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Abstract: Digital transformation is reshaping MSMEs’ value-creation logics and shifting coordination
toward platform ecosystems, yet it remains unclear when Digital Transformation Capabilities (DTC)
strengthen entrepreneurial resources into performance. Accordingly, this study tests DTC as a
boundary condition moderating the effects of Entrepreneurial Network (EN), Entrepreneurial
Orientation (EO), and Entrepreneurial Competence (EC) on MSMEs' performance (SMEP) among
MSMEs in Makassar, Indonesia. Survey data from 254 MSME owners and managers were analyzed
using PLS-SEM, with MICOM-based measurement invariance assessment and multigroup analysis by
business age. The results show that EN, EO, and EC contribute positively to SMEP and remain stable
across both age groups. DTC does not moderate the EO—performance or EC—performance relationships.
In contrast, the ENXDTC interaction is negative in the overall sample and is significant in enterprises
older than 3 years, while it is not detected in enterprises aged 0—3 years. These findings imply that DTC
functions as a selective conversion capability that can introduce network-coordination frictions at
certain maturity stages; therefore, digital strategy should prioritize relationship orchestration rather
than network expansion alone. The study’s originality lies in integrating bundled entrepreneurial
resources with DTC and conducting invariance-supported cross-group comparisons in the context of
MSMESs in Makassar, Indonesia.

Keywords: Digital transformation capabilities, Entrepreneurial capabilities, Entrepreneurial network, Entrepreneurial
orientation, MSMEs performance.

1. Introduction

Digital transformation is organizational change driven by digital technology diffusion, requiring
strategic redesign of value creation, processes, and resources [1, 27]. It is a managerial agenda that
reshapes performance metrics and growth as enterprises move into platform ecosystems and
interconnected value networks, Verhoef et al. [37] and Plekhanov et al. [47. Kraus et al. [5] note fast-
growing yet fragmented research, so boundary conditions for how and when it improves performance,
especially for micro, small, and medium enterprises (MSMESs), remain underspecified. Warner and
Wiger [67] likewise show that transformation capabilities rest on dynamic micro-foundations shaped by
contingencies. In emerging economies, MSMEs face resource constraints and turbulence and follow
heterogeneous paths, including digital acceleration, sales digitalization for survival, or dependence on
digitally capable partners when literacy is limited [7, 87. In Indonesia, relational capital and
entrepreneurial capability still matter for performance, yet their effects depend on how MSMEs
orchestrate resources and digital channels [97. In Makassar city of Indonesia, as an emerging market,
entrepreneurial networks, entrepreneurial orientation, and entrepreneurial competence are reported to
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improve MSMESs' performance, making it a relevant setting to test digital capability-based boundary
conditions [107].

Entrepreneurial networking research treats networks as access devices for information, resources,
and market interfaces that support opportunity recognition and commercialization, especially when
value is co-created with actors in digital ecosystems Verhoef et al. [37] and Plekhanov et al. [4].
Cenamor et al. [117] report that digital platform-related capabilities strengthen network capability and
enhance innovation and value capture in interconnected ecosystems, while [127] shows that networking
practices in MSMEs build marketing capability and resource acquisition, yet effects may be non-linear
because they depend on how ties are configured and mobilized. Thus, entrepreneurial networking is a
central antecedent of MSMEs' performance, but the conditions that make it more productive in
digitalized markets remain open [27]. For entrepreneurial orientation, the orientation-performance link
varies with context and operationalization [137] and may improve performance through relevant
capability or competence pathways rather than a uniform direct effect [147]. For entrepreneurial
competence, competence is positively associated with MSMEs performance, especially when tied to
strategy execution and uncertainty management [15 ], and particular competence or capability bundles
help explain superior resource-to-performance conversion [167].

In much entrepreneurship research, entrepreneurial network (EN), entrepreneurial orientation
(EO), and entrepreneurial competence (EC) are treated as strategic assets, relational, behavioral, and
managerial capabilities that are assumed to enhance performance by expanding access to information,
opportunities, and productive resources; hence, antecedent to performance links are often modeled as
relatively direct [11, 13, 157. Digital transformation scholarship, however, stresses that digitalization
reshapes value creation architecture, processes, and ecosystem coordination, so resource ownership or
access does not automatically lead to performance without the ability to integrate and reconfigure
resources to fit digital channel logics and cross-actor governance [1-3, 67. From a dynamic capabilities
perspective, performance in fast-changing environments depends on sensing, seizing, and transforming
or reconfiguring to capture digital opportunities, mobilize commitments, and redesign operational and
relational configurations [6, 17]. This sharpens a theoretical tension: if resource-based logic is
sufficient, EN, EO, and EC should show relatively stable positive effects. Conversely, dynamic
capabilities predict contingency, with stronger effects when MSMEs possess digital transformation
capabilities that convert entrepreneurial assets into valuable digital strategy execution [1, 6, 17].
Variation in the EO performance relationship [137] and platform-oriented MSME evidence show that
similar networks produce different outcomes depending on digital capabilities [3, 117]. Support
positioning digital transformation capability as a moderator to clarify how networking, orientation, and
competence translate into performance in digitalized markets [1, 27].

Cross-context empirical evidence increasingly associates digital initiatives and capabilities with
MSMESs' performance, yet prevailing designs still privilege direct effects or single mediating
mechanisms. Heredia et al. [187] report that digital capability affects business performance, with
technological capability mediating the relationship in a data-driven new normal across 27 countries. For
innovative  MSMEs, Merin-Rodriganez et al. [19] find that digital transformation improves
performance through business model innovation as a partial mediator and highlight MSME
heterogeneity, making boundary conditions salient. Complementarily, I'reitas et al. [207] indicate that
digital capability affects business performance and suggest ecosystem orchestration capability as an
antecedent to other capabilities, helping explain why MSMEs differ in extracting value from digital
channels. These studies reinforce a mechanism gap: evidence of digital transformation effects exists, but
the process through which entrepreneurial resources, namely networks, orientation, and competence,
translate into performance via digital capability orchestration remains insufficiently integrated at the
explanatory model level [217].

In entrepreneurship research, strategic antecedent-performance links are widely tested but often
evolve in parallel streams without a coherent integrated framework. Basco et al. [227] document cross-
country variation in the entrepreneurial orientation-performance relationship, while (2387 shows that
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network capability enables scaling when strategic orientations are translated into actions that expand
resource access. Ibidunni et al. [247] link entrepreneurial competence to small-firm performance in
developing economies but rarely specify how competence attaches to digital channel architecture and
resource recombination, and Kusa et al. [257] highlight equifinality, implying that universal paths can
mask heterogeneous mechanisms. This boundary-condition gap is sharper in digitalized markets: studies
model conditions that strengthen or weaken digital capability effects, yet seldom connect them to the
bundled resources of networks, orientation, and competence in one design. Hassan et al. [267] find that
digital diffusion relates to MSME innovation performance, and absorptive capacity strengthens the link,
whereas [27] reports that digital dynamic capabilities drive digital transformation and transformation
costs weaken its effect on MSME environmental performance. Methodologically, group comparisons in
PLS-SEM require measurement invariance 287, yet few studies design capability-based heterogeneity
tests via multigroup analysis that satisfy invariance prerequisites [297].

Therefore, several gaps remain. First, evidence on EN, EO, and EC as predictors of MSMEs'
performance is substantial, yet the capability architecture explaining how these resources are converted
into performance through digital channels is still rarely modeled explicitly and integratively. Second,
cross-context variation in entrepreneurial antecedent effects implies contingency, requiring boundary-
condition tests consistent with dynamic capabilities arguments about resource reconfiguration rather
than universal-effect assumptions. Third, because EN, EO, and EC, and digital transformation capability
are often examined partially or in isolation, the literature still lacks a coherent explanation of MSMEs'
value creation, and evidence remains limited for Makassar, Indonesia, as an emerging economy [307].
Fourth, testing coefficient heterogeneity across MSME subgroups requires adequate measurement
invariance so observed differences reflect structural heterogeneity rather than measurement artifacts.
Building on these gaps, this study tests an integrated framework in which EN, EO, and EC affect
MSME performance and evaluates when these effects strengthen or weaken via digital transformation
capability as a boundary condition. The resulting research questions ask: (RQ1) to what extent do EN,
EO, and EC explain performance variation among MSMEs in Makassar; (RQ2) does digital
transformation capability strengthen or weaken each effect; and (RQ3) do effects differ across MSME
groups by enterprise age using MGA preceded by invariance testing, given that enterprise age proxies
life-cycle stage and accumulated experience or capability [31, 327].

This study contributes to the literature in four ways. First, it brings together entrepreneurial
networking, entrepreneurial orientation, and entrepreneurial competence as bundled entrepreneurial
resources and tests their simultaneous effects in explaining MSMEs' performance in a digitalized
market context. Second, it advances a dynamic capabilities account by examining digital transformation
capability as a boundary condition that clarifies whether and how entrepreneurial resources translate
into MSMEs' performance. Third, it offers a methodological contribution by assessing structural
heterogeneity via PLS-SEM multigroup analysis (MGA) with adequate measurement invariance
procedures (MICOM), ensuring subgroup inferences are not reduced to average effects. IFourth, it
provides contextual evidence from MSMEs in Makassar, Indonesia, enriching the understanding of
entrepreneurial resources and digital transformation capability under resource constraints and
intensifying digital competition.

2. Literature Review
2.1. Theoretical Framework

Resource-based view (RBV), introduced by Wernerfelt [387] and formalised by Barney [347,
explains performance differences through heterogeneity in firm-controlled resources and capabilities
because some resources are valuable and difficult to imitate or transfer. Within this logic, EN, EO, and
EC constitute bundled entrepreneurial resources, respectively relational, behavioral-strategic, and
managerial capabilities, that can enhance MSMESs' performance when effectively bundled and mobilized
to broaden access to information and opportunities, coordinate across actors, and strengthen strategic
execution [357]. RBV is particularly relevant for MSMEs in emerging economies because regulatory
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and market uncertainty, combined with limited tangible assets, shifts strategic emphasis toward
intangibles such as human capital and social capital [10, 357]. However, synthesis evidence indicates that
the EO-performance relationship, although positive, is sensitive to contextual variation and
measurement operationalisation, implying that average effects may conceal unstable mechanisms across
MSMES' configurations [137. Similarly, EC is associated with MSMESs' performance in developing-
country settings, yet the effect strength varies across competence dimensions, underscoring the need to
specify when competence becomes most productive [157].

Digital transformation research frames digital transformation as organizational change beyond
technology adoption, involving shifts in value creation logic, processes, and resource configurations as
firms operate through platform architectures and value networks [1, 3, 57. Because this change is
dynamic and often non-linear, an RBV-only account risks a mechanism gap in which entrepreneurial
resources do not automatically convert into performance [1, 217. Therefore, dynamic capabilities,
rooted in Teece et al. [8367] and articulated as sensing, seizing, and transforming, emphasise sensing
opportunities, seizing them through resource commitments, and transforming or reconfiguring the
resource base and cross-actor orchestration in turbulent environments [6, 17]. For MSMEs,
heterogeneous transformation paths and constraints such as IT security, scarce talent, external
specialists, and uneven implementation capability imply that DTC functions as a boundary condition for
execution quality and digital value realization [[7, 377. Accordingly, the model treats EN, EO, and EC as
RBV-based antecedents and positions DTC as a dynamic-capabilities-based moderator, operating as a
conversion mechanism that can strengthen or weaken entrepreneurial resource productivity in digital
architectures [6, 11, 17, 34, 387].

2.2. Micro, Small, and Medium Enterprises Performance

Micro, Small, and Medium Enterprises (MSMESs) performance is a multidimensional outcome that
captures how effectively micro, small, and medium enterprises convert resources and strategies,
including entrepreneurial and digital initiatives, into observable operational, market, innovation,
relational, and continuity results [39-417. Consistent with contemporary MSME research, we do not
reduce performance to a single financial metric because strategic and digital effects may emerge
unevenly across dimensions [97]. In emerging economies, non-financial outcomes such as innovation
contribution, customer satisfaction, and resilience are substantively important under resource
constraints, demand volatility, and competitive pressure [42, 437]. Operationally, MSMEs' performance
is measured using a perceptual, relative-performance benchmark against main competitors, an approach
suitable when objective data are inaccessible, sectorally heterogeneous, or non-standardized [9, 237.
Accordingly, the construct is captured through five indicators: operational efficiency; sales growth; the
revenue contribution of product, service, and process innovation; customer satisfaction and repeat
purchase propensity; and continuity or resilience reflected in cash flow stability and adaptability to
market change [39-427.

2.8. Entrepreneurial Network

Entrepreneurial network (EN) is defined as MSMESs’ relational capability to build and activate
external ties that provide resources, market information, and commercial opportunities beyond internal
reach, as value coordination increasingly occurs across actors in digitalized ecosystems [10, 447]. EN
reflects relationship management rather than connection volume and comprises routines to initiate,
develop, and orchestrate interactions so networks function as channels for market learning and resource
mobilization into business action [457]. For MSMEs in emerging markets shaped by platform logics,
EN also entails leveraging ties for strategic collaboration and value co-creation because platform and
digital capabilities can interact with network capability in shaping access and commercialization
effectiveness [467]. Operationally, EN is captured through partner access, value co-creation
collaboration, interaction frequency, customer closeness for feedback and preference sensing, and
network diversification across actors and channels [11, 12, 44, 477]. Furthermore, an activatable EN
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provides mechanisms to access and orchestrate information, partners, and market interfaces that
support MSMEs” multidimensional outcomes, including operational efficiency, sales growth, innovation
contribution, customer satisfaction, and continuity [48, 497]. Empirical evidence indicates that network
capability improves business outcomes by enhancing information quality and expanding resource access
for strategy execution, with stronger potential as ecosystems digitalize, as reported by Syulhasbiullah et
al. (107, Zacca [46 ], and Riaz et al. [507]. Therefore, we propose the following hypothesis:

H.. Entrepreneurial Network positively affects MSMEs' Performance.

2.4. Entrepreneurial Orientation

Entrepreneurial orientation (EO) is defined as an MSMLE'’s strategic posture expressed through
innovative, proactive, and risk-taking behaviors when identifying, evaluating, and exploiting business
opportunities in increasingly digitalized and turbulent environments [51, 527]. For online trading-
oriented MSMEs in Makassar, EO is treated as an action pattern guiding offer renewal and competitive
moves rather than a general attitude, so its operationalization should capture behaviors closest to
strategy execution [ 10, 53, 547]. Accordingly, EO is measured with five indicators: introducing valuable
new or improved products/services, acting earlier than competitors to seize opportunities, committing
resources to high-uncertainty decisions with attractive returns, continuously monitoring market change
and adjusting decisions, and responding quickly by adapting products, channels, or promotions before
opportunities dissipate [55-57 . Conceptually, EO reflects the extent to which MSMEs initiate renewal,
anticipate change, and tolerate risk to create value, and should improve marketable outcomes through
faster market timing, more frequent renewal, and timely resource commitments under uncertainty,
thereby strengthening the conversion of entrepreneurial strategy into multidimensional performance
[56-597. Prior studies report positive EO-performance associations across innovation and business
outcomes, as reported by Ibarra-Cisneros and Hernandez-Perlines [537, Kusa et al. [547], Kohtamiki et
al. [5657, Ferreras-Méndez et al. [567, and Prasannath et al. [577]. Therefore, we propose the following
hypothesis:

H.. Entrepreneurial Orientation positively affects MSMUEs' Performance.

2.5. Entrepreneurial Competencies

Entrepreneurial Competence (EC) is the capability of owners or managers of MSMEs to execute
entrepreneurial activities through technical, managerial, innovation, strategic decision-making, and human
resource management competencies that orchestrate limited resources into business action [15, 24, 60]. In
emerging economies, where tangible assets are constrained and adaptation pressures are high, EC
functions as an “ability to execute,” linking entrepreneurial intent and strategy to operational and
market results [24, 587. Accordingly, EC is operationalized through five behavioral domains capturing process
quality and efficiency, disciplined operations control, renewal creation and commercialization, investment
prioritization under uncertainty, and people management for goal attainment [ 15, 60 | consistent with evidence
that competence configurations underpin innovation and sustained performance outcomes for MSMEs
under environmental change [617]. Empirical work links EC and related entrepreneurial knowledge and
skills to MSMEs' performance because competence improves investment decision quality, supports
consistent opportunity execution, and strengthens resource management and business resilience, as
reported by Ibidunni et al. [247], Tehseen et al. [607], and Soomro et al. [627, with further evidence
associating EC with innovation contribution and resilience or continuity in manufacturing-SMEs as
reported by Mokbel Al Koliby et al. [617. Therefore, we propose the following hypothesis:

H. Entrepreneurial Competencies positively affect MSMEs' Performance.

2.6. Digital Transformation Capabilities

Digital Transformation Capability (DTC) is defined as an MSME capability that enables digital-based
transformation by sensing digital opportunities and threats, organizing resources and implementation governance,
and restructuring or reconfiguring processes and value configurations to fit turbulent markets [27, 63-65].
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Beyond technology use, digitalization success depends on transformation routines and orchestration,
because transformation paths are heterogeneous, DTC helps explain why firms with similar
entrepreneurial resources achieve different outcomes [66-687. Operationally, DTC is measured through
digital sensing, digital organizing, digital restructuring, data and analytics capability, and digital
ecosystem integration [11, 27, 63, 64, 67]. Accordingly, DTC links technological connectivity to
valuable organizational change and underpins tests of its moderating role in strengthening the
conversion of entrepreneurial resources into MSME performance [27, 64, 65 7.

Micro, Small, and Medium Enterprises' performance is a multidimensional outcome (operational,
market, innovation, relational, and continuity). It should not be reduced to a single financial indicator
because strategic and digital effects often emerge unevenly across domains [397. Entrepreneurial
Network expands access to information, resources, and market interfaces, yet in digital ecosystems, its
value depends on mobilizing cross-actor interaction into executable coordination and learning [44].
Digital transformation capabilities, captured by digital sensing, digital organizing, digital
restructuring/reconfiguring, data analytics capability, and digital ecosystem integration, provide
routines that convert relational connectivity into decisions and actions aligned with platform and
channel logics [637. When firms can sense, seize, and transform digitally, networks become value-
orchestration mechanisms supporting efficiency, sales growth, monetized innovation, customer
satisfaction, and resilience [1, 6, 17, 27]. Empirical evidence is consistent. Platform-oriented digital
capabilities enhance performance via stronger network capability, as reported by Warner and Wiger [6].
Platform-based digital connectivity relates positively to performance under environmental turbulence,
as reported by Rajala and Hautala-Kankaanpdd [697, and platform network ties associate with innovation
performance through empowerment and network bricolage as reported by Han and Xie [70].
Complementarily, big data analytics capability strengthens networking capabilities that transmit effects
to supply chain innovation and financial performance, as reported by Bhatti et al. [717], and digitalisation
affects economic and environmental performance through network capability and business model
innovation, as reported by Li et al. [72]. Hence, stronger Digital Transformation Capabilities should
increase the performance returns to the Entrepreneurial Network [657. Therefore, we propose the
following hypothesis:

H. Digital Transformation Capabilities positively moderate the effect of Entrepreneurial Network on
MSMLEs Performance.

From a dynamic capabilities perspective, digital transformation capabilities (DTC), reflected in
digital sensing, digital organizing, and digital restructuring/reconfiguring, together with data analytics
and digital ecosystem integration, operate as a conversion mechanism that conditions how effectively
EO becomes a digital-channel advantage [73-757]. EO promotes opportunity exploration and strategic
experimentation, yet its payoff is contingent because it depends on orchestrating information, resources,
and processes so initiatives translate into execution in increasingly digitalized and turbulent
environments [74, 76]. Thus, Micro, Small, and Medium Enterprises' performance should improve
more strongly when DTC accelerates opportunity-to-action and reduces conversion loss. Digital
sensing and analytics sharpen launch timing, promotion adjustment, and micro-targeting, helping EO
actions secure opportunities [74, 77]. Digital organizing supports EO-related risk-taking by aligning
resources and implementation governance, increasing the likelihood that uncertain digital initiatives
yield efficiency and sales growth [747]. Digital restructuring or reconfiguring can also make EO’s
innovativeness more productive by enabling scalable renewal and business model adjustment through
recombined processes and structures [197. Prior evidence indicates positive moderation: digitalization
strengthens EO effects on market performance during crises and on innovation performance via
significant interaction terms as reported by Samsami et al. [737] and Suder et al. [76]. Social media use
similarly amplifies EO payofts as reported by Susanto et al. [787] and EO-IT capability synergy is
positively associated with firm performance, including during COVID-19 turbulence as reported by
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Campos-Nuifiez and Serrano-Malebran [747] and Martins [75]. Therefore, we propose the following
hypothesis:

H. Digital Transformation Capabilities positively moderate the effect of Entrepreneurial Orientation on
MSMLs Performance.

Entrepreneurial Competencies (EC) capture MSME owners’ and managers’ ability to execute
through technical, managerial, innovation, strategic decision-making, and human resource management
skills that mobilize constrained resources into performance. In emerging economies, EC functions as an
execution mechanism linking entrepreneurial intent and strategy to operational and market results [24,
627]. Because MSME performance is multidimensional, EC should be more productive when these
competencies are embedded in digital processes and channels that reshape value creation and capture

797. Digital Transformation Capabilities (DTC) provide such embedding via digital sensing, digital
organizing, and digital restructuring/reconfiguring, keeping execution aligned with technological and
market turbulence [63, 64, 80, 817. Evidence suggests that digital skills and digitalization competences
complement work specialization, helping managerial and technical competence translate into
productivity [827]. Mechanistically, sensing and analytics sharpen strategic choices, organizing reduces
implementation frictions, and restructuring supports scalability, thereby increasing EC’s performance
returns [80, 837. Consistent with this contingency logic, Martins [75] reported that higher digitalization
amplifies the performance effects of dynamic capabilities in emerging-market small and medium
enterprises, and Djou et al. [84] find that this strengthens the entrepreneurial posture-performance
relationship in manufacturing MSMEs. Kumar et al. [85] find that Digital Transformation Capability
also strengthens the contribution of entrepreneurial orientation to economic sustainability. Accordingly,
DTC is a theoretically coherent boundary condition that should enhance EC’s contribution to
multidimensional performance in digitalized ecosystems [797. Therefore, we propose the following
hypothesis:

H. Digital Transformation Capabilities positively moderate the effect of Entrepreneurial Competencies on
MSMLEs Performance.

3. Methods and Material

This study applies a quantitative approach to test the hypotheses in the empirical model 86, 877.
The population comprises Micro, Small, and Medium Enterprises (MSMESs) operating in Makassar,
Indonesia, with the enterprise as the unit of analysis and primary data obtained from enterprise actors
performing managerial roles [887. Using non-probability purposive sampling, respondents must be
MSME owner-entrepreneurs actively involved in running the enterprise, embodying entrepreneurial
spirit in managing operations as key informants with decision-making authority and the best knowledge
of organizational practices and performance outcomes [89, 907]. To ensure relevance to digital
transformation capabilities, participating enterprises must have implemented business digitalization,
such as adopting digital tools in managerial or operational processes or using digital channels or
platforms for market activities, enabling a valid assessment of sensing, organizing, reconfiguring, and
their performance implications [917]. Following Hair et al. [927, the target sample consists of 125-250
respondents across five constructs, with 25 indicators. Data are collected oftline via paper questionnaires
and online through Google Forms. The questionnaire includes informed consent, screening,
anonymized demographic profiles, and items measuring EN, EO, EC, MSMEs' performance, and DTC.

Fifteen enumerators collected data online and offline after training on study objectives, the
questionnaire, field conditions, and survey procedures. Each enumerator covered one of Makassar’s 15
subdistricts, yielding 254 valid responses, all meeting the inclusion criteria. Although the total exceeded
the target, the full sample was analyzed because larger samples improve estimation stability, parameter
precision, and statistical power [937]. A robustness assessment employed multigroup analysis (MGA)
[94-967]. Business age (years since establishment) was used for segmentation because challenges and
failure mechanisms vary across life-cycle stages, shaping capability constraints, managerial experience,
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and organizational efficiency, which may alter antecedent-performance relationships [327. Consistent
with liability of newness and smallness arguments, determinants differ between new ventures and older
small businesses; therefore, respondents were split into 0-3 years and more than 8 years to capture early
formation-survival versus more established phases [32, 97, 987. After confirming measurement
invariance, MGA compared path coefficients across two equal groups, each consisting of 127 samples.

Before data collection, this study received ethical clearance [99, 1007 from the Research Ethics
Committee of Universitas Mahasaraswati Denpasar (UNMAS Denpasar), Indonesia. Procedures
followed core social research principles and involved no intervention, deception, or manipulation;
physical risk was absent, and psychological risk was minimal and comparable to routine online surveys.
Participation was voluntary. The first questionnaire page presented informed consent describing the
study's purpose, question types, estimated duration (approximately 10-15 minutes), risks and benefits,
incentive scheme, confidentiality, and the right to withdraw at any time without consequences; only
consenting respondents continued. Inclusion followed the sampling criteria; vulnerable groups
(including minors) were screened out; recruitment was designed to be fair and non-discriminatory. The
instrument requested only non-identifying demographic information and assessments of entrepreneurial
network (EN), entrepreneurial orientation (EO), entrepreneurial competencies (EC), digital
transformation capabilities (DTC), and MSMEs performance. Data were collected and stored on
password-protected media accessible only to authorized researchers; technical identifiers were used
solely for quality control, not linked to personal identities, and retained for up to 15 months for audit
and replication before secure disposal. To reduce common method bias, the survey stated that there
were no right or wrong answers, applied item randomization and attention checks, used non-
intimidating wording, and allowed requests for data deletion before analysis; incentives were limited to
a small appreciation and a thank-you message at completion. The study did not access private content or
closed platforms and reported results only in aggregate, without units that could enable identification of
individuals or communities.

Furthermore, this study tests five constructs: MSMEs Performance as the dependent variable,
Entrepreneurial Network (EN), Entrepreneurial Orientation (EO), and Entrepreneurial Competencies
(EC) as independent variables, and Digital Transformation Capabilities (DTC) as the moderating
variable. Each construct is measured using its respective indicators, operationalized into survey items
assessed on a five-point Likert scale [1017. To ensure instrument quality, a pre-test with 71 pilot
respondents was conducted [867, and all indicators, corresponding items, and pre-test results are
reported in Table 1. The measurement results indicate satisfactory convergent validity and internal
consistency: outer loadings (OL) exceed 0.70, Cronbach’s alpha (CA) exceeds 0.70, composite reliability
(CR) rho-a exceeds 0.70, and average variance extracted (AVE) exceeds 0.50. Although DTC shows
very high reliability (CA and CR above 0.90), values remain below 0.95, suggesting limited risk of
semantic redundancy; this issue is nonetheless rechecked rigorously in the main sample [93, 1027.
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Construct Indicators and Pre-test Estimates.
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Construct — Item

Source

Pre-Test

OL

[ cA

| CR

| AVE

Micro, Small, and Medium Enterprises Performan

ce (SEMP)

SEMP1 (Operational efficiency): Compared with
our main competitors, our enterprise is more
efficient in operational process time and cost;
SEMP2 (Sales growth): Compared with our main
competitors, our enterprise’s sales growth shows a
stronger trend; SEMP3 (Innovation contribution):
Our product, service, and process innovations
contribute materially to revenue and business
results; SEMP4 (Satisfaction & repeat purchase):
Our customers tend to be satisfied and show a high
propensity to repurchase; SEMP5
(Continuity/resilience): Our enterprise maintains
cash flow stability and adapts when market changes
oceur.

Aisjah et al. [97,
Presutti and
Odorici [23],
Salfore et al. [407;
Oduro [427], Pilav—-
Velic et al. [43]

SEMP1: 0.799;
SEMP2: 0.811;
SEMP3: 0.836;
SEMP4: 0.775;
SEMP5: 0.812.

0.866

0.867

0.651

Entrepreneurial Network (EN)

EN1 (Strategic partner access): Our enterprise can
readily reach relevant strategic partners to support
business  activities; EN2 (Value co-creation
collaboration): We actively collaborate with
external parties to create value (e.g., products,
services, market access); ENS3 (Interaction
frequency): We interact regularly with external
partners to coordinate and develop business
activities; EN4 (Customer closeness): We maintain
close customer relationships, enabling easy feedback
and understanding of their preferences; EN5
(Network diversification): We do not rely on a
single actor or channel; our external ties span
several parties and channels.

Gliga and Evers
[12], Mitrega et al.
[447, Acosta et al.
[477, Majid et al.
[487, IFarida and
Nuryakin [497]

EN1: 0.774; EN2:

0.779;

EN3: 0.803;
EN4: 0.822;
EN5: 0.732.

0.841

0.845

0.612

Entrepreneurial Orientation (EO)

EO1 (Innovative): We actively introduce valuable
new or improved products/services; EO2
(Proactive): We act earlier than key competitors to
seize market opportunities; EO3 (Risk-taking): We
commit resources to high-uncertainty decisions
when potential returns are substantial; EO4
(Market — monitoring &  adjustment): We
consistently track market shifts and adjust business
decisions accordingly; EO5 (Responsiveness): We
respond quickly by adapting products, channels,
and promotions before opportunities fade.

Ritala et al. [517,
Kusa et al. [547,
Kohtamiiki et al.
[557], Ferreras-
Méndez et al. [567],
Prasannath et al.

[57]

EO1: 0.774;
EO2: 0.763;
EOs: 0.748;
EO4: 0.737;
EO5: 0.832.

0.829

0.834

Entrepreneurial Competencies (EC)

EC1 (Technical competence): We have adequate
technical skills to ensure work process quality and
efficiency; EC2 (Managerial competence): We plan,
organize, and control operations with discipline;
EC3 (Innovation competence): We design and
commercialize relevant product, service, or process
improvements; EC4 (Strategic decision-making):
Under uncertainty, we set investment priorities and
business directions accurately; EC5 (Human
resource management): We manage recruitment,
training, motivation, and retention to support
business goals.

Sakib et al. [157,
Ibidunni et al. [247,
Tehseen et al. [607,
Soomro et al. [62]

EC1: 0.810; EC2:

0.732;

ECs: 0.809;
EC4: 0.785;
EC5: 0.779.

0.843

0.847

0.614

Digital Transformation Capabilities (DTC)
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DTC1  (Digital  sensing):  Our  enterprise
systematically monitors digital technology trends | Li et al. 637, DTC2: 0.916;
and relevant shifts in digital market behavior; | guusa-Zomer et al. DTCs: 0.833;
DTCz2 (Digital organizing): Our enterprise aligns ) - DTC4: 0.863;
resources, roles, and governance so digital [b4~]\,ﬁSaeed1k1ya et DTCs: 0.767.
initiatives are implemented effectively; DTC3 al. [65], Matarazzo
(Digital restructuring): Our enterprise redesigns | €t al. [67]
workflows and business activity configurations to
fit digital channel requirements; DTC4 (Data &

analytics): Our enterprise uses data and analytics to
support  decisions  and
performance; DTCs

Rahman et al. [277], | DTC1: 0.914« 0911 | 0919 | 0.741

evaluate  initiative
(Digital ecosystem
integration): Our enterprise integrates interactions
with digital platforms/partners (e.g., marketplaces,

payments, logistics, marketing) to strengthen value
creation and capture.

Data were analyzed using variance-based structural equation modeling with the partial least squares
approach (PLS-SEM) in SmartPLS 4 [937. The analysis first evaluated the measurement model by
assessing reliability, convergent validity, and discriminant validity. Next, the structural model was
assessed using the standardized root mean square residual (SRMR), predictive relevance (Q?), the
coefticient of determination (R?), and path coefficient significance, applying one-tailed tests because the
hypotheses are directional. For multigroup analysis, measurement invariance was established using the
Measurement Invariance of Composite Models (MICOM) procedure, which tests configural invariance,

compositional invariance, and equality of composite means and variances before comparing structural
paths across groups. Figure 1 presents the study’s empirical model.

[ orct | [orez | [ ores | [ oree | [ ores |

eo1 | | o2 | | eo3s | | eos | | Eos

‘I‘ “ \ ___________
|

W
SMEP

ENS

| smept | | smee2 | | smeps | | smeps | [ smeps |
Figure 1.

Empirical Model.

4, Result

4.1. Entrepreneur and Business Characteristics

Table 2 reports the characteristics of entrepreneurs and their businesses. The sample comprises 254
MSMESs with an even split by enterprise age: 127 enterprises aged 0-3 years and 127 enterprises aged
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more than 3 years. Overall, gender composition is 141 male entrepreneurs (55.51%) and 113 female
entrepreneurs (44.49%), but the pattern differs by group: the 0-3-year group is near balanced (49.61%
male; 50.39% female), whereas the older group is more male-dominated (61.42% male; 38.58% female).
Most respondents are aged 20-30 years (56.69%), followed by more than 30-40 years (28.35%) and more
than 40 years or older (14.96%), with broadly similar distributions across enterprise-age groups. The
sample spans eight product categories, led by herbal and health (16.14%), accessories and jewelry
(14.96%), electronic accessories (14.57%), home living and decoration (12.99%), and cosmetics and
personal care (10.63%), with visible group differences in several lines. Non-legal-entity status dominates
overall (48.43%), higher among younger enterprises (55.12%) than older enterprises (41.73%). Monthly
turnover also difters, with younger enterprises more common below IDR 5 million (17.32%) and IDR
above 10-25 million (18.11%), while older enterprises concentrate in IDR above 25-50 million (21.26%)
and above 50-100 million (18.90%).

Table 2.
Entrepreneur and Business Characteristics.
Criteria Overall 0-3 yrs >3 yrs
Entrepreneur’s Male 141 63 78
Gender Female 113 64 49
Entrepreneur’s 20 — 30 144 71 73
Age > 30 — 40 72 39 33
(years old) > 40 38 17 21
Business Accessories and Jewelry 38 21 17
Type Electronic Accessories 37 14 23
Fashion and Apparel Products 26 11 15
Herbal and Health Products 41 21 20
Hobby and Craft Products 23 12 11
Home Living and Decoration Products 33 16 17
Cosmetics and Personal Care 27 18 9
Food and Beverages (packaged F&B) 29 14 15
Legal-entity Limited Liability Company (Perseroan Terbatas— PT) 46 23 23
status Limited Partnership (Commanditaire Vennootschap — CV) 44 18 26
Sole Proprietorship (Usaha Dagang —UD) 41 16 25
Non-legal-entity form 123 70 53
Business < 1 year 67 67
Age 1 — 3 years 60 60 B
>8 — 5 years 63 63
>5 years 64 B 64
Monthly < 5,000,000 33 29 11
Turnover 5,000,000 — 10,000,000 30 15 15
(in IDR) > 10,000,000 — 25,000,000 37 23 14
> 25,000,000 — 50,000,000 49 15 27
> 50,000,000 — 100,000,000 39 15 2%
> 100,000,000 — 500,000,000 41 22 19
> 500,000,000 32 15 17

4.2. Measurement Invariance of Composite Models (MICOM) Analysis

Table 38 reports the Measurement Invariance of Composite Models (MICOM) assessment to ensure
that multigroup comparisons between enterprises aged 0-3 years and more than 3 years in PLS-SEM
are not biased by measurement non-equivalence, which can render group differences misleading [287].
Step 1 confirmed configural invariance because both groups used identical measurement specifications,
indicator sets, data treatment, and estimation settings, ensuring comparable composite formation. Step 2
supported compositional invariance, with near-perfect cross-group composite correlations (MSMEP =
0.999; EN = 0.999; EO = 0.999; EC = 0.998; DTC = 1.000) and permutation p-values above 0.05,
indicating no significant deviation from 1. Step 8a showed equality of composite means, as all mean
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differences fell within the 95% confidence interval and all p-values exceeded 0.05 (MSMEP = 0.383; EN
= 0.904; EO = 0.718; EC = 0.917; DTC = 0.671). Step 3b likewise supported equality of composite
variances, with all variance differences within the 95% interval and p-values above 0.05 (MSMEP =
0.496; EN = 0.301; EO = 0.482; EC = 0.210; DTC = 0.146). Collectively, MICOM indicates full
measurement invariance, supporting interpretable multigroup analysis [297].

Table 3.

MICOM Estimate.
Construct Step 2 Step 3a Step 3b

C=1 Cls. Prob. Diff. Cls. Prob. Diff. Cls. Prob.

SMEP 0.999 | (0.999;0.999) | 0.861 | 0.109 | (-0.248;0.247) | 0.883 | -0.219 | (-0.613;0.622) | 0.496
EN 0.999 | (0.998;0.999) | 0.629 | 0.016 | (-0.242;0.248) | 0.904 | -0.195 | (-0.885;0.855) | 0.301
EO 0.999 | (0.996;0.999) | 0.596 | 0.045 | (-0.246;0.246) | 0.718 | 0.124 | (-0.849;0.836) | 0.482
EC 0.998 | (0.993;0.997) | 0.508 | 0.012 | (-0.249;0.247) | 0.917 | -0.219 | (-0.849;0.851) [ 0.210
DTC 1.000 | (0.999,1.000) | 0486 | 0.054 | (-0.285;0.250) | 0.671 | -0.439 | (-0.567;0.580) | 0.146

4.3. Measurement Model and Descriptive Statistic Analyses

Descriptive statistics in Table 4 show that mean scores for SMEP are relatively higher than those
for the entrepreneurial resource constructs, while DTC also records high means with lower dispersion;
EN, EO, and EC concentrate in the moderate-to-high range with greater response variability, aligning
with PLS-SEM reporting that summarizes central tendency and dispersion before measurement-model
evaluation [1037. Across enterprise-age groups, the 0-3-year group reports slightly higher means on
tour of the five SMEP indicators, with SMEP2 identical across groups. For the entrepreneurship
constructs, mean differences are small and mixed: the younger group is marginally higher on EN1 and
EN4; it is higher on EO2 and EO35, whereas the older group is slightly higher on EO4. For EC, the
older group is higher on EC2 and EC4, while the younger group is higher on EC3. Overall, cross-group
differences remain subtle and do not dominate the general descriptive pattern.

Table 4.
Outer Loading (OL), Variance Inflation Factor (VIF), and Descriptive Statistic.
Construct/ Overall 0 — 3 years > 3 years
Indicator | Mean | St. Dev | OL | VIF | Mean | St.Dev | OL | VIF | Mean | St.Dev | OL | VIF
Micro, Small, and Medium Entreprises Performance (SMEP)
SMEP1 4.024 0.726 0.745 | 1.586 | 4.071 0.701 0.723 | 1.499 | 8.976 0.747 0.760 | 1.691
SMEP2 4.173 0.722 0.775 | 1.633 | 4.173 0.700 0.743 | 1.479 | 4.173 0.743 0.803 | 1.828
SMEP3 3.8438 0.798 0.799 | 1.800 3.898 0.741 0.787 | 1.688 3.787 0.848 0.808 | 1.951
SMEP4 3.732 0.704 0.740 | 1.588 3.780 0.675 0.706 | 1.451 3.685 0.729 0.764 | 1.761
SMEP5 3.520 0.708 0.748 | 1.533 3.528 0.719 0.750 | 1.496 | 3.512 0.697 0.754 | 1.620
Entrepreneurial Network (EN)
EN1 3.531 0912 0.806 | 1.920 3.591 0.890 0.763 | 1.638 3.472 0.929 0.846 | 2.406
EN2 3.531 0.899 0.791 | 1.811 3.535 0.908 0.790 | 1.735 3.528 0.895 0.796 | 1.914
EN3 3.543 0.924 0.845 | 2.199 | 3.512 0.912 0.837 | 2.086 | 3.575 0.935 0.856 | 2.456
EN4 3.567 0.861 0.792 | 1.786 | 3.598 0.816 0.769 | 1.670 | 3.535 0.903 0.810 | 1.924
EN5 3.579 0.900 0.772 | 1.717 3.543 0.858 0.747 | 1.652 3.614 0.989 0.792 | 1.794
Entrepreneurial Orientation (EO)
EO1 3.547 0.907 0.802 | 1.831 3.559 0.958 0.812 | 1.897 3.5635 0.858 0.795 | 1.925
EO2 3.520 0.925 0.781 | 1.803 3.598 0.941 0.781 | 1.830 | 8.441 0.902 0.780 | 1.842
EOs 3.488 0.864 0.780 | 1.7238 3.480 0.877 0.783 | 1.800 | 8.496 0.850 0.775 | 1.719
EO4 3.571 0.901 0.820 | 1.940 3.559 0911 0.811 | 1.929 3.583 0.891 0.828 | 2.053
EO5 3.618 0.905 0.801 | 1.896 3.638 0.919 0.827 | 1.996 3.598 0.890 0.775 | 1.882
Entrepreneurial Capabilities (EC)

EC1 3.547 0.903 0.779 | 1.712 3.567 0.857 0.782 | 1.672 3.528 0.946 0.778 | 1.749
EC2 3.594 0.890 0.759 | 1.722 3.543 0.911 0.772 | 1.734 | 8.646 0.865 0.759 | 1.776
ECs 3.583 0.896 0.793 | 1.868 3.669 0.842 0.808 | 1.937 3.496 0.938 0.785 | 1.869
EC4 3.598 0.908 0.818 | 1.846 3.551 0.858 0.791 | 1.798 3.646 0.944 0.839 | 1.923
ECs 3.567 0.829 0.787 | 1.688 3.583 0.768 0.745 | 1.528 3.551 0.885 0.816 | 1.877
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Digital Transformation Capabilities (DTC)
DTC1 3.972 0.630 0.873 | 3.317 | 3.976 0.568 0.850 | 2.780 | 3.969 0.687 0.888 | 3.893
DTC2 3.780 0.686 0.882 | 3.165 | 3.819 0.594 0.820 | 2.280 | 3.740 0.766 0.921 | 4.392
DTC3 3.331 0.603 0.817 | 2.174 | 3.339 0.605 0.820 | 2.151 3.323 0.600 0.824 | 2.279
DTC4 4.094 0.657 0.874 | 2.779 | 4.087 0.5689 0.852 | 2.338 | 4.102 0.719 0.889 | 3.244
DTCs 3.591 0.632 0.801 | 2.107 | 3.622 0.5688 0.761 | 1.810 | 3.559 0.672 0.829 | 2.465

Table 4 reports outer-model variance inflation factor (VIIF) values to diagnose indicator collinearity.
In PLS-SEM, VIF values below 3.3 are commonly interpreted as low collinearity, while values up to 5.0
are typically acceptable. VIFs in the 8.0-5.0 range are often tolerable when indicators are conceptually
close and reliability and validity are satisfied. In this study, all VII's remain below 5.0 across the overall
sample and both subgroups, with the maximum 4.392 for DTC2 in the >3 years subgroup. The
comparatively higher VIFs for DTC indicators are plausible because DTC facets are closely related
within a capability domain, and collinearity can be more visible when moderation terms are specified.
Interaction-term construction can add shared variance with constituent constructs, yielding moderate
VIF levels that remain within conventional bounds. Overall, the VIF pattern provides no evidence of
problematic indicator collinearity [1047]. Tables 4 and 5, together with Figure A1 (Overall sample),
Figure A2 (0-3 years subgroup), and Figure A3 (>3 years subgroup), indicate that the reflective
measurement model is stable across groups. All indicators meet the outer loading (OL) >0.70
benchmark, and none requires deletion. Average variance extracted (AVE) exceeds 0.50 for all
constructs, and Cronbach’s alpha (CA) and composite reliability (CR) rho-a are above 0.70, supporting
convergent validity and internal consistency.

Table 5.
AVE and Reliability Test.
Overall 0 — 3 years > 3 years
Construct
AVE CA CR AVE CA CR AVE CA CR
SMEP 0.580 0.819 0.820 0.551 0.796 0.800 0.606 0.837 0.838
EN 0.642 0.860 0.862 0.611 0.840 0.843 0.673 0.878 0.880
EO 0.635 0.856 0.858 0.645 0.863 0.867 0.625 0.850 0.854
EC 0.620 0.847 0.85% 0.609 0.839 0.840 0.634 0.857 0.877
DTC 0.722 0.903 0.907 0.675 0.879 0.881 0.759 0.920 0.926

Moreover, discriminant validity was assessed using several tests. Firstly, the heterotrait-monotrait
ratio (HTMT) in Table 6 for the full sample and the two enterprise-age subgroups (0-3 years; >3 years).
All HTMT values were below 0.90, and most pairs were below 0.85, consistent with PLS-SEM
guidance for conceptually close constructs [937. In the full sample, core pairs were generally <0.85; the
highest ratios involved SMEP but remained <0.90, suggesting no threatening overlap. The 0-3-year
subgroup showed the same pattern, with no violations of <0.90, while in the >3-year subgroup, all pairs
also stayed <0.90, with values nearest 0.85-0.90 mainly in interaction constructs.
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Table 6.
HTMT Matrix.
Construct DTC EC EN EO SMEP DTC x EC DTC x EN DTC x EO
Overall
DTC
EC 0.525
EN 0.570 0.181
EO 0.608 0.189 0.179
SMEP 0.881 0.5685 0.751 0.699
DTC x EC 0.526 0.284 0.387 0.330 0.539
DTC x EN 0.476 0.330 0.341 0.340 0.574 0.775
DTC x EO 0.496 0.348 0.360 0.336 0.577 0.791 0.8038
0 — 3 years
DTC
EC 0.485
EN 0.576 0.144
EO 0.558 0.153 0.091
SMEP 0.897 0.540 0.731 0.639
DTC x EC 0.354 0.140 0.175 0.131 0.284
DTC x EN 0.422 0.167 0.222 0.322 0.447 0.637
DTCx EO 0.480 0.144 0.359 0.278 0.506 0.578 0.712
> 3 years
DTC
EC 0.552
EN 0.569 0.239
EO 0.662 0.241 0.307
SMEP 0.869 0.618 0.763 0.761
DTC x EC 0.610 0.367 0.428 0.474 0.678
DTC x EN 0.504 0.428 0.412 0.372 0.651 0.817
DTCx EO 0.504 0.463 0.366 0.896 0.626 0.858 0.837

Secondly, the Fornell-Larcker criterion compares each construct’s square root of AVE (diagonal)
with its inter-construct correlations (off-diagonal), as reported in Table 7. In the overall sample, all
diagonal values exceeded the corresponding correlations, indicating no material construct overlap. The
>3-year business-age group showed the same pattern. In the 0-3-year business-age group, the criterion
was generally satisfied; however, the SMEP-DTC pair displayed higher empirical proximity than
expected. This specific diagnostic note should be interpreted solely as a measurement-model evaluation,
given evidence that Fornell-Larcker can be insufficiently sensitive and that HTMT is recommended for
discriminant validity diagnosis in such cases [105].
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Table 7.
Fornell-Larcker Matrix.
Construct DTC EC EN EO SMEP
Overall
DTC 0.850
EC 0.465 0.787
EN 0.505 0.141 0.801
EO 0.536 0.169 0.153 0.797
SMEP 0.759 0.495 0.632 0.587 0.761
0 — 3 years
DTC 0.821
EC 0.418 0.780
EN 0.497 0.090 0.782
EO 0.490 0.118 0.036 0.8038
SMEP 0.754 0.448 0.606 0.531 0.742
> 3 years
DTC 0.871
EC 0.504 0.796
EN 0.514 0.191 0.820
EO 0.588 0.219 0.268 0.791
SMEP 0.766 0.540 0.656 0.646 0.778

Lastly, cross-loadings in Table 8 indicated that every indicator loaded highest on its assigned
construct in the full sample and both subgroups, with no cross-loading exceeding its primary loading.
Overall, the discriminant validity checks were acceptable for the full sample and both subgroups.
subgroups, with no cross-loading exceeding its primary loading. Overall, the discriminant validity
checks were acceptable for the full sample and both subgroups.

Table 8.

Cross Loading Matrix.

Indicator Overall 0 — 3 years > 3 years

DTC| EC | EN | EO |SMEP |[DTC| EC | EN | EO |[SMEP |DTC| EC | EN | EO | SMEP

DTC1 0.873|0.405|0.392 | 0.436 | 0.629 |0.850 | 0.8371 |0.8391| 0.362 | 0.604 | 0.888 | 0.435 |0.393 |0.512 | 0.649
DTC2 0.882|0.412|0.452 | 0.484 | 0.695 |0.820| 0.8305 |0.445 | 0.408 | 0.619 |0.921 | 0.489 |0.460 |0.561 | 0.750
DTCs 0.817 | 0.405 | 0.365 | 0.441 | 0.597 |0.820| 0.8396 | 0.321| 0.394 | 0.616 | 0.824 | 0.419 | 0.408 | 0.493 | 0.585
DTC4 0.87410.431 | 0.488 | 0.456 | 0.682 |0.852| 0.363 |0.498 | 0.414 | 0.665 | 0.889 | 0.485 |0.482 | 0.507 | 0.698
DTCs 0.801[0.320|0.441 | 0.458 | 0.615 |0.761 | 0.277 |0.8377| 0.435 | 0.585 |0.829 | 0.356 | 0.493 | 0.486 | 0.638
EC1 0.3690.779 [ 0.092 |0.135| 0.392 |0.314| 0.782 |0.076 | 0.069 | 0.380 | 0.409| 0.778 |0.106 | 0.197 | 0.403
EC2 0.322 | 0.759 | 0.095|0.029 | 0.318 |0.300 | 0.772 |0.095|-0.008 | 0.316 |0.349 | 0.759 |0.097 | 0.075 | 0.321
ECs3 0.317[0.793 | 0.087 | 0.108 | 0.350 |0.323 | 0.808 | 0.093| 0.109 | 0.341 |0.312| 0.785 | 0.085 |0.104 | 0.35%
EC4 0.436 0.818 |0.155|0.149 | 0.443 | 0.343 | 0.791 |0.060| 0.097 | 0.341 | 0.509 | 0.839 |0.238 | 0.206 | 0.535
ECs 0.368 | 0.787(0.117|0.214 | 0.424 | 0.347 | 0.745 |0.083 | 0.181 | 0.362 | 0.384 | 0.816 |0.184|0.245 | 0.474
EN1 0.363 | 0.001 |0.806 | 0.115 | 0.499 |0.348 | 0.024 | 0.763 | -0.009 | 0.467 | 0.376 | -0.016 | 0.846 | 0.240 | 0.524
EN2 0.366 [ 0.1920.791 | 0.055 | 0.491 |0.387 | 0.158 |0.790 | -0.042 | 0.501 | 0.353 | 0.228 | 0.796 | 0.161 | 0.486
EN3 0.428 |0.17710.845]0.115| 0.536 |0.432| 0.184 |0.837| 0.042 | 0.505 | 0.433 | 0.217 |0.856 |0.198 | 0.571
EN4 0.438 [ 0.081|0.792|0.174 | 0.515 |0.389 | 0.085 |0.769| 0.060 | 0.469 |0.475| 0.124 |0.810|0.288 | 0.551
EN5 0.425(0.113]0.7720.152 | 0.490 |0.385|-0.017 |0.747 | 0.103 | 0.422 | 0.460 | 0.227 |0.792 | 0.207 | 0.550
EO1 0.4480.116 | 0.101 | 0.802 | 0.486 |0.420| 0.092 [0.017| 0.812 | 0.463 |0.473| 0.141 |0.185]|0.795| 0.514
EO2 0.4038 | 0.071|0.165]0.781 | 0.431 |0.317| 0.012 |0.037| 0.781 | 0.362 | 0.480| 0.131 |0.286 | 0.780 | 0.495
EO3 0.406 | 0.146 | 0.089 | 0.780 | 0.467 | 0.351 | 0.125 |0.002 | 0.783 | 0.407 | 0.458 | 0.163 |0.170 | 0.775| 0.525
EO4 0.461 | 0.200|0.132|0.820 | 0.497 |0.415| 0.142 | 0.008 | 0.811 | 0.430 | 0.505 | 0.254 | 0.245 | 0.828 | 0.56%
EOs5 0.419(0.133|0.127]0.801 | 0.451 |0.447 | 0.091 |0.081| 0.827 | 0.457 |0.402 | 0.170 |0.169 |0.775 | 0.446
SMEP1 0.542 0.857 | 0.458 | 0.436 | 0.745 |0.5623 | 0.297 | 0.374| 0.425 | 0.728 | 0.5568 | 0.413 | 0.5632 | 0.449 | 0.760
SMEP2 0.581[0.430|0.501 | 0478 | 0.775 |0.525| 0.8369 |0.468 | 0.445 | 0.743 | 0.627 | 0.486 |0.530 | 0.506 | 0.803
SMEP3 0.591 [ 0.366 | 0.488 | 0.502 | 0.799 |0.571 | 0.8371 |0.425| 0.442 | 0.787 |0.605 | 0.368 |0.541 | 0.564 | 0.808
SMEP4 0.570[0.353 |0.405 | 0.451 | 0.740 |0.520 | 0.2563 |0.369| 0.373 | 0.706 |0.611 | 0.440 | 0.437 |0.534 | 0.76%
SMEP5 0.605 | 0.374|0.547|0.8370 | 0.748 | 0.646 | 0.856 |0.588| 0.293 | 0.750 |0.579 | 0.8393 |0.511 |0.459 | 0.75%
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4.4 Structural Model Analysts

Model adequacy in the overall sample and the two enterprise-age subgroups was evaluated using
SRMR (approximate residual fit), Q® (blindfolding-based predictive relevance), and R* (explanatory
power of the endogenous construct), consistent with reporting guidance emphasizing reading fit,
prediction, and explanation together rather than relying on a single index [1067. The goodness-of-fit
tests are provided in Table 9. For SRMR, values below 0.08 are typically considered adequate, and
values below 0.10 are acceptable under a more lenient criterion; the overall sample and both age groups
met these thresholds, indicating no material global misfit. For Q2 values greater than O indicate
predictive relevance, with 0.25 and 0.50 often used to denote medium and large predictive accuracy; all
three estimations fell in the strong prediction range, with the older group slightly higher than the
younger group. For R?, the 0.25/0.50/0.75 benchmarks are commonly interpreted as weak, moderate,
and substantial. All three models showed substantial explanatory power for the performance construct,
with the overall estimate between the two groups and the older group marginally higher than the
younger group. Taken together, acceptable SRMR and strong Q® and R*? support proceeding to
structural testing and multigroup comparisons without global model-adequacy concerns.

Table 9.

Goodness of Fit Test.

Indicator Overall 0 — 3 years > 8 years
SRMR 0.054 0.063 0.065
Qe 0.786 0.746 0.805
R2 0.793 0.774 0.819

Structural model evaluation in PLS-SEM focuses on the significance and practical relevance of path
coefticients (f), with standard errors and p-values obtained from 5,000 bootstrap resamples. Therefore,
Table 10 is interpreted by coefficient direction and statistical significance for the overall sample and the
two enterprise-age subgroups, and also supported by Figure A1 in Appendix A1 for the overall group,
Figure A2 in Appendix A2 for the 0 — 3 years subgroup, and Figure A3 in Appendix A3 for the > 3
years subgroup. In the overall sample, direct effects on SMEP are positive and significant for EN (B=
0.402, p<0.001), EO (=0.834, p<0.001), EC ($=0.246, p<0.001), and DTC (8=0.206, p<0.001). Only
ENxDTC is significant and negative (=-0.053, p=0.021), whereas EOXDTC ($=-0.033, p=0.155) and
ECxDTC ($=0.012, p=0.351) are not significant. For enterprises aged 0-3 years, direct effects remain
positive and significant for EN ($=0.434, p<0.001), EO ($=0.347, p<0.001), EC (f=0.265, p<0.001), and
DTC (B=0.216, p=0.001), while none of the interaction terms is significant (ENxDTC: B=-0.040,
p=0.165; EOXDTC: $=-0.053, p=0.147; ECxDTC: $=0.030, p=0.225). For enterprises older than 3
years, direct effects are again positive and significant (EN: $=0.366, p<0.001; EO: =0.332, p<0.001;
EC: $=0.247, p<0.001; DTC: f=0.175, p=0.004), and ENXDTC is significant and negative ($=-0.071,
p=0.083), whereas EOXDTC (=0.004, p=0.465) and ECxDTC ($=-0.023, p=0.820) remain non-
significant. Thus, moderation is supported only for ENXDTC in the overall and older groups, with a
robust negative interaction sign.
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Table 10.

Structural Path Estimates for Overall Group, 0 — 3 years Group, and > 3 years Group.

Path Overall 0 — 3 years > 3 years

B T stat. | Prob. B T stat. | Prob. B T stat. | Prob.

EN — SMEP 0.402 10.365 <0.001 0.434 7.283 <0.001 0.366 7.214 <0.001
EO — SMEP 0.334 8.746 <0.001 0.347 6.228 <0.001 0.332 6.175 <0.001
EC — SMEP 0.246 6.716 <0.001 0.265 4.969 <0.001 0.247 4.679 <0.001
ENxDTC — SMEP -0.053 -2.086 0.021 -0.040 -0.975 0.165 -0.071 -1.843 0.033
EOxDTC — SMEP -0.033 -1.014 0.155 -0.053 -1.049 0.147 0.004 0.087 0.465
ECxDTC — SMEP 0.012 0.383 0.351 0.030 0.755 0.225 -0.023 -0.467 0.320
DTC — SMEP 0.206 4.292 <0.001 0.216 2.978 0.001 0.175 2.661 0.004

5. Discussion

Our findings indicate that entrepreneurial network (EN), entrepreneurial orientation (EO), and
entrepreneurial competence (EC) each positively affect MSMEs' performance (SMEP). Therefore, H1,
H2, and H3 are supported in the overall model and in both business-age subgroups (1-3 years and >3
years). The EN-SMEP link reinforces networking as an entrepreneurial resource convertible into
performance via information access, complementary resources, and cross-actor coordination as value
creation shifts toward platform architectures and value networks [1-3, 5, 7]. The EO-SMEP effect
supports the argument that innovative, proactive, and risk-taking postures yield payofts. In MSMEs,
EO is tightly coupled with digital channel execution [22, 887. The EC-SMEP effect indicates that
owner-manager competence operates as an ability-to-execute mechanism that helps transform
constrained resources into operational, market, innovation, and resilience outcomes [15, 387]. The
positive signs across overall and both business-age groups imply that these bundled entrepreneurial
resources remain productive across enterprise development stages. This stability aligns with evidence
that MSME digital transformation trajectories are heterogeneous, yet EN, EO, and EC remain inputs
tfor market learning and resource orchestration [7, 10, 22, 237 and with the dynamic capabilities view
that performance stems from repeated strategic renewal and reconfiguration [23, 107_]. Consistent with
cross-group EO-performance evidence, stability across business age suggests that MSMESs’ businesses
in the Makassar context enable similar EO mechanisms for newer and established enterprises [ 14, 227.

Furthermore, the moderation results show that Digital Transformation Capabilities (DTC) weaken
the effect of EN on MSMESs' performance (SMEP) overall and among MSMEs with business age >3
years, but not for MSMEs with business age 0-3 years; thus, H4 is rejected for all groups. In platform
ecosystems, network productivity is constrained by coordination complexity and value capture
governed by rules [2, 4, 117]. DTC can raise integration, standardization, and partner frictions, lowering
the marginal return to EN in networks [1, 647, consistent with evidence that over-embeddedness
reduces performance through overload and rigidity (108, 1097 and that platform connectivity can trade
oft against efficiency via process complexity and rule dependence [697. Implementation costs, IT
security, and scarce digital talent can make orchestration expensive, so high DTC may amplify costs and
weaken the EN-SMEP link [1107. The pattern is stage-contingent, with moderation concentrated in
mature MSMEs [1117 scilicet interdependent portfolios intensify asymmetries and conflict risk [457,
routines reinforce path dependence and make DTC-driven reconfiguration disruptive [237, and
financing digital change can force resource reallocation or partner selection that reduces network
benefits [32, 687. In early-stage MSMEs, transformation is often partial and platform-supported [7,
637, so network effects may operate indirectly via capability formation and adoption or be substituted
by tools, leaving no detectable ENXDTC interaction [112, 1137.

By contrast, DTC did not moderate EO-SMEP across overall group and business age subgroups (0-
3 years; >3 years); thus, H5 was rejected, and MGA comparisons remain interpretable because
measurement invariance is a prerequisite for cross-group inference [737. This null interaction implies
that EO’s payoft in online-trading MSMEs does not depend on DTC as a boundary condition, so
sensing-seizing-transforming does not amplify the direct EO-performance path [177]. The result aligns

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 686-712, 2026

DOI: 10.55214/2576-8484.v1012.12200

© 2026 by the authors; licensee Learning Gate



703

with evidence that EO-performance effects are generally positive but sensitive to context,
operationalization, and market conditions, so digitalization does not reliably emerge as a consistent
moderator [18, 76 . EO may already embed behaviors central to digital execution, leaving limited
incremental explanatory power for DTC on the direct link [517]. Moreover, EO often operates through
intermediate mechanisms, including business model renewal, which can render EOXDTC non-salient
when mediation dominates [19, 567]. Boundary conditions may also be more proximal to learning
capabilities, given EO’s interaction with absorptive capacity in shaping agility and profit outcomes [55].
The persistence of non-moderation across business age groups is also plausible in platform settings
where standardized routines compress DTC variance, and digital value materializes through mediated
pathways and process improvements [64, 66, 67, 69, 77]. Institutional and execution frictions in
emerging economies may further limit digital returns [1147], and EO effects may transmit via
knowledge management [1157.

In line with the EO moderation test, DTC does not moderate EC-SMEP in the pooled sample; H6 is
rejected overall, despite DTC being framed as a sensing-organizing-reconfiguring conversion capability
[63, 64]. EC may already embody the ability-to-execute routines (planning, control, innovation,
strategic decisions, and human resource management), limiting incremental leverage from DTC [607].
Because transformation paths depend on leader characteristics and journey design, DTC may contribute
mainly or indirectly, consistent with evidence that digital capabilities work through technology or
process mediators and that digital transformation can raise performance partly via business model
innovation [18, 19, 687. Implementation frictions and resource gaps can also shift DTC toward stand-
alone adaptation and defensive use oriented to continuity [37, 667. In emerging-market SMEs, EC can
remain the dominant execution engine, while heterogeneous digitalisation outcomes dilute interaction
effects [35, 827]. Moreover, the null moderation is stable across MSMEs with business age 0-3 years and
>3 years [7, 327]. DTC development depends on managerial capability and overcoming inertia,
grounded in contextual micro-foundations; in platform ecosystems, returns may hinge on integrative
orchestration and where value is created rather than on the ECxDTC slope [8, 21, 65, 837. Given
environment-sensitive competence-performance links, yet direct competence effects, and selective
digitalisation capability moderation by mechanism, the consistent MGA result is plausible and
supported [24, 29, 62, 69 .

6. Conclusions

Overall, the findings indicate that MSMEs in Makassar are driven by a bundle of entrepreneurial
resources: network access and orchestration, an innovative, proactive risk-taking posture, and
managerial execution capacity. This bundle remains productive across business age, supporting RBV
arguments on intangible resource leverage in an emerging market setting. DTC is better interpreted as
an advanced organizational capability that contributes mainly by strengthening sensing, organizing,
and reconfiguring processes and value architecture, rather than acting as a universal amplifier. The
most distinctive implication is the ENXDTC interaction that tends to weaken EN’s contribution to
performance in more mature enterprises, implying that higher digital connectivity can reduce marginal
network returns through coordination frictions, platform governance, and ecosystem dependence,
making orchestration quality more decisive than network expansion [69, 1127]. This refines the RBV
versus dynamic capabilities tension: entrepreneurial resources yield stable gains, yet digitalization can
generate value heterogeneity and implementation paradoxes, where transformation pathways and
capability configurations shape resource-to-performance conversion [68, 827. MGA with composite
measurement invariance supports these conclusions and suggests aligning DTC with relationship
architecture and enterprise maturity, rather than increasing digitalization intensity [28, 297].

The main limitation is the specific setting of MSMEs in Makassar, which limits transferability to
other sectors, cities, and digital ecosystem configurations; replications across locations and industries
are needed to capture variation in digital transformation, value-creation, and value-capture architectures
[8, 7]. The cross-sectional design also restricts inference about capability dynamics and
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reconfiguration, suggesting longitudinal or mixed-method designs that trace routine micro-foundations
[64, 66]. Reliance on single key-informant surveys and perceptual performance indicators may
introduce common method bias and endogeneity; future work should use multi-informant and objective
data and stronger causal identification. Although MICOM-based MGA was conducted, splitting
business age into two groups may mask finer heterogeneity; future studies could expand age staging,
strengthen invariance checks, and apply multigroup or latent-class approaches [28, 297. Finally, the
DTC operationalization warrants refinement by separating sensing, organizing, and reconfiguring, and
linking these sub-dimensions to ecosystem and platform logics to test whether D'TC operates mainly via
mediation or orchestration rather than universal moderation [21, 637.
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Figure A1.
PLS-SEM path model results for the overall sample.
Appendix A.2.
[ oter | [ pre2 | [ bres | [ prea | [ ores |
b\ T /l/' [ ot | [ eo2 | | eos | [ eoa | [ Eos
050 0820 D420 0852 0761 \o.aw_ 0781 0783 0811 0_327/
EO
. EC1
0347
0772
Ene Oo?f:o 0.265 osos—»{ s |
0.791
0.769
0.747 EN 0723 g743 0787 0.706 0.750 ECS
ENS / / l \
[ smept | [ smep2 | | smers | [ smepa | | smeps |
Figure A2.
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Figure A3.
PLS-SEM path model results for the >3 years subgroup.
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