1080/1331677X.2023.2264945
https://doi.org/10.1080/1331677X.2023.2264945
https://doi.org/10.1080/1331677X.2023.2264945
https://doi.org/10.1080/23322039.2025.2461337
https://doi.org/10.1080/23322039.2025.2461337
https://doi.org/10.1108/JEEE-11-2022-0331
https://doi.org/10.1108/JEEE-11-2022-0331
https://doi.org/10.1108/JEEE-11-2022-0331
https://doi.org/10.1080/23311975.2024.2342486
https://doi.org/10.1080/23311975.2024.2342486
https://doi.org/10.30924/mjcmi.28.2.3
https://doi.org/10.30924/mjcmi.28.2.3
https://doi.org/10.30924/mjcmi.28.2.3
https://doi.org/10.1080/00472778.2021.1883036
https://doi.org/10.1080/00472778.2021.1883036
https://doi.org/10.1080/00472778.2021.1883036
https://doi.org/10.1080/09640568.2023.2244668
https://doi.org/10.1080/09640568.2023.2244668
https://doi.org/10.1080/23322039.2024.2330428
https://doi.org/10.1080/23322039.2024.2330428
https://doi.org/10.1080/23322039.2024.2330428
https://doi.org/10.1080/09537325.2023.2280523
https://doi.org/10.1080/09537325.2023.2280523
https://doi.org/10.1108/K-01-2023-0124
https://doi.org/10.1108/K-01-2023-0124
https://doi.org/10.1108/K-01-2023-0124
https://doi.org/10.1080/23311975.2024.2316954
https://doi.org/10.1080/23311975.2024.2316954
https://doi.org/10.1080/23311975.2024.2316954

Journal of Applied Data Sciences ISSN 2723-6471
Vol. 7, No. 4, December 2026, pp. 2751-2764 2764

[37] P. Susanto, M. E. Hoque, N. U. Shah, A. H. Candra, N. M. Hashim, and N. L. Abdullah, “Entrepreneurial orientation and
performance of SMEs: The roles of marketing capabilities and social media usage,” J. Entrepreneurship Emerg. Econ., vol.
15, no. 2, pp. 379403, 2023, doi: 10.1108/JEEE-03-2021-0090.

[38] B. B. Tyler, B. Lahneman, D. Cerrato, A. D. Cruz, K. Beukel, N. Spielmann, and M. Minciullo, “Environmental practice
adoption in SMEs: The effects of firm proactive orientation and regulatory pressure,” J. Small Bus. Manage., vol. 62, no. 5,
pp. 2211-2246, 2024, doi: 10.1080/00472778.2023.2218435.

[39] P. Ueasangkomsate, “Empowering Thai SMEs through IT competency, digitalization and digital transformation for new
product development,” Cogent Bus. Manage., vol. 12, no. 1, pp. 1-19, 2025, doi: 10.1080/23311975.2025.2458758.

[40] L. E. Valdez-Juarez, E. A. Ramos-Escobar, O. E. Hernandez-Ponce, and J. A. Ruiz-Zamora, “Digital transformation and
innovation, dynamic capabilities to strengthen the financial performance of Mexican SMEs: A sustainable approach,” Cogent
Bus. Manage., vol. 11, no. 1, pp. 1-25, 2024, doi: 10.1080/23311975.2024.2318635.

[41] J. F. Hair et al., “When to use and how to report the results of PLS-SEM,” Eur. Bus. Rev.,vol. 31, no. 1, pp. 2-24, 2019, doi:
10.1108/EBR-11-2018-0203.

[42] Q. Wang, H. Wang, G. Feng, and C. Chang, “Impact of digital transformation on performance of environment, social, and
governance: Empirical evidence from China,” Bus. Ethics Environ. Responsib., vol. 32, no. 4, pp. 1373-1388, 2023, doi:
10.1111/beer.12573.

[43] Q. Xu, X. Li, Y. Dong, and F. Guo, “Digitization and green innovation: How does digitization affect enterprises’ green
technology innovation?,” J. Environ. Planning Manage., vol. 68, no. 6, pp. 1282-1311, 2025, doi:
10.1080/09640568.2023.2285729.

[44] N. N. You, Y. Lou, W. Zhang, D. Chen, and L. Zeng, “Leveraging resources and dynamic capabilities for organizational
resilience amid COVID-19,” S. Afr. J. Bus. Manage., vol. 54, no. 1, pp. 1-12, 2023, doi: 10.4102/sajbm.v54i1.3802.

[45] Z. Zainuri, M. Z. Yasin, R. N. F. Amijaya, R. N. Wilantari, and S. Vipindrartin, “The role of government policy on the
performance of MSMEs in the creative industry: Evidence from Jember Regency, East Java, Indonesia,” Cogent Econ.
Finance, vol. 13, no. 1, pp. 1-15, 2025, doi: 10.1080/23322039.2024.2446657.

[46] Q.J. Wang, W.Z.Li, Z. Y. Gong, and J. Y. Fu, “The coupling and coordination between digital economy and green economy:
Evidence from China,” Emerg. Markets Finance Trade, vol. 61, no. 3, pp. 562-578, 2025, doi:
10.1080/1540496X.2024.2399555.

[47] S. Wang and H. Zhang, “Enhancing SMEs sustainable innovation and performance through digital transformation: Insights
from strategic technology, organizational dynamics, and environmental adaptation,” Socio-Econ. Planning Sci., vol. 98, no.
1, pp. 1-16, 2025, doi: 10.1016/j.seps.2024.102124.

[48] T. Gonzalez-Cruz, J. A. Clemente-Almendros, J. C. Castillo-Martinez, and A. Diaz-Pelaez, “Linking environmental
sustainability, digital transformation, and innovation: Evidence from micro-enterprises and SMEs,” J. Innov. Knowl., vol. 10,
no. 6, pp. 1-15, 2025, doi: 10.1016/j.jik.2025.100849.

[49] H. Honglei, A. N. Khan, K. Shahzad, and M. A. Soomro, “Empowering SMEs for sustainable development: The role of
digital transformation and employee well-being,” Sustain. Dev., vol. 33, no. S1, pp. 873—-884, 2025, doi: 10.1002/sd.70048.

[50] E. Asiedu, S. Alhassan, M. Majeed, and E. Malcalm, “Green dynamic capability and sustainability performance: The roles
of green innovation and green sustainability of manufacturing firms,” Discover Sustain., vol. 6, no. 1, pp. 1-19, 2025, doi:
10.1007/s43621-025-01445-w.

[51] D.S.Bindeeba, E. K. Tukamushaba, and R. Bakashaba, “How digital capabilities and credit access influence green innovation
performance in small and medium enterprises in resource constrained settings,” Discover Sustain., vol. 6, no. 1, pp. 1-20,
2025, doi: 10.1007/s43621-025-01916-0.


https://doi.org/10.1108/JEEE-03-2021-0090
https://doi.org/10.1108/JEEE-03-2021-0090
https://doi.org/10.1108/JEEE-03-2021-0090
https://doi.org/10.1080/00472778.2023.2218435
https://doi.org/10.1080/00472778.2023.2218435
https://doi.org/10.1080/00472778.2023.2218435
https://doi.org/10.1080/23311975.2025.2458758
https://doi.org/10.1080/23311975.2025.2458758
https://doi.org/10.1080/23311975.2024.2318635
https://doi.org/10.1080/23311975.2024.2318635
https://doi.org/10.1080/23311975.2024.2318635
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1111/beer.12573
https://doi.org/10.1111/beer.12573
https://doi.org/10.1111/beer.12573
https://doi.org/10.1080/09640568.2023.2285729
https://doi.org/10.1080/09640568.2023.2285729
https://doi.org/10.1080/09640568.2023.2285729
https://doi.org/10.4102/sajbm.v54i1.3802
https://doi.org/10.4102/sajbm.v54i1.3802
https://doi.org/10.1080/23322039.2024.2446657
https://doi.org/10.1080/23322039.2024.2446657
https://doi.org/10.1080/23322039.2024.2446657
https://doi.org/10.1080/1540496X.2024.2399555
https://doi.org/10.1080/1540496X.2024.2399555
https://doi.org/10.1080/1540496X.2024.2399555
https://doi.org/10.1016/j.seps.2024.102124
https://doi.org/10.1016/j.seps.2024.102124
https://doi.org/10.1016/j.seps.2024.102124
https://doi.org/10.1016/j.jik.2025.100849
https://doi.org/10.1016/j.jik.2025.100849
https://doi.org/10.1016/j.jik.2025.100849
https://doi.org/10.1002/sd.70048
https://doi.org/10.1002/sd.70048
https://doi.org/10.1007/s43621-025-01445-w
https://doi.org/10.1007/s43621-025-01445-w
https://doi.org/10.1007/s43621-025-01445-w
https://doi.org/10.1007/s43621-025-01916-0
https://doi.org/10.1007/s43621-025-01916-0
https://doi.org/10.1007/s43621-025-01916-0

	1. Introduction
	2. Literature Review
	2.1. Digital transformation and dynamic capabilities
	2.2. Digital transformation and green innovation capability
	2.3. Digital transformation and sustainable performance
	2.4. Dynamic capabilities, green innovation and sustainable performance
	2.5. Green innovation capability and sustainable performance
	2.6. Government digital support as an institutional enabler and boundary condition
	2.7. Mediating role of green innovation capability

	3. Methodology
	3.1. Research design and context
	3.2. Qualitative phase and scale refinement
	3.3. Quantitative survey and sample
	3.4. Measures and analytical procedure

	4. Results and Discussion
	4.1. Descriptive statistics and measurement model assessment
	4.2. Structural model and direct effects
	4.3. Mediation analysis
	4.4. Moderation, predictive assessment and IPMA
	4.5. Discussion of findings

	5. Conclusion and Recommendations
	5.1. Conclusions
	5.2. Recommendations

	6. Declarations
	6.1. Author Contributions
	6.2. Data Availability Statement
	6.3. Funding
	6.4. Institutional Review Board Statement
	6.5. Informed Consent Statement
	6.6. Declaration of Competing Interest
	References



