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Abstract 

This study examines how Digital Ecosystem Integration, Market Intelligence Capability, Innovation Capability, and Institutional Support shape 

the Global Market Performance of Micro, Small, and Medium Enterprises (MSMEs) in Indonesia. Using Banyumas Regency as the empirical 

setting, the study proposes an integrated capability-based framework linking digital ecosystem engagement and market intelligence with global 

performance through Innovation Capability, while incorporating Institutional Support as a moderating condition. Data were collected through a 

cross-sectional survey of 100 digitally engaged MSMEs and analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM). 

The findings show that Digital Ecosystem Integration positively affects Innovation Capability (β = 0.669; p < 0.001) and Global Market 

Performance (β = 0.326; p < 0.001). Market Intelligence Capability also positively influences Innovation Capability (β = 0.345; p < 0.001) and 

Global Market Performance (β = 0.517; p < 0.001). Innovation Capability mediates the effects of Digital Ecosystem Integration (β = 0.148; p = 

0.002) and Market Intelligence Capability (β = 0.076; p = 0.014) on Global Market Performance. Institutional Support further strengthens the 

relationship between Innovation Capability and Global Market Performance (β = 0.184; p = 0.001). The model explains 84.3% of the variance in 

Global Market Performance and 68.3% in Innovation Capability, with Q² values of 0.741 and 0.584, respectively. The study extends the Dynamic 

Capability perspective by identifying digital ecosystem integration as a strategic capability, innovation capability as a transformation mechanism, 

and institutional support as a boundary condition. These findings offer practical guidance for strengthening MSME digital ecosystems and 

sustainable global competitiveness. 
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1. Introduction  

The rapid expansion of the digital economy has significantly reshaped the competitive landscape of micro, small, and 

medium enterprises (MSMEs), particularly in emerging economies where digital technologies create new opportunities 

for market expansion and value creation. In Indonesia, the increasing adoption of online marketplaces, digital payment 

systems, and digital logistics has enabled many MSMEs to expand beyond local markets, supported by government 

initiatives promoting digital transformation and export readiness. By 2024, approximately 27 million MSMEs had 

adopted digital technologies, with the government targeting 30 million digitally connected MSMEs. However, MSMEs 

contributed only around 15.7% of Indonesia's total exports, indicating that the rapid growth of digital adoption has not 

yet been matched by comparable improvements in global market competitiveness. This discrepancy suggests that 

digital participation alone is insufficient to ensure successful internationalization and highlights the need to understand 

how strategic organizational capabilities transform digital ecosystem participation into superior global market 

performance [1].  

Banyumas Regency provides a strategically relevant empirical setting for this study due to its expanding economic 

capacity and increasing engagement in international trade. According to Badan Pusat Statistik Kabupaten Banyumas 

(BPS Banyumas), the regency recorded a Gross Regional Domestic Product (GRDP) of IDR 74.16 trillion in 2024, 

while export activities grew by 6.36% compared with the previous year. Export performance was primarily supported 
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by essential oils, processed wood, and crystal coconut sugar, demonstrating the presence of regionally competitive 

industries with established international market linkages [2]. Despite these favorable economic conditions, empirical 

evidence explaining how digitally connected MSMEs translate participation in digital ecosystems into sustained global 

market performance remains limited. This gap highlights the importance of examining the organizational capabilities 

that enable MSMEs to convert digital integration into superior international market outcomes. 

This phenomenon indicates that digital adoption alone may not be sufficient to generate superior performance 

outcomes. While digital technologies enhance operational efficiency and market accessibility, many MSMEs face 

challenges in transforming digital engagement into strategic advantages such as innovation, differentiation, and 

international market penetration. Recent studies suggest that the effectiveness of digital transformation depends on 

firms’ ability to integrate digital resources, develop market intelligence, and build dynamic capabilities that support 

value creation in increasingly competitive environments [3], [4], [5]. Consequently, understanding how MSMEs 

convert digital ecosystem participation into measurable global performance outcomes has become an important 

research issue. 

From a theoretical perspective, existing research on MSMEs’ digitalization has predominantly focused on technology 

adoption, digital readiness, or platform utilization as key determinants of firm performance. Although these 

perspectives provide valuable insights, they often conceptualize digitalization as a technological input rather than as a 

strategic integration process embedded within interconnected digital ecosystems. Innovation capability, which plays a 

crucial role in enabling firms to respond to market changes and develop competitive advantages, has not been 

sufficiently examined as a transformation mechanism linking digital ecosystem integration and market intelligence 

capability to global market performance [6], [3]. This limitation highlights the need for more integrative approaches 

that capture the dynamic relationships among strategic capabilities and performance outcomes. 

Another important factor influencing MSMEs’ competitiveness is institutional support. Policy facilitation, access to 

financing, digital training programs, and export promotion initiatives can significantly enhance firms’ ability to 

commercialize innovation and scale their operations internationally. Institutional economics literature emphasizes that 

supportive environments reduce uncertainty and transaction costs while strengthening firms’ capacity to exploit market 

opportunities [7], [8]. However, empirical studies have largely treated institutional support as either a direct determinant 

of performance or a contextual variable, with limited attention given to its contingent role in strengthening the 

effectiveness of innovation capability. 

Despite the growing body of research on MSMEs’ digital transformation, several important gaps remain. Prior studies 

have mainly examined digital adoption and platform usage, while limited attention has been given to digital ecosystem 

integration as a strategic construct reflecting firms’ embeddedness within interconnected technological and market 

networks [9], [10]. Furthermore, the mechanisms through which firms transform digital engagement and market 

intelligence into innovation capability and subsequently into global market performance remain insufficiently explored 

[11], [12]. Empirical research also rarely conceptualizes institutional support as having a dual role both as a direct 

performance driver and as a moderating factor that conditions capability effectiveness [13]. These gaps are particularly 

relevant in emerging economy contexts where MSMEs face structural constraints in achieving sustained global 

competitiveness. 

Building upon these identified research gaps, this study advances the existing literature in three important ways. First, 

most studies emphasize digital adoption, platform utilization, or technological readiness while giving limited attention 

to digital ecosystem integration as a higher order strategic capability that enables firms to orchestrate inter 

organizational relationships and leverage ecosystem resources. Second, previous research has generally examined 

innovation capability or market intelligence capability in isolation, providing limited evidence of how these 

complementary capabilities jointly contribute to sustained global market performance. Third, institutional support has 

predominantly been treated as a direct antecedent of firm performance rather than as a contextual mechanism that 

strengthens the effectiveness of internally developed capabilities. Addressing these limitations, this study proposes an 

integrated capability-based framework in which digital ecosystem integration and market intelligence capability 

enhance global market performance through innovation capability, while conceptualizing institutional support as a 
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strategic boundary condition that reinforces the effectiveness of innovation capability in improving global market 

performance. 

Based on these considerations, this study addresses the following research questions: (1) To what extent does digital 

ecosystem integration influence the global market performance of MSMEs? (2) Does innovation capability mediate 

the relationships between digital ecosystem integration, market intelligence capability, and global market performance? 

(3) How does institutional support directly and contingently affect the effectiveness of innovation capability in 

enhancing global market performance? This study contributes to the literature by shifting the focus from digital 

adoption to digital ecosystem integration, positioning innovation capability as a key transformation mechanism, and 

examining the dual role of institutional support within an integrated capability ecosystem framework. Empirically, the 

study provides evidence from MSMEs in an emerging economy setting, offering practical insights for policymakers 

and practitioners in strengthening digital ecosystem development and innovation support programs to enhance 

MSMEs’ global competitiveness. 

2. Literature Review  

Digital ecosystem integration refers to the extent to which firms are strategically embedded within interconnected 

digital platforms, infrastructures, and collaborative networks that enable resource sharing, information exchange, and 

value co creation across organizational boundaries [14]. Unlike basic digital adoption, ecosystem integration 

emphasizes firms’ capability to orchestrate digital relationships with multiple stakeholders such as customers, 

suppliers, logistics providers, and platform intermediaries to enhance strategic responsiveness and scalability [15]. 

Empirical studies indicate that participation in digital ecosystems strengthens firms’ dynamic capabilities by improving 

access to complementary assets and reducing coordination costs in networked markets [16]. Furthermore, deeper 

ecosystem embeddedness has been associated with improved SME competitiveness and international market 

participation as firms leverage digital infrastructures to overcome geographic and institutional barriers [17]. 

Although Digital Ecosystem Integration and Market Intelligence Capability are both associated with firms’ digital 

transformation, they represent conceptually distinct strategic capabilities. Digital Ecosystem Integration emphasizes 

the firm's capability to establish, coordinate, and leverage relationships within interconnected digital platforms and 

business networks to access complementary resources and create collaborative value. In contrast, Market Intelligence 

Capability focuses on the firm's ability to systematically sense, interpret, and utilize market information to support 

strategic decision making and opportunity recognition. Therefore, while Digital Ecosystem Integration primarily 

reflects relational and network orchestration capabilities, Market Intelligence Capability represents an analytical and 

knowledge-based capability that enables firms to respond effectively to changing market conditions. Their 

complementary roles provide the theoretical foundation for examining how external digital connectedness and internal 

market sensing jointly contribute to innovation capability and global market performance. 

Market intelligence capability is defined as a firm’s ability to systematically acquire, analyze, and utilize market related 

information to support strategic decision making and opportunity recognition in dynamic competitive environments 

[6], [3]. From a dynamic capability perspective, market intelligence functions as a sensing mechanism that enables 

firms to anticipate customer needs, monitor competitor behavior, and respond effectively to market turbulence [15]. 

Prior research suggests that firms with strong intelligence capabilities are better positioned to exploit digital platform 

opportunities and adjust their value propositions to meet evolving global demand patterns [18]. In digital contexts, the 

use of analytics and data driven insights further enhances firms’ strategic flexibility and performance outcomes by 

facilitating informed market entry and positioning decisions [11]. 

Innovation capability refers to a firm’s capacity to transform knowledge resources, technological inputs, and market 

insights into new or improved products, processes, and business models that generate sustainable competitive 

advantage [19]. Within digital transformation literature, innovation capability is conceptualized as a transformation 

mechanism through which firms recombine digital assets and strategic intelligence to create value enhancing outcomes 

and adaptive strategies [20]. Empirical evidence indicates that innovation capability improves productivity, 

differentiation, and responsiveness to market heterogeneity, thereby supporting firms’ expansion into international 
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markets [15]. Moreover, firms embedded in digital ecosystems tend to demonstrate higher levels of innovation 

performance due to enhanced collaboration, knowledge spillovers, and access to external expertise [21]. 

Institutional support encompasses policy facilitation, financial assistance, digital capability development programs, 

and regulatory frameworks that shape firms’ strategic behavior and performance outcomes [22]. Institutional 

economics literature suggests that supportive institutional environments reduce uncertainty, enhance legitimacy, and 

enable firms to exploit market opportunities more effectively [20]. Recent studies highlight that government led digital 

transformation initiatives and export promotion policies play a crucial role in strengthening MSMEs’ competitiveness 

by improving access to digital infrastructure and innovation resources [19]. Beyond its direct influence on firm 

performance, institutional support may also condition the effectiveness of internal capabilities by providing incentives, 

infrastructure, and market access mechanisms necessary for innovation commercialization and global scaling [15]. 

Global market performance represents the extent to which firms achieve favorable outcomes in international markets, 

including export growth, market diversification, and sustained competitive positioning [20]. Unlike global market 

access, which reflects entry into foreign markets, global performance emphasizes the effectiveness and sustainability 

of firms’ international operations over time [11]. Empirical research demonstrates that global performance is influenced 

by firms’ strategic capabilities, innovation outcomes, and ecosystem participation that enable scalability and long term 

competitiveness [18]. For MSMEs, achieving strong global market performance requires the integration of digital 

ecosystem embeddedness, market intelligence utilization, and institutional support mechanisms that facilitate adaptive 

learning and value creation across diverse market contexts [21].  

2.1. Digital Ecosystem Integration and Innovation Capability 

Digital ecosystem integration enables firms to leverage interconnected platforms, collaborative networks, and shared 

digital infrastructures that facilitate knowledge recombination and innovation development. Recent studies indicate 

that firms embedded in digital ecosystems demonstrate stronger innovation performance due to enhanced access to 

complementary resources and real time market feedback mechanisms [23], [12]. Research in SME digital 

transformation also highlights that ecosystem participation improves innovation agility and supports co creation 

processes that accelerate product and process innovation [24]. Furthermore, digital network embeddedness strengthens 

firms’ absorptive capacity and technological alignment, enabling more effective innovation capability building [25]. 

Evidence from emerging digital markets suggests that ecosystem integration enhances firms’ experimentation capacity 

and strategic renewal, which are critical drivers of innovation outcomes [21].  Collectively, the existing literature 

suggests that digital ecosystem integration facilitates innovation capability through stronger inter organizational 

collaboration and digital resource orchestration [15], [26]. However, emerging evidence suggests that the innovation 

benefits derived from ecosystem participation are contingent upon firms’ internal capabilities, organizational readiness, 

and ecosystem characteristics, indicating that ecosystem integration alone does not necessarily guarantee superior 

innovation outcomes [27]. These mixed findings indicate that the relationship between digital ecosystem integration 

and innovation capability remains contingent upon organizational and contextual conditions, particularly among 

MSMEs operating in emerging economies. Accordingly, the following hypothesis is proposed: 

H1: Digital ecosystem integration positively influences innovation capability 

2.2. Market Intelligence Capability and Innovation Capability 

Market intelligence capability supports innovation capability by enabling firms to interpret market signals, anticipate 

customer needs, and align innovation initiatives with evolving demand conditions. Recent empirical research 

demonstrates that firms with advanced market sensing capabilities exhibit higher innovation responsiveness and 

adaptability in dynamic environments [28], [29]. Studies on data driven decision making further indicate that the use 

of analytics and customer insight systems enhances innovation effectiveness by improving strategic learning processes 

[30], [31]. Additionally, firms utilizing digital intelligence tools are more capable of identifying niche opportunities 

and accelerating innovation cycles [32]. Evidence from SME research confirms that intelligence driven firms achieve 

stronger innovation outcomes due to improved alignment between internal capabilities and external market 

requirements [33]. Collectively, the existing literature suggests that market intelligence capability enhances innovation 

capability by enabling firms to recognize emerging market opportunities, integrate customer knowledge, and support 

evidence-based innovation decisions [28], [29]. However, emerging evidence indicates that the effectiveness of market 
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intelligence capability depends on firms’ analytical competencies, organizational learning capacity, and their ability to 

transform market intelligence into actionable innovation strategies. Consequently, the availability of market 

information alone does not necessarily lead to superior innovation capability unless it is effectively embedded within 

organizational decision-making processes and capability development. These mixed findings indicate that the 

relationship between market intelligence capability and innovation capability remains contingent upon organizational 

capabilities and contextual conditions, particularly among MSMEs operating in emerging economies. Accordingly, the 

following hypothesis is proposed: 

H2: Market intelligence capability positively influences innovation capability 

2.3. Innovation Capability and Global Market Performance 

Innovation capability plays a crucial role in enhancing firms' global market performance by supporting differentiation, 

scalability, and strategic flexibility in international operations. Recent studies show that innovation-oriented SMEs 

demonstrate stronger export growth and international competitiveness due to their ability to exploit technological 

opportunities and respond to heterogeneous market demands [19]. Research on global value chain participation further 

highlights that innovation capability improves firms' performance by enabling adaptive business models and process 

optimization [34]. Empirical evidence also suggests that innovation capability contributes to sustained performance 

outcomes through improved productivity and value creation mechanisms [24]. Moreover, innovative firms embedded 

in digital ecosystems tend to achieve superior global positioning due to enhanced collaboration and knowledge 

integration [21]. Collectively, the existing literature consistently suggests that innovation capability serves as a strategic 

mechanism through which firms transform technological resources, market knowledge, and organizational learning 

into superior global market performance. By continuously developing innovative products, processes, and business 

models, firms are better positioned to strengthen international competitiveness and respond effectively to dynamic 

global market conditions [19], [34], [35]. Accordingly, the following hypothesis is proposed: 

H3: Innovation capability positively influences global market performance 

2.4. Digital Ecosystem Integration and Global Market Performance 

Digital ecosystem integration can directly improve firms’ global market performance by facilitating cross border 

transactions, expanding market reach, and enabling firms to leverage platform-based network effects. Recent research 

indicates that SMEs participating in digital ecosystems experience improved international visibility and performance 

due to reduced coordination costs and enhanced access to global customers [28], [29]. Studies on platform enabled 

internationalization further demonstrate that ecosystem participation strengthens firms’ competitiveness through 

technological alignment and interfirm collaboration [15]. Additionally, digital ecosystem embeddedness supports 

scalability by enabling firms to utilize shared logistics and payment infrastructures [36], [37]. Evidence from digital 

entrepreneurship research also shows that ecosystem integration enhances firms’ performance by improving market 

penetration and operational efficiency [32]. Collectively, the existing literature consistently suggests that digital 

ecosystem integration enhances global market performance by enabling firms to access wider international markets, 

strengthen inter organizational collaboration, and improve operational efficiency through digitally connected business 

ecosystems. These capabilities allow firms to respond more effectively to global market opportunities while reducing 

coordination barriers associated with cross border business activities [15], [36], [37]. Accordingly, the following 

hypothesis is proposed: 

H4: Digital ecosystem integration positively influences global market performance 

2.5. Market Intelligence Capability and Global Market Performance 

Market intelligence capability contributes directly to global market performance by enhancing firms’ ability to identify 

international opportunities, refine market entry strategies, and manage competitive uncertainty. Recent studies 

demonstrate that intelligence driven firms achieve higher export performance due to improved strategic targeting and 

responsiveness to environmental changes [29]. Research in international entrepreneurship also shows that data driven 

market sensing strengthens firms’ global competitiveness by facilitating adaptive learning and opportunity exploitation 

[38]. Furthermore, firms utilizing advanced analytics capabilities are better able to sustain performance outcomes in 

volatile global markets [28], [29]. Evidence from SME digitalization studies confirms that market intelligence 
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capability improves performance sustainability by aligning innovation outputs with global demand trends [33]. 

Collectively, the existing literature consistently suggests that market intelligence capability enhances global market 

performance by enabling firms to identify international market opportunities, anticipate customer needs, and formulate 

more effective competitive strategies. Through systematic market sensing and evidence-based decision making, firms 

are better positioned to improve international responsiveness, strengthen strategic adaptability, and sustain superior 

performance in dynamic global markets [28], [29], [38]. Accordingly, the following hypothesis is proposed: 

H5: Market intelligence capability positively influences global market performance 

2.6. The Mediating Role of Innovation Capability 

Innovation capability functions as a transformation mechanism that converts digital ecosystem participation and market 

intelligence into global market performance outcomes. Dynamic capability research suggests that strategic resources 

and sensing capabilities must be recombined into innovative outputs before performance benefits can be realized [38], 

[39]. Recent empirical studies indicate that innovation capability mediates the impact of digital transformation 

initiatives on firm performance by enhancing differentiation and scalability [40]. Research also highlights that 

innovation driven value creation strengthens the performance effects of ecosystem participation and intelligence 

utilization [24]. Furthermore, firms that effectively transform digital engagement into innovation activities demonstrate 

stronger international performance due to improved adaptability and competitiveness [35]. Collectively, the existing 

literature suggests that innovation capability serves as a critical transformation mechanism through which firms convert 

digital resources, ecosystem participation, and market intelligence into sustainable global market performance. Rather 

than influencing performance directly, digital ecosystem integration and market intelligence capability provide firms 

with access to strategic knowledge, collaborative resources, and market insights that must first be transformed into 

innovative products, services, and business processes before generating competitive advantages in international 

markets. This capability-based transformation process explains why innovation capability is expected to mediate the 

relationships between digital ecosystem integration, market intelligence capability, and global market performance. 

Accordingly, the following hypotheses are proposed: 

H6: Innovation capability mediates the relationship between digital ecosystem integration and global market 

performance 

H7: Innovation capability mediates the relationship between market intelligence capability and global market 

performance 

2.7. The Moderating Role of Institutional Support 

Institutional support is expected to strengthen the relationship between innovation capability and global market 

performance by providing policy facilitation, financial incentives, and capability development programs that enhance 

firms’ ability to commercialize innovation in international markets. Recent studies show that government led digital 

transformation initiatives and export promotion policies significantly improve SMEs’ ability to translate innovation 

into performance gains [41]. Institutional economics research also suggests that supportive regulatory environments 

reduce uncertainty and enable firms to exploit global market opportunities more effectively [22]. Empirical evidence 

indicates that firms operating within strong institutional ecosystems demonstrate more effective innovation 

performance linkages due to improved access to infrastructure and market facilitation mechanisms [36], [37]. 

Moreover, institutional support enhances firms’ legitimacy and scalability in international markets, thereby 

strengthening performance sustainability [28], [29], [13]. Collectively, the existing literature suggests that institutional 

support functions as a strategic boundary condition that strengthens the effectiveness of innovation capability in 

improving global market performance. Firms possessing strong innovation capability are more likely to achieve 

superior international performance when supported by favorable institutional environments that provide policy 

incentives, financial assistance, digital infrastructure, and export facilitation. Conversely, in the absence of adequate 

institutional support, firms may encounter barriers that limit the commercialization of innovation and reduce the 

performance benefits derived from their innovative capabilities. Accordingly, institutional support is expected to 

strengthen the positive relationship between innovation capability and global market performance. Therefore, the 

following hypothesis is proposed: 



Journal of Applied Data Sciences 

Vol. 7, No. 4, December 2026, pp. 2663-2678 

ISSN 2723-6471 

2669 

 

 

 

H8: Institutional support positively moderates the relationship between innovation capability and global market 

performance 

The relationships among digital ecosystem integration, market intelligence capability, innovation capability, 

institutional support, and global market performance, as represented by Hypotheses H1–H8, are summarized in the 

proposed research framework shown in figure 1. 

 

Figure 1. Research framework 

3. Methodology  

3.1. Research Design 

This study employed a quantitative, cross sectional research design to examine the relationships among digital 

ecosystem integration, market intelligence capability, innovation capability, institutional support, and global market 

performance of MSMEs. Partial Least Squares Structural Equation Modeling (PLS-SEM) was used as the primary 

analytical technique because of its suitability for testing complex models involving direct, mediating, and moderating 

relationships, as well as its ability to provide robust predictions in studies with relatively small sample sizes and latent 

constructs measured by multiple indicators [42]. Given the cross-sectional nature of the research design, the findings 

should be interpreted as associative rather than causal relationships. Although the proposed framework is theoretically 

grounded in Dynamic Capability Theory, longitudinal research is recommended to capture the temporal evolution of 

organizational capabilities and to provide stronger evidence regarding causal mechanisms. 

3.2. Population and Sampling Procedure 

The target population comprised digitally active MSMEs located in Banyumas Regency, Indonesia. Respondents were 

selected purposively to capture enterprises with direct involvement in digital business practices. Eligibility was 

determined using three criteria: MSMEs had to (1) use at least one digital business facility, including e commerce, 

social commerce, or digital payment services; (2) have a minimum operating history of two years; and (3) reach 

customers outside their immediate local market. Before the main questionnaire was administered, preliminary 

screening questions were used to confirm these requirements. Responses from enterprises failing to meet any of the 

criteria were omitted, thereby maintaining consistency between the final sample and the study context. Sample 

adequacy was established through an a priori power calculation in G*Power 3.1 for the endogenous construct with the 

largest number of predictors [43]. The calculation specified f² = 0.15, α = 0.05, power = 0.80, and five predictors, 

yielding a minimum requirement of 92 cases. The 100 usable responses obtained in this study therefore surpassed this 

requirement and were also consistent with the PLS-SEM sample size guidance provided by Hair et al. [42]. 

3.3. Data Collection 

The survey was administered from January to March 2026 through a combination of digital and face to face distribution. 

Digital responses were obtained through communication platforms and MSME networks, whereas direct distribution 

took place during business development and networking activities. Eligibility was verified before respondents 

proceeded to the main questionnaire based on the predetermined sampling requirements. Responses to all construct 

items were recorded on a five-point Likert scale anchored from 1 (strongly disagree) to 5 (strongly agree). Before full 

scale data collection, the instrument was pretested with a small number of MSME owners to assess item clarity and 

suitability for the study context. 
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3.4. Measurement of Constructs 

Construct measures were drawn from previously validated instruments and contextually adjusted for digitally oriented 

MSMEs without altering their underlying conceptual domains. Five reflective items were assigned to each latent 

variable. Digital Ecosystem Integration captured firms’ involvement in digital platforms, network embeddedness, and 

cross organizational digital connections through which ecosystem resources can be coordinated and utilized [16], [37], 

[26]. Market Intelligence Capability reflected the capacity to gather market information, interpret customer and 

competitor signals, and apply such knowledge to strategic choices and opportunity identification [28], [29]. Innovation 

Capability captured firms’ ability to develop new offerings, refine business processes, and adapt business models in 

response to market change [40], [35], [44]. Institutional Support represented perceived access to policy assistance, 

capability building initiatives, and financial support relevant to MSME digitalization and competitiveness [20], [22]. 

Global Market Performance captured expansion beyond immediate local markets through regional, national, and 

international engagement, including external market sales growth, customer expansion, competitive position, and the 

increasing share of sales generated outside the local market. This specification accommodates the gradual 

internationalization trajectory commonly observed among Indonesian MSMEs [11], [5]. 

3.5. Data Analysis Method 

Data analysis was performed with SmartPLS 4 using Partial Least Squares Structural Equation Modeling (PLS-SEM). 

This approach was selected because the study examines multiple simultaneous relationships involving direct, indirect, 

and interaction effects while emphasizing both explanation and prediction. Model assessment proceeded in two stages. 

First, the measurement model was examined through indicator loadings, internal consistency reliability, convergent 

validity, and discriminant validity. Reliability was evaluated using Cronbach’s alpha and composite reliability, whereas 

convergent validity was assessed through Average Variance Extracted (AVE). Discriminant validity was examined 

using the Heterotrait-Monotrait (HTMT) criterion [42]. Second, the structural model was assessed using collinearity 

statistics, coefficients of determination (R²), effect sizes (f²), predictive relevance (Q²), and the magnitude and 

significance of the estimated paths. Indirect effects were examined to determine the mediating function of Innovation 

Capability, while the interaction between Institutional Support and Innovation Capability was estimated to evaluate 

moderation. Statistical inference was obtained through bootstrapping with 5,000 resamples, using a 5% significance 

level [42], [47]. Predictive performance beyond in sample explanatory power was additionally examined with 

PLSpredict by comparing PLS-SEM prediction errors against those generated by a linear benchmark model [47]. 

3.6. Common Method Bias Assessment 

Because all constructs were measured through a single self reported questionnaire, common method bias (CMB) was 

addressed using both procedural and statistical measures. Procedurally, respondent anonymity and confidentiality were 

maintained, the questionnaire was refined through pilot testing, and construct measures were adapted from previously 

validated instruments, consistent with recommended practices for limiting method related bias in behavioral research 

[45]. Statistically, CMB was examined through the full collinearity VIF approach. All resulting VIF values remained 

below the recommended threshold of 3.3 [46], suggesting that common method bias was unlikely to materially affect 

the validity of the empirical results. 

4. Results and Discussion 

4.1. Outer Loadings 

The evaluation of the measurement model began with an assessment of indicator reliability using outer loadings. Outer 

loading values above 0.70 indicate that the observed variables adequately represent their corresponding latent 

constructs [42]. Table 1 presents the outer loading results for all measurement items included in this study. 

Table 1. Outer Loadings of Measurement Items 

Construct Indicators Outer Loading 

Digital Ecosystem Integration (DEI) 

DEI1 0.853 

DEI2 0.853 

DEI3 0.860 
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DEI4 0.827 

DEI5 0.855 

Global Market Performance (GMP) 

GMP1 0.846 

GMP2 0.820 

GMP3 0.834 

GMP4 0.860 

GMP5 0.834 

Innovation Capability (IC) 

IC1 0.818 

IC2 0.839 

IC3 0.836 

IC4 0.823 

IC5 0.813 

Institutional Support (IS) 

IS1 0.731 

IS2 0.828 

IS3 0.829 

IS4 0.819 

IS5 0.797 

Market Intelligence Capability (MIC) 

MIC1 0.808 

MIC2 0.857 

MIC3 0.837 

MIC4 0.850 

MIC5 0.846 

Institutional Support × Innovation Capability IS × IC 1.000 

The results presented in table 1 indicate that all measurement items exceeded the recommended threshold of 0.70, 

demonstrating satisfactory indicator reliability and convergent validity [41]. Outer loading values ranged from 0.731 

to 0.860, confirming that each item provided an adequate representation of its intended latent construct. The 

measurement items associated with Digital Ecosystem Integration (DEI), Global Market Performance (GMP), 

Innovation Capability (IC), and Market Intelligence Capability (MIC) consistently exhibited high loading values, 

supporting the reliability of the measurement model. 

Among the latent constructs, Digital Ecosystem Integration exhibited the highest loading value (DEI3 = 0.860), 

whereas Institutional Support recorded the lowest loading value (IS1 = 0.731). Despite this variation, all loading values 

remained above the recommended cut off threshold and were therefore retained for subsequent analysis. Furthermore, 

the interaction construct representing Institutional Support × Innovation Capability (IS × IC) produced a loading value 

of 1.000, which is expected because the moderation effect was specified as a single latent interaction construct. Overall, 

these findings provide strong evidence of satisfactory indicator reliability and support the adequacy of the measurement 

model for subsequent assessments of construct reliability, validity, and structural relationships. 

4.2. Measurement Model Evaluation 

The measurement model was evaluated by examining indicator reliability, internal consistency reliability, convergent 

validity, and discriminant validity, following recent PLS-SEM reporting guidelines [42], [47]. First, indicator reliability 

was assessed using outer loadings. All indicators exceeded the recommended threshold of 0.70, with values ranging 

from 0.731 to 0.860, indicating that all observed variables adequately represented their respective latent constructs. 

Second, internal consistency reliability was assessed through Cronbach’s alpha and composite reliability (CR). As 

presented in table 2, Cronbach’s alpha values ranged from 0.761 to 0.873, while CR values ranged from 0.800 to 0.879, 

both exceeding the minimum recommended threshold of 0.70 [42]. These results confirm satisfactory construct 

reliability. 
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Third, convergent validity was examined using the average variance extracted (AVE). All AVE values were above the 

cut off value of 0.50, ranging from 0.643 to 0.801, indicating that each construct explained more than 50% of the 

variance of its indicators. Finally, discriminant validity was assessed using the heterotrait–monotrait ratio (HTMT). All 

HTMT values were below the conservative threshold of 0.85 suggested by recent methodological studies [47]. The 

highest HTMT value was observed between innovation capability and global market performance (0.816), which 

remained within the acceptable range. Therefore, discriminant validity was established. 

Table 2. Measurement Model Evaluation 

Construct Loading Range Cronbach’s α CR AVE Maximum HTMT 

Digital Ecosystem Integration 0.827-0.860 0.873 0.879 0.801 0.788 

Global Market Performance 0.820-0.860 0.866 0.874 0.782 0.816 

Innovation Capability 0.813-0.839 0.858 0.868 0.757 0.816 

Institutional Support 0.731-0.829 0.761 0.800 0.643 0.261 

Market Intelligence Capability 0.808-0.857 0.867 0.874 0.783 0.788 

4.3. Assessment of the Structural Model 

After establishing the adequacy of the measurement model, the structural relationships were examined using collinearity 

statistics, explained variance (R²), predictive relevance (Q²), effect sizes (f²), and bootstrap inference, consistent with 

current PLS-SEM recommendations [42], [47]. Predictor VIFs varied between 1.077 and 3.597, all below the critical 

value of 5.0 [42], suggesting that collinearity did not materially affect the estimated relationships. The model accounted 

for 84.3% of the variance in Global Market Performance (R² = 0.843) and 68.3% in Innovation Capability (R² = 0.683), 

indicating considerable explanatory strength for both endogenous constructs. 

Predictive relevance was also supported. The Stone Geisser Q² statistics reached 0.741 for Global Market Performance 

and 0.584 for Innovation Capability, substantially exceeding zero [42], [47]. Regarding effect magnitude, Digital 

Ecosystem Integration showed its largest contribution to Innovation Capability (f² = 1.336) and a moderate contribution 

to Global Market Performance (f² = 0.267). Market Intelligence Capability produced substantial effects on Global 

Market Performance (f² = 1.212) and Innovation Capability (f² = 0.355). Smaller but meaningful contributions to Global 

Market Performance were observed for Innovation Capability (f² = 0.092), Institutional Support (f² = 0.197), and the 

Institutional Support × Innovation Capability interaction (f² = 0.104). Bootstrap estimates reported in table 3 support all 

eight hypotheses.  

Table 3. Structural Model and Hypothesis Testing 

Hypothesis Path Original Sample T statistics P values Result 

H1 Digital Ecosystem Integration → Innovation Capability 0.669 13.024 0.000 Supported 

H2 Market Intelligence Capability → Innovation Capability 0.345 5.420 0.000 Supported 

H3 Innovation Capability → Global Market Performance 0.221 3.042 0.002 Supported 

H4 Digital Ecosystem Integration → Global Market Performance 0.326 4.980 0.000 Supported 

H5 
Market Intelligence Capability → Global Market 

Performance 
0.517 9.067 0.000 Supported 

H6 
Digital Ecosystem Integration → Innovation Capability → 

Global Market Performance 
0.148 3.074 0.002 Supported 

H7 
Market Intelligence Capability → Innovation Capability → 

Global Market Performance 
0.076 2.468 0.014 Supported 

H8 
Institutional Support × Innovation Capability → Global 

Market Performance 
0.184 3.293 0.001 Supported 

Digital Ecosystem Integration significantly predicts Innovation Capability (β = 0.669, p < 0.001) and Global Market Performance 

(β = 0.326, p < 0.001), whereas Market Intelligence Capability significantly predicts Innovation Capability (β = 0.345, p < 

0.001) and Global Market Performance (β = 0.517, p < 0.001). Innovation Capability also contributes positively to Global 

Market Performance (β = 0.221, p = 0.002). The indirect effects further establish the mediating function of Innovation 

Capability. Significant mediation occurs between Digital Ecosystem Integration and Global Market Performance (β = 0.148, p 

= 0.002) and between Market Intelligence Capability and Global Market Performance (β = 0.076, p = 0.014). Thus, innovation 

provides an important pathway through which ecosystem connectivity and market intelligence are converted into performance 
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outcomes. Institutional Support also strengthens the Innovation Capability Global Market Performance relationship (β = 0.184, 

p = 0.001), supporting H8. This interaction indicates that innovation generates greater performance benefits when firms operate 

within more supportive institutional conditions. The complete structural estimates are visualized in figure 2. 

 

Figure 2. Structural model results 

To facilitate interpretation of the moderation effect, figure 3 illustrates the interaction between Institutional Support 

and Innovation Capability in predicting Global Market Performance. The positive effect of Innovation Capability 

becomes stronger as Institutional Support increases from low (−1 SD) to high (+1 SD), whereas lower Institutional 

Support produces smaller performance gains. These findings confirm that Institutional Support strengthens the 

contribution of Innovation Capability to Global Market Performance, providing additional support for Hypothesis 8. 

 

Figure 3. Moderating effect of institutional support 

Predictive performance was further examined using PLSpredict in accordance with recent PLS-SEM recommendations 

[42], [47]. Q²predict ranged from 0.551 to 0.783 across the endogenous indicators, with every value above zero. 

Moreover, PLS-SEM generated lower RMSE values than the linear model for 8 of the 10 indicators. Taken together, 

these results indicate medium to high out of sample predictive performance and complement the model’s high 

explanatory power. They also reduce concerns that the observed R² values primarily reflect overfitting, construct 

overlap, or common method bias. 

The path estimates also reveal distinct predictor priorities. Market Intelligence Capability has the largest direct 

association with Global Market Performance (β = 0.517), followed by Digital Ecosystem Integration (β = 0.326) and 

Innovation Capability (β = 0.221). For Innovation Capability, however, Digital Ecosystem Integration is the dominant 

predictor (β = 0.669), compared with Market Intelligence Capability (β = 0.345). Thus, market intelligence appears 

more immediately relevant to broader market performance, whereas ecosystem integration plays a stronger role in 

building innovation capacity. Managerially, this pattern favors strengthening market intelligence for near term market 

expansion while developing ecosystem integration to support longer term innovation and competitiveness. 

4.4. Discussion 

The results reinforce the Dynamic Capability perspective by showing that MSMEs derive global market benefits not 

simply from adopting digital technologies, but from combining ecosystem connectivity, market sensing, and 

innovation-oriented resource transformation. Digital Ecosystem Integration is positively associated with both 
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Innovation Capability and Global Market Performance, suggesting that connections with digital platforms, logistics 

networks, and payment infrastructures provide MSMEs with complementary resources, learning opportunities, and 

market knowledge. This pattern is consistent with prior evidence linking ecosystem embeddedness with organizational 

adaptability and resource orchestration [16], [15], [37]. The present study, however, moves beyond viewing digital 

participation as technology use by treating Digital Ecosystem Integration as a higher order capability through which 

firms coordinate external relationships and mobilize ecosystem resources. Market Intelligence Capability also 

contributes significantly to Innovation Capability and Global Market Performance, underscoring the value of 

interpreting customer preferences, competitive movements, and emerging opportunities. This result supports earlier 

evidence on the role of intelligence-based decision making in responsiveness and international competitiveness [6], 

[29], [11], while showing that market intelligence complements ecosystem integration in supporting wider market 

engagement. 

The relative magnitude of the estimated relationships offers an additional theoretical insight. Market Intelligence 

Capability has a stronger direct association with Global Market Performance (β = 0.517) than Digital Ecosystem 

Integration (β = 0.326) or Innovation Capability (β = 0.221). This difference suggests that timely market knowledge 

can translate more immediately into market decisions, such as identifying demand shifts, selecting promising segments, 

and adjusting competitive responses. Innovation Capability, by contrast, involves a transformation process in which 

knowledge and resources must first be converted into products, processes, or business model changes before 

performance benefits materialize. Digital Ecosystem Integration plays a particularly important role in this process, as 

its relationship with Innovation Capability (β = 0.669) is substantially stronger than that of Market Intelligence 

Capability (β = 0.345). Thus, ecosystem integration appears especially important for building innovation capacity, 

whereas market intelligence provides a more immediate pathway to broader market performance. 

The mediation findings further clarify how these capabilities work together. Innovation Capability carries significant 

indirect effects from both Digital Ecosystem Integration and Market Intelligence Capability to Global Market 

Performance, indicating that access to ecosystem resources and market knowledge becomes more valuable when firms 

can convert these inputs into new offerings, improved processes, and adaptable business models. This mechanism is 

consistent with the Dynamic Capability view that competitive outcomes depend on the reconfiguration of internal and 

external resources in response to environmental change [38], [35], [40]. Rather than treating digitalization as a direct 

route to performance, the findings identify innovation as an intermediate organizational process through which digitally 

acquired resources and market knowledge contribute to broader market outcomes. 

Institutional Support adds an important contextual dimension to this capability process. Its positive interaction with 

Innovation Capability indicates that innovation produces stronger performance benefits when MSMEs have greater 

access to policy facilitation, capability development initiatives, digital training, financial assistance, and market 

support. This result accords with previous evidence that supportive institutional arrangements can reduce uncertainty 

and facilitate innovation commercialization [22], [13], [41]. More importantly, Institutional Support operates here not 

merely as an external resource but as a boundary condition that increases the performance value of internally developed 

Innovation Capability. The interaction plot in figure 3 reinforces this interpretation by showing a steeper Innovation 

Capability Global Market Performance relationship at higher levels of Institutional Support. 

Taken together, the findings extend research on digital transformation and Dynamic Capability by showing that MSME 

competitiveness reflects a coordinated capability system rather than isolated digital adoption. Digital Ecosystem 

Integration provides access to interconnected resources, Market Intelligence Capability enables firms to interpret 

market signals, Innovation Capability converts these inputs into commercially relevant changes, and Institutional 

Support strengthens the performance returns from that transformation. For managers, this implies that digital 

investment should be accompanied by stronger market sensing and innovation processes. For policymakers, programs 

aimed at MSME digitalization are likely to generate greater value when technology access is combined with capability 

development, commercialization support, and mechanisms that facilitate broader market participation. 
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5. Conclusion 

This study shows that MSMEs achieve stronger Global Market Performance when digital ecosystem connectivity and 

market intelligence are effectively translated into Innovation Capability. Both Digital Ecosystem Integration and 

Market Intelligence Capability are associated with performance directly and through Innovation Capability, indicating 

that access to digital networks and market knowledge becomes more valuable when firms can convert these resources 

into innovative business outcomes. Institutional Support further amplifies the performance contribution of Innovation 

Capability, demonstrating that internal capabilities generate greater value under supportive institutional conditions. 

The study extends the Dynamic Capability perspective through an integrated framework that connects ecosystem 

orchestration, market sensing, innovation transformation, and institutional reinforcement. Rather than treating 

digitalization primarily as technology adoption, the findings show how interconnected organizational capabilities work 

together in explaining MSMEs’ broader market performance. This framework also identifies Institutional Support as 

an important boundary condition that complements internally developed capabilities. 

Practically, the findings suggest that strengthening MSME competitiveness requires more than expanding access to 

digital technologies. Firms should develop market sensing and innovation capabilities alongside deeper participation 

in digital ecosystems, while policymakers should complement digitalization initiatives with training, financing, 

commercialization assistance, and broader market access support. Nevertheless, the cross-sectional design does not 

establish temporal ordering, and reliance on self reported responses may introduce perceptual bias. The purposive 

sample drawn from Banyumas Regency also limits broader generalization. Future research could therefore employ 

longitudinal and multi region designs, incorporate objective behavioral and performance measures, and examine 

additional capabilities such as digital leadership, absorptive capacity, and international network orientation. 

6. Declarations 

6.1. Author Contributions 

Conceptualization: Y.N., A.A.K., H.H., D.I.S.S., M.I.R., and L.N.H.; Methodology: A.A.K.; Software: Y.N.; 

Validation: Y.N., M.I.R., and L.N.H.; Formal Analysis: Y.N., M.I.R., and L.N.H.; Investigation: Y.N.; Resources: 

M.I.R.; Data Curation: M.I.R.; Writing Original Draft Preparation: Y.N., M.I.R., and L.N.H.; Writing Review and 

Editing: M.I.R., Y.N., and L.N.H.; Visualization: Y.N.; 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 

This research received financial support in 2026 from the Ministry of Higher Education, Science, and Technology 

(Kemdiktisaintek), Indonesia, under the Fundamental Research Scheme (Contract Nos. 

22/LL6/AL.04.03/PL-MULTITAHUNLANJUTAN/2026, 125/AMIKOMPWT/LPPM/15.i/IV/2026). 

6.4. Institutional Review Board Statement 

Not applicable. 

6.5. Informed Consent Statement 

Not applicable. 

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. 



Journal of Applied Data Sciences 

Vol. 7, No. 4, December 2026, pp. 2663-2678 

ISSN 2723-6471 

2676 

 

 

 

References 

[1] Ministry of Communication and Digital Affairs of the Republic of Indonesia, “Press Release No. 

475/HM/KOMINFO/08/2024: Indonesia Targets Digital Technology Adoption by 30 Million MSMEs in 2024,” 2024. 

[Online]. Available: https://www.komdigi.go.id 

[2] Banyumas Regency Statistics Agency, Banyumas Regency Regional Statistics 2025. Banyumas Regency Statistics Agency, 

2025. [Online]. Available: https://banyumaskab.bps.go.id 

[3] M. Lee, “Digitalization capability and sustainable performance in emerging markets: mediating roles of in/out-bound open 

innovation and coopetition strategy,” Manag. Decis., vol. 63, no. 8, pp. 1–29, 2025, doi: 10.1108/MD-10-2022-1398. 

[4] M. Kowalski, R. C. Bernardes, L. Gomes, and F. M. Borini, “Microfoundations of dynamic capabilities for digital 

transformation,” Eur. J. Innov. Manag., vol. 28, no. 8, pp. 3717–3746, 2024, doi: 10.1108/EJIM-12-2023-1074. 

[5] L. Kobusingye and Y. Xiao, “Digital transformation, innovation and market expansion capabilities: exploring pathways to 

organizational growth in SMEs across East African countries,” Bus. Process Manag. J., vol. 2, no. June, pp. 1–24, 2025, doi: 

10.1108/BPMJ-03-2025-0341. 

[6] A. Chen, L. Li, and W. Shahid, “Digital transformation as the driving force for sustainable business performance: A 

moderated mediation model of market-driven business model innovation and digital leadership capabilities,” Heliyon, vol. 

10, no. 8, pp. 1–17, 2024, doi: 10.1016/j.heliyon.2024.e29509. 

[7] S. B. Avdasheva and I. Z. Geliskhanov, “Transaction cost economics: Lessons from past reforms and potential for the digital 

economy,” Russ. J. Econ., vol. 11, no. September, pp. 237–268, 2025, doi: 10.32609/j.ruje.11.156897. 

[8] C. Di Luigi, G. L. Clark, D. Wójcik, and G. L. Clark, “Taming transaction costs, risk, and uncertainty in global production 

and financial networks: the case of wheat futures markets,” Econ. Geogr., vol. 101, no. 4, pp. 268–294, 2025, doi: 

10.1080/00130095.2025.2543505. 

[9] I. Antai, S. Lenka, and L. Achtenhagen, “Digital platforms and the construction supply chain: trends and emerging themes in 

extant AEC research,” Constr. Manag. Econ., vol. 43, no. 2, pp. 113–129, 2025, doi: 10.1080/01446193.2024.2396592. 

[10] N. Singh and M. Anees, “Digital Transformation of Micro, Small and Medium Enterprises (MSMEs): Drivers, Barriers, and 

Strategic Implications for Sustainable Growth,” Int. J. Multidiscip. Res., vol. 7, no. 4, pp. 1–7, 2025, doi: 

10.36948/ijfmr.2025.v07i04.54817. 

[11] Z. Zong and M. A. Anwar, “Big-data AI analytics in value-chain innovation and international marketing strategy: insights 

from SMEs in cultural and creative industries,” Int. Mark. Rev., vol. 42, no. 4, pp. 556–584, 2025, doi: 10.1108/IMR-02-

2024-0049. 

[12] Y. Guo and Y. Chen, “Cross-border platforms’ coupling of artificial intelligence adoption and strategic agility for upgraded 

ESMEs’ global value chains: international marketing capability perspectives,” Int. Mark. Rev., vol. 42, no. 6, pp. 1250–1283, 

2025, doi: 10.1108/IMR-10-2024-0418. 

[13] H. S. Jalali, “Reframing government support for SMEs’ performance in international market: the critical role of institutional 

context,” Asia-Pacific J. Bus. Adm., vol. 17, no. 5, pp. 1294–1315, 2025, doi: 10.1108/APJBA-11-2024-0621. 

[14] P. Li, “The complementarity and connectivity of locations: digitalization, sustainability, and the MNE-location,” ZFW – Adv. 

Econ. Geogr., vol. 69, no. 1, pp. 1–9, 2025, doi: 10.1515/zfw-2025-0057. 

[15] F. Volz, “Digital ecosystems and their impact on organizations—A dynamic capabilities approach,” Int. J. Manag. Rev., vol. 

27, no. March, pp. 398–419, 2025, doi: 10.1111/ijmr.12396. 

[16] Y. Sun and Y. Zhou, “Specialized complementary assets and disruptive innovation: digital capability and ecosystem 

embeddedness,” Manag. Decis., vol. 62, no. 11, pp. 3704–3730, 2024, doi: 10.1108/MD-04-2023-0608. 

[17] W. Kong, H. Hu, and Z. Wang, “‘Distinctiveness–Conformity’ paradox: How to leverage digital platform capabilities to 

enhance SMEs ecological niches,” J. Theor. Appl. Electron. Commer. Res., vol. 20, no. 3, p. 217, pp. 1-23, 2025, doi: 

10.3390/jtaer20030217. 

[18] T. Babina, A. Fedyk, A. He, and J. Hodson, “Artificial intelligence, firm growth, and product innovation,” J. Financ. Econ., 

vol. 151, no. January, pp. 1–26, 2024, doi: 10.1016/j.jfineco.2023.103745. 

[19] D. Van Hoang, N. T. Hien, and H. Van Thang, “Digital capabilities and sustainable competitive advantages: The case of 

emerging market manufacturing SMEs,” SAGE Open, vol. 4, no. June, pp. 1–25, 2025, doi: 10.1177/21582440251329967. 

[20] S. Gouveia and D. H. De Iglesia, “Transforming strategy and value creation through digitalization?,” Adm. Sci., vol. 14, no. 

307, pp. 1–30, 2024, doi: 10.3390/admsci14110307. 

https://www.komdigi.go.id/
https://www.komdigi.go.id/
https://www.komdigi.go.id/
https://www.komdigi.go.id/
https://banyumaskab.bps.go.id/
https://banyumaskab.bps.go.id/
https://doi.org/10.1108/MD-10-2022-1398
https://doi.org/10.1108/MD-10-2022-1398
https://doi.org/10.1108/EJIM-12-2023-1074
https://doi.org/10.1108/EJIM-12-2023-1074
https://doi.org/10.1108/BPMJ-03-2025-0341
https://doi.org/10.1108/BPMJ-03-2025-0341
https://doi.org/10.1108/BPMJ-03-2025-0341
https://doi.org/10.1016/j.heliyon.2024.e29509
https://doi.org/10.1016/j.heliyon.2024.e29509
https://doi.org/10.1016/j.heliyon.2024.e29509
https://doi.org/10.32609/j.ruje.11.156897
https://doi.org/10.32609/j.ruje.11.156897
https://doi.org/10.1080/00130095.2025.2543505
https://doi.org/10.1080/00130095.2025.2543505
https://doi.org/10.1080/00130095.2025.2543505
https://doi.org/10.1080/01446193.2024.2396592
https://doi.org/10.1080/01446193.2024.2396592
https://doi.org/10.36948/ijfmr.2025.v07i04.54817
https://doi.org/10.36948/ijfmr.2025.v07i04.54817
https://doi.org/10.36948/ijfmr.2025.v07i04.54817
https://doi.org/10.1108/IMR-02-2024-0049
https://doi.org/10.1108/IMR-02-2024-0049
https://doi.org/10.1108/IMR-02-2024-0049
https://doi.org/10.1108/IMR-10-2024-0418
https://doi.org/10.1108/IMR-10-2024-0418
https://doi.org/10.1108/IMR-10-2024-0418
https://doi.org/10.1108/APJBA-11-2024-0621
https://doi.org/10.1108/APJBA-11-2024-0621
https://doi.org/10.1515/zfw-2025-0057
https://doi.org/10.1515/zfw-2025-0057
https://doi.org/10.1111/ijmr.12396
https://doi.org/10.1111/ijmr.12396
https://doi.org/10.1108/MD-04-2023-0608
https://doi.org/10.1108/MD-04-2023-0608
https://doi.org/10.3390/jtaer20030217
https://doi.org/10.3390/jtaer20030217
https://doi.org/10.3390/jtaer20030217
https://doi.org/10.1016/j.jfineco.2023.103745
https://doi.org/10.1016/j.jfineco.2023.103745
https://doi.org/10.1177/21582440251329967
https://doi.org/10.1177/21582440251329967
https://doi.org/10.3390/admsci14110307
https://doi.org/10.3390/admsci14110307


Journal of Applied Data Sciences 

Vol. 7, No. 4, December 2026, pp. 2663-2678 

ISSN 2723-6471 

2677 

 

 

 

[21] S. Jha and S. Basu, “Knowledge spillovers between R&D-driven incumbents and start-ups in open innovation: a systematic 

review and nomological network,” J. Knowl. Manag., vol. 29, no. 2, pp. 588–638, 2025, doi: 10.1108/JKM-05-2024-0563. 

[22] J. Song, Q. Huang, H. Li, and P. Yang, “Improving firm performance through big data analytics capability: The role of 

corporate digital entrepreneurship and institutional support,” Int. Rev. Financ. Anal., vol. 104, no. August, pp. 1–12, 2025, 

doi: 10.1016/j.irfa.2025.104344. 

[23] H. Liu, Y. Liu, T. Huang, and H. Zhang, “A study of the influence mechanism of enterprise innovation ecosystems on digital 

innovation capabilities,” Sustainability, vol. 17, no. 5837, pp. 1–28, 2025, doi: 10.3390/su17135837. 

[24] C. A. Lobo, A. Marinho, C. S. Pereira, M. Azevedo, and F. Moreira, “The role of leadership and strategic alliances in 

innovation and digital transformation for sustainable entrepreneurial ecosystems: A comprehensive analysis of the existing 

literature,” Sustainability, vol. 17, no. 6182, pp. 1–21, 2025, doi: 10.3390/su17136182. 

[25] S. Durman, K. Iyiola, and A. B. Alzubi, “Dynamic capabilities in action: digital capability, business model innovation and 

absorptive capacity,” Manag. Decis., vol. 30, no. March, pp. 1–36, 2025, doi: 10.1108/MD-04-2025-0951. 

[26] Y. Zhao, C. Guo, and X. Chen, “Inter-organizational connectivity, digital transformation, and firm ambidextrous innovation: 

A coupled perspective on innovation ecosystems and digitalization,” Sustainability, vol. 17, no. 6466, pp. 1–26, 2025, doi: 

10.3390/su17146466. 

[27] Z. Jiang and Z. Wang, “Impel or impede: Revealing the effect of the integration into innovation ecosystems on the 

development of SMEs,” Technol. Forecast. Soc. Change, vol. 199, no. February, pp. 1-16, 2024, doi: 

10.1016/j.techfore.2023.123064. 

[28] A. Agyapong et al., “Dynamic pathways to SMEs performance: Unraveling the influence of organizational learning 

capability, innovation, market dynamism and market responsiveness in an African emerging economy,” Africa J. Manag., 

vol. 10, no. 1, pp. 50–74, 2024, doi: 10.1080/23322373.2024.2316450. 

[29] Y. Sullivan and S. Fosso, “Artificial intelligence and adaptive response to market changes: A strategy to enhance firm 

performance and innovation,” J. Bus. Res., vol. 174, no. March, pp. 1-18, 2024, doi: 10.1016/j.jbusres.2024.114500. 

[30] M. Grimaldi, O. Troisi, A. Papa, and E. De Nuccio, “Conceptualizing data-driven entrepreneurship: from knowledge creation 

to entrepreneurial opportunities and innovation,” J. Technol. Transf., vol. 22, no. January, pp. 1–52, 2025, doi: 

10.1007/s10961-024-10176-5. 

[31] H. Liu and H. Lee, “A network-enabled framework for big data-driven customer innovation: antecedents, mechanisms and 

performance outcomes,” J. Enterp. Inf. Manag., vol. 39, no. 2, pp. 532–561, 2026, doi: 10.1108/JEIM-02-2025-0111. 

[32] A. Aldoseri, K. N. Al-khalifa, and A. M. Hamouda, “AI-powered innovation in digital transformation: Key pillars and 

industry impact,” Sustainability, vol. 16, no. 1790, pp. 1–25, 2024, doi: 10.3390/su16051790. 

[33] D. De Fano, “Harnessing AI ambidexterity for competitive advantage: the role of dynamic capabilities in digital innovation 

ecosystems,” Eur. J. Innov. Manag., vol. 15, no. March, pp. 1–15, 2025, doi: 10.1108/EJIM-11-2024-1404. 

[34] K. Liu, P. Jiang, and N. Guo, “Global value chain position, firm innovation, and cross-border mergers and acquisitions 

performance,” Humanit. Soc. Sci. Commun., vol. 12, no. 196, pp. 1–14, 2025, doi: 10.1057/s41599-025-04369-y. 

[35] A. G. Moreno, R. M. Rojas, and V. J. G. Morales, “The key role of innovation and organizational resilience in improving 

business performance: A mixed-methods approach,” Int. J. Inf. Manage., vol. 77, no. August, pp. 1-20, 2024, doi: 

10.1016/j.ijinfomgt.2024.102777. 

[36] Y. Yang, N. Chen, and H. Chen, “The digital platform, enterprise digital transformation, and enterprise performance of cross-

border e-commerce—From the perspective of digital transformation and data elements,” J. Theor. Appl. Electron. Commer. 

Res., vol. 18, no. 2, pp. 777–794, 2023, doi: 10.3390/jtaer18020040. 

[37] Q. Wang, T. Liu, H. Wang, and T. Huang, “The persistent innovation effect of platform ecosystem embeddedness,” 

Sustainability, vol. 17, no. 5507, pp. 1–29, 2025, doi: 10.3390/su17125507. 

[38] T. Cadden, J. Weerawardena, G. Cao, Y. Duan, and R. Mcivor, “Examining the role of big data and marketing analytics in 

SMEs innovation and competitive advantage: A knowledge integration perspective,” J. Bus. Res., vol. 168, no. November, 

pp. 1–15, 2023, doi: 10.1016/j.jbusres.2023.114225. 

[39] R. Sadraei, V. J. Sadeghi, R. Marvi, and E. Yoruk, “Strategic adaptation in a dynamic global environment: Unleashing the 

power of dynamic capabilities for international organizational performance,” Strateg. Chang., vol. 0, no. May, pp. 1–7, 2025, 

doi: 10.1002/jsc.2675. 

https://doi.org/10.1108/JKM-05-2024-0563
https://doi.org/10.1108/JKM-05-2024-0563
https://doi.org/10.1016/j.irfa.2025.104344
https://doi.org/10.1016/j.irfa.2025.104344
https://doi.org/10.1016/j.irfa.2025.104344
https://doi.org/10.3390/su17135837
https://doi.org/10.3390/su17135837
https://doi.org/10.3390/su17136182
https://doi.org/10.3390/su17136182
https://doi.org/10.3390/su17136182
https://doi.org/10.1108/MD-04-2025-0951
https://doi.org/10.1108/MD-04-2025-0951
https://doi.org/10.3390/su17146466
https://doi.org/10.3390/su17146466
https://doi.org/10.3390/su17146466
https://doi.org/10.1016/j.techfore.2023.123064
https://doi.org/10.1016/j.techfore.2023.123064
https://doi.org/10.1016/j.techfore.2023.123064
https://doi.org/10.1080/23322373.2024.2316450
https://doi.org/10.1080/23322373.2024.2316450
https://doi.org/10.1080/23322373.2024.2316450
https://doi.org/10.1016/j.jbusres.2024.114500
https://doi.org/10.1016/j.jbusres.2024.114500
https://doi.org/10.1007/s10961-024-10176-5
https://doi.org/10.1007/s10961-024-10176-5
https://doi.org/10.1007/s10961-024-10176-5
https://doi.org/10.1108/JEIM-02-2025-0111
https://doi.org/10.1108/JEIM-02-2025-0111
https://doi.org/10.3390/su16051790
https://doi.org/10.3390/su16051790
https://doi.org/10.1108/EJIM-11-2024-1404
https://doi.org/10.1108/EJIM-11-2024-1404
https://doi.org/10.1057/s41599-025-04369-y
https://doi.org/10.1057/s41599-025-04369-y
https://doi.org/10.1016/j.ijinfomgt.2024.102777
https://doi.org/10.1016/j.ijinfomgt.2024.102777
https://doi.org/10.1016/j.ijinfomgt.2024.102777
https://doi.org/10.3390/jtaer18020040
https://doi.org/10.3390/jtaer18020040
https://doi.org/10.3390/jtaer18020040
https://doi.org/10.3390/su17125507
https://doi.org/10.3390/su17125507
https://doi.org/10.1016/j.jbusres.2023.114225
https://doi.org/10.1016/j.jbusres.2023.114225
https://doi.org/10.1016/j.jbusres.2023.114225
https://doi.org/10.1002/jsc.2675
https://doi.org/10.1002/jsc.2675
https://doi.org/10.1002/jsc.2675


Journal of Applied Data Sciences 

Vol. 7, No. 4, December 2026, pp. 2663-2678 

ISSN 2723-6471 

2678 

 

 

 

[40] Y. Zhang, X. Ma, J. Pang, H. Xing, and J. Wang, “The impact of digital transformation of manufacturing on corporate 

performance—The mediating effect of business model innovation and the moderating effect of innovation capability,” Res. 

Int. Bus. Financ., vol. 64, no. January, pp. 1-19, 2023, doi: 10.1016/j.ribaf.2023.101890. 

[41] A. A. A. Sharabati, A. A. A. Ali, M. I. Allahham, A. A. Hussein, A. F. Alheet, and A. S. Mohammad, “The impact of digital 

marketing on the performance of SMEs: An analytical study in light of modern digital transformations,” Sustainability, vol. 

16, no. 19, pp. 1–25, 2024, doi: 10.3390/su16198667. 

[42] J. F. Hair, G. T. M. Hult, C. M. Ringle, and M. Sarstedt, Partial Least Squares Structural Equation Modeling. SAGE 

Publications, Inc., 2023. 

[43] E. Erdfelder, “Statistical power analyses using G*Power 3.1: Tests for correlation and regression analyses,” Behav. Res. 

Methods, vol. 41, no. 4, pp. 1149–1160, 2009, doi: 10.3758/BRM.41.4.1149. 

[44] Y. Xu, Y. Zhang, X. Li, and Z. Wang, “Research on digital transformation and the innovation model of SMMEs: The case 

study of PAYA,” Sustainability, vol. 17, no. 3458, pp. 1–32, 2025, doi: 10.3390/su17083458. 

[45] P. M. Podsakoff, N. P. Podsakoff, L. J. Williams, C. Huang, and J. Yang, “Common method bias: it’s bad, it’s complex, it’s 

widespread, and it’s not easy to fix,” Annu. Rev. Organ. Psychol. Organ. Behav., vol. 11, no. November, pp. 17–61, 2024, 

doi: 10.1146/annurev-orgpsych-110721-040030. 

[46] N. Kock, “Common method bias in PLS-SEM: A full collinearity assessment approach,” Int. J. e-Collaboration, vol. 11, no. 

4, pp. 1–10, 2015, doi: 10.4018/ijec.2015100101. 

[47] M. Sarstedt, C. M. Ringle, and J. F. Hair, “Partial Least Squares Structural Equation Modeling,” in Handbook of Market 

Research, C. Homburg, M. Klarmann, and A. Vomberg, Eds. Switzerland AG: Springer Nature, 2025, vol. 2025, no. July, 

pp. 1–56, doi: 10.1007/978-3-319-05542-8_15-3. 

https://doi.org/10.1016/j.ribaf.2023.101890
https://doi.org/10.1016/j.ribaf.2023.101890
https://doi.org/10.1016/j.ribaf.2023.101890
https://doi.org/10.3390/su16198667
https://doi.org/10.3390/su16198667
https://doi.org/10.3390/su16198667
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3390/su17083458
https://doi.org/10.3390/su17083458
https://doi.org/10.1146/annurev-orgpsych-110721-040030
https://doi.org/10.1146/annurev-orgpsych-110721-040030
https://doi.org/10.1146/annurev-orgpsych-110721-040030
https://doi.org/10.4018/IJEC.2015100101
https://doi.org/10.4018/IJEC.2015100101
https://doi.org/10.1007/978-3-319-05542-8_15-3
https://doi.org/10.1007/978-3-319-05542-8_15-3
https://doi.org/10.1007/978-3-319-05542-8_15-3

