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Abstract

This study develops and empirically tests a theoretically grounded framework explaining how digital technology—
enabled supply chain integration capabilities enhance operational and strategic performance through dynamic
capability mechanisms. Drawing upon the dynamic capabilities perspective and information processing logic, the
research conceptualizes digital supply chain capability as a higher-order construct comprising real-time information
visibility, analytics-driven coordination, and inter-organizational process integration. The study proposes that these
capabilities strengthen supply chain agility and resource orchestration, which in turn drive efficiency, responsiveness,
and competitive performance outcomes.

Using a quantitative research design based on multi-respondent survey data from focal firms engaged in inter-
organizational supply networks, the proposed relationships are tested through structural equation modeling. The
findings are expected to demonstrate that digital integration capabilities do not directly guarantee superior
performance; rather, their value is realized when they enable agile reconfiguration, coordinated decision-making, and
adaptive resource deployment. Mediation effects are anticipated to confirm the central role of dynamic capability
mechanisms in translating digital investments into measurable performance gains.

The study makes three primary contributions. First, it integrates digital technology adoption with dynamic capability
theory in the supply chain domain. Second, it clarifies the mediating pathways through which digital integration
influences performance outcomes. Third, it offers managerial insights into aligning technological investments with
organizational capabilities to avoid performance erosion arising from misaligned digital transformation initiatives.
The findings advance theoretical understanding of digitally enabled supply chain optimization and provide actionable
guidance for managers navigating technology-intensive supply chain environments.

Keywords: Digital Supply Chain Integration, Dynamic Capabilities; Supply Chain Agility; Resource Orchestration;
Digital Technologies; Supply Chain Performance, Inter-organizational Integration, Structural Equation Modeling.

1. Introduction

Digital technologies have become foundational to contemporary supply chains, reshaping information flows,
coordination mechanisms, and decision architectures. Advanced analytics, artificial intelligence, IoT-enabled
tracking, and cloud-based platforms are now widely deployed to enhance visibility, responsiveness, and integration.
Yet, despite substantial digital investments, supply chain performance outcomes remain uneven. While some firms
realize improvements in agility, resilience, and cost efficiency, others struggle to convert technological adoption into
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measurable performance gains. This divergence suggests that digital technologies alone do not explain superior supply
chain performance.

Much of the extant discourse implicitly assumes a direct technology—performance linkage. Such linear reasoning
underestimates the organizational processes required to translate digital infrastructure into operational and strategic
value. Technologies are enabling resources; they do not generate advantage unless mobilized through higher-order
managerial capabilities. The critical issue, therefore, is not digital adoption per se, but how digital technologies enable
and transform dynamic capabilities that shape supply chain outcomes.

Dynamic capabilitiecs—manifested through sensing environmental shifts, seizing emerging opportunities, and
reconfiguring resource bases—are particularly salient in supply chains characterized by volatility, interdependence,
and rapid technological change. However, supply chains operate as inter-organizational systems rather than isolated
firms. Consequently, the development of dynamic capabilities must be complemented by effective orchestration
processes that structure digital resources, bundle complementary capabilities, and leverage them across networked
relationships.

This paper integrates digital technology enablement, dynamic capabilities, and capability orchestration into a unified
framework explaining supply chain performance. We argue that digital technologies expand a firm’s sensing, seizing,
and reconfiguring capacities, but performance benefits materialize only when these capabilities are deliberately
orchestrated into coherent configurations across the supply chain. By advancing this integrative perspective, the study
contributes to supply chain scholarship in three ways: (1) it reconceptualizes digitalization as a capability-mediated
phenomenon rather than a deterministic performance driver; (2) it extends dynamic capabilities theory into the inter-
organizational supply chain domain through an orchestration lens; and (3) it provides actionable insight into how
digital investments must be strategically configured to yield sustained performance advantages.

The remainder of the paper develops the theoretical foundations of this argument, presents the conceptual model, and
empirically examines the proposed relationships.

2. Literature Review

2.1. Theoretical Foundations: From Resource-Based View to Dynamic Capabilities

The intellectual roots of dynamic capabilities lie in the resource-based view (RBV), which posits that firm-specific,
valuable, rare, inimitable, and non-substitutable resources underpin sustained competitive advantage (Barney, 1991).
While the RBV emphasizes resource heterogeneity and immobility, it has been critiqued for its relative static
orientation, offering limited explanation for how firms renew competences in rapidly changing environments. To
address this limitation, the dynamic capabilities perspective emerged, emphasizing a firm’s ability to integrate, build,
and reconfigure internal and external competences to address environmental turbulence (Teece, Pisano, & Shuen,
1997).

Dynamic capabilities have been conceptualized as identifiable processes such as product development routines,
alliance formation mechanisms, and knowledge reconfiguration practices (Eisenhardt & Martin, 2000). Subsequent
scholarship deepened the conceptual foundations by distinguishing between ordinary capabilities—those enabling
routine operations—and dynamic capabilities—those enabling strategic renewal (Winter, 2003; Teece, 2014). Teece
(2007) further articulated the micro foundations of dynamic capabilities through sensing, seizing, and transforming
capacities, thereby providing a structured lens to examine how firms orchestrate resources in volatile contexts. This
micro foundational articulation is further elaborated in comprehensive treatments of dynamic capability evolution,
which emphasize managerial intentionality, organizational processes, and strategic change as central mechanisms
underlying capability development (Helfat et al., 2007).

The dynamic resource-based view extended this logic by conceptualizing capability lifecycles, suggesting that
capabilities evolve, mature, and decline over time unless renewed (Helfat & Peteraf, 2003). Learning mechanisms
play a central role in this renewal process; deliberate learning, experience accumulation, and knowledge codification
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collectively shape capability evolution (Zollo & Winter, 2002). A configurational perspective further emphasizes that
dynamic capabilities operate as interdependent architectures rather than isolated routines (Wilden, Devinney, &
Dowling, 2016). Collectively, this stream positions dynamic capabilities as higher-order orchestrating mechanisms
enabling firms to realign resource bases under conditions of technological and market discontinuity.

2.2. Digital Technologies as Strategic Enablers of Capability Development

Parallel to advances in dynamic capabilities theory, information systems research has developed a robust body of
knowledge on IT business value. Early integrative models conceptualized IT resources as embedded within
organizational and environmental contexts, generating value through complementary organizational processes
(Melville, Kraemer, & Gurbaxani, 2004). The resource-based view was subsequently extended to information systems,
emphasizing the strategic relevance of IT-enabled capabilities rather than mere technological assets (Wade & Hulland,
2004).

Digital technologies create “digital options” that expand managerial flexibility and strategic agility (Sambamurthy,
Bharadwaj, & Grover, 2003). Information management capability, defined as the firm’s ability to effectively deploy
data and analytics resources, has been empirically linked to improved firm performance (Mithas, Ramasubbu, &
Sambamurthy, 2011). More recent work conceptualizes digital capability as an antecedent to dynamic capabilities,
suggesting that analytics-driven insights enhance sensing and reconfiguration processes (Wamba et al., 2017).

In operations and supply chain contexts, big data analytics and predictive capabilities improve manufacturing and
operational outcomes by enhancing decision quality and environmental responsiveness (Dubey et al., 2019). Supply
chain analytics further interacts with visibility and flexibility capabilities, creating complementarities that strengthen
performance effects (Srinivasan & Swink, 2018). Industry 4.0 technologies—including IoT, cyber-physical systems,
and cloud platforms—have been conceptualized as foundational infrastructures enabling digital supply chain
capabilities and transformation (Queiroz et al., 2020). These insights collectively suggest that digital technologies
function not merely as operational tools but as strategic enablers of higher-order dynamic capabilities.

2.3. Supply Chain Capabilities, Agility, and Resilience

Supply chain scholarship has long emphasized adaptability and responsiveness as critical determinants of
performance. The “triple-A” supply chain framework highlights agility, adaptability, and alignment as central to
competitive advantage (Lee, 2004). As environmental turbulence intensified, the concept of “Supply Chain 2.0”
underscored the necessity of structural flexibility and collaborative integration in volatile markets (Christopher &
Holweg, 2011).

Relational competencies among supply chain partners enhance resilience by enabling coordinated responses to
disruptions (Wieland & Wallenburg, 2013). Market orientation and supply chain management integration further
reinforce performance outcomes through cross-functional alignment (Ketchen, Hult, & Slater, 2007). From a dynamic
capabilities’ standpoint, supply chain agility can be interpreted as an operational manifestation of higher-order sensing
and reconfiguration capabilities (Pavlou & El Sawy, 2011).

Digitalization intensifies these dynamics by improving transparency, reducing information asymmetry, and enabling
predictive coordination across supply networks (Srinivasan & Swink, 2018). Big data analytics strengthens adaptive
capacity by enhancing environmental sensing and rapid response mechanisms (Wamba et al., 2017). Thus, supply
chain performance outcomes—such as cost efficiency, responsiveness, resilience, and service quality—are
increasingly mediated by digitally enabled dynamic capabilities rather than isolated technological investments.

2.4. Capability Orchestration Perspective

While dynamic capabilities explain renewal processes, resource orchestration theory provides additional insight into
how managerial actions structure, bundle, and leverage resources to create value (Hitt, Ireland, & Sirmon, 2011).
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Orchestration emphasizes sequencing and alignment: managers must purposefully combine technological,
organizational, and relational assets to generate synergistic capability configurations.

Within digital supply chains, orchestration involves aligning analytics platforms, process redesign, inter-
organizational coordination, and governance mechanisms to transform raw technological potential into realized
performance gains. A configurational view of dynamic capabilities suggests that effectiveness depends on coherent
alignment among sensing, seizing, and transforming routines (Wilden et al., 2016). Similarly, capability lifecycles
imply that digital capabilities must be continuously renewed to prevent obsolescence (Helfat & Peteraf, 2003).

Thus, digital technology—enabled dynamic capabilities can be conceptualized as orchestrated capability bundles that
mediate the relationship between digital investments and supply chain performance. Rather than exerting direct
performance effects, digital technologies operate through higher-order capability reconfiguration processes that
reshape supply chain structures and routines.

2.5. Research Gap and Theoretical Positioning

Despite substantial progress across strategic management, information systems, and supply chain domains,
fragmentation persists. Dynamic capabilities research has largely evolved at the firm level (Teece, 2007; Winter,
2003), whereas supply chain studies frequently emphasize operational integration without explicitly theorizing higher-
order capability renewal (Lee, 2004; Christopher & Holweg, 2011). Conversely, IT business value literature
demonstrates performance effects of digital investments but often under-specifies the mediating orchestration
mechanisms (Melville et al., 2004; Wade & Hulland, 2004).

Recent work begins bridging these domains by linking analytics capability to dynamic capability development
(Wamba et al., 2017; Dubey et al., 2019), yet comprehensive integrative frameworks that embed digital technologies
within a capability-orchestration perspective remain underdeveloped. In particular, limited research systematically
explains how digitally enabled sensing, seizing, and transforming processes jointly mediate supply chain performance
outcomes across networked contexts.

Accordingly, this study advances a capability-orchestration perspective that integrates digital technology deployment,
dynamic capability micro foundations, and supply chain performance outcomes within a unified theoretical
framework.

3. Conceptual Framework and Hypotheses Development

This section develops the theoretical model underlying the study. Building upon the literature reviewed in Section 2,
we articulate a capability-orchestration perspective that explains how digital technology—enabled dynamic capabilities
influence supply chain performance. Citations are integrated in single-pass construction, and the References section
will be compiled only after the full manuscript is completed.

3.1. Theoretical Foundation: Capability-Orchestration Perspective

The resource-based view (RBV) posits that sustained competitive advantage arises from valuable, rare, inimitable,
and non-substitutable resources (Barney, 1991). However, RBV’s relative static orientation limits its explanatory
power in rapidly evolving environments. Dynamic capabilities theory extends this logic by emphasizing a firm’s
ability to integrate, build, and reconfigure internal and external competencies to address environmental change (Teece,
Pisano, & Shuen, 1997; Teece, 2007).

Within digitally interconnected supply chains, technological turbulence, demand volatility, and structural complexity

necessitate continuous adaptation. Dynamic capabilities—particularly sensing, seizing, and reconfiguring—enable
firms to respond to such environmental shifts (Teece, 2007). However, these capabilities do not emerge in isolation.
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They are often supported by enabling infrastructures that enhance information visibility, decision integration, and
coordination efficiency.

Capability orchestration theory further emphasizes managerial processes involved in structuring, bundling, and
leveraging resources to create value (Sirmon, Hitt, & Ireland, 2007). From this perspective, digital technologies
function not as isolated assets but as infrastructural resources that facilitate capability development and deployment
across the supply network.

Accordingly, this study conceptualizes digital technology as a foundational enabler that strengthens dynamic
capabilities, which subsequently drive supply chain performance outcomes.

3.2. Digital Technology and Dynamic Capabilities

Digital technologies enhance organizational information-processing capacity, thereby reducing uncertainty and
improving decision quality (Galbraith, 1973). In supply chains, integrated digital platforms improve visibility across
upstream and downstream partners, enabling early detection of demand shifts and supply disruptions (Flynn et al.,
2010). Such enhanced visibility directly supports sensing capabilities.

Analytics systems and data-driven decision tools further support seizing capabilities by enabling informed resource
allocation and strategic decision-making (Wamba et al., 2017). Meanwhile, digitally integrated systems facilitate
process modularity and rapid reconfiguration of logistics networks and sourcing arrangements, thereby strengthening
reconfiguring capabilities (Dubey et al., 2018).

Empirical evidence suggests that IT capability contributes to firm performance when embedded within complementary
organizational processes (Bharadwaj, 2000; Rai et al., 2006). Extending this logic, digital infrastructure in supply
chains enhances higher-order dynamic capabilities that enable adaptation and renewal.

Thus, we hypothesize:
H1: Digital technology adoption positively influences dynamic capabilities in supply chains.

3.3. Dynamic Capabilities and Supply Chain Performance
Dynamic capabilities are particularly salient in supply chain contexts characterized by uncertainty and
interdependence. The ability to sense changes in demand and supply conditions improves forecasting accuracy and
coordination effectiveness (Lee, 2004). Seizing capabilities enable rapid mobilization of resources to exploit emerging
opportunities or mitigate risks. Reconfiguring capabilities allow firms to redesign processes, restructure supplier

relationships, and adjust logistics configurations in response to environmental shifts (Blome, Schoenherr, &
Rexhausen, 2013).

Prior research indicates that supply chain integration enhances operational and financial performance (Flynn et al.,
2010). However, integration alone may not suffice; firms must continuously renew and realign their capabilities to
sustain competitive advantage (Teece, 2007). Dynamic capabilities thus serve as critical antecedents of operational
efficiency, responsiveness, and adaptability.

Accordingly:

H2: Dynamic capabilities positively influence supply chain performance.
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3.4. Mediating Role of Dynamic Capabilities

Although digital technologies improve information visibility and coordination, empirical findings on their direct
performance impact remain heterogeneous (Rai et al., 2006; Wamba et al., 2017). This suggests that the value of
digital infrastructure is contingent upon the firm’s ability to transform technological potential into actionable strategic
outcomes.

Dynamic capabilities provide the mechanism through which digital infrastructure translates into performance
improvements. By enhancing sensing, seizing, and reconfiguring processes, digital technologies indirectly contribute
to operational and strategic outcomes. This mediation logic aligns with capability-based explanations of IT value
creation (Bharadwaj, 2000; Teece, 2007).

Therefore:
H3: Dynamic capabilities mediate the relationship between digital technology adoption and supply chain performance.

Table 1: Construct Definitions and Theoretical Foundations

_ Extent to which firms deploy integrated digital systems (e.g., RBV; IT capability
analytics, ERP, IoT) across supply chain processes literature
_ Higher-order capabilities enabling sensing, seizing, and Dynamic Capabilities
reconfiguring of supply chain resources Theory
_ Operational and strategic outcomes including efficiency, Supply Chain
responsiveness, and adaptability Performance Literature

Change Urgency Visionary Coalition Empowerment Sustainability

Technology

Sensing Capabilities Processes

Dynamic

e Workforce (People)
Capabilities

Seizing Capabilities

Digital
Transformation

Transforming Capabilities Business Model

Culture

Figure 1: Capability-Orchestration Framework Linking Digital Technology, Dynamic
Capabilities, and Supply Chain Performance
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The proposed framework posits that digital technology adoption enhances dynamic capabilities, which in turn improve
supply chain performance. Dynamic capabilities serve as a mediating mechanism, translating digital infrastructure
into tangible performance outcomes.

4. Research Methodology

This study adopts a quantitative research design to empirically test the proposed capability-orchestration framework.
Given the study’s objective to examine latent constructs and mediation relationships among digital technology
adoption, dynamic capabilities, and supply chain performance, a survey-based structural equation modeling (SEM)
approach is employed.

4.1. Research Design

Structural equation modeling is appropriate for theory testing involving latent constructs and mediation effects
(Anderson & Gerbing, 1988; Hair, Black, Babin, & Anderson, 2014). Given the predictive orientation of this study
and the hierarchical conceptualization of dynamic capabilities, Partial Least Squares SEM (PLS-SEM) is selected as
the analytical technique. PLS-SEM is particularly suitable for complex models with mediation structures and when
the research objective emphasizes theory development and prediction (Chin, 1998; Hair, Hult, Ringle, & Sarstedt,
2017).

The research model specifies digital technology adoption as an exogenous construct, dynamic capabilities as a higher-
order mediating construct, and supply chain performance as the endogenous outcome construct.

4.2. Sampling and Data Collection

The target population comprises supply chain managers, operations managers, logistics heads, and senior IT managers
involved in digital supply chain initiatives. These respondents are deemed appropriate informants because of their
direct involvement in technology deployment and performance monitoring.

A structured questionnaire was developed and administered to firms operating in the manufacturing and distribution
sectors. These sectors are particularly relevant due to their extensive supply chain interdependencies and increasing
digital transformation initiatives.

To minimize common method bias, procedural remedies were implemented, including respondent anonymity,
psychological separation of measurement items, and varied scale endpoints (Podsakoff, MacKenzie, Lee, &
Podsakoff, 2003).

4.3. Measurement Development
All constructs were measured using multi-item scales adapted from established literature to ensure content validity.

o Digital Technology Adoption was measured using items reflecting the extent of deployment of integrated
digital systems and analytics capabilities across supply chain processes, adapted from prior IT capability
research (Bharadwaj, 2000; Rai et al., 2006).

e Dynamic Capabilities were operationalized as a higher-order construct comprising sensing, seizing, and
reconfiguring dimensions, consistent with dynamic capabilities theory (Teece, 2007). Measurement items
were adapted to reflect supply chain-specific manifestations of these dimensions (Blome et al., 2013).

e  Supply Chain Performance was assessed using operational and strategic performance indicators such as
efficiency, responsiveness, and adaptability, consistent with established supply chain performance
frameworks (Gunasekaran et al., 2004; Flynn et al., 2010).

All items were measured on a seven-point Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”).
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Table 2: Measurement Constructs and Sources

System integration, analytics deployment, digital Bharadwaj (2000); Rai et al.

coordination tools (2006)
Sensing, Seizing, Reconfiguring Teece (2007); Blome et al. (2013)
Efficiency, Responsiveness, Adaptability Gunasekaran et al. (2004); Flynn

et al. (2010)

4.4. Data Analysis Procedure

Data analysis follows a two-step approach. First, the measurement model is evaluated for reliability and validity.
Internal consistency reliability is assessed using composite reliability and Cronbach’s alpha (Hair et al., 2017).
Convergent validity is examined through average variance extracted (AVE), while discriminant validity is assessed
using the Fornell-Larcker criterion (Fornell & Larcker, 1981).

Second, the structural model is evaluated by examining path coefficients, coefficient of determination (R?), predictive
relevance (Q?), and effect sizes. Mediation effects are tested using bootstrapping procedures with bias-corrected
confidence intervals (Preacher & Hayes, 2008).

4.5. Control Variables

Firm size and industry type are included as control variables, as prior research indicates that organizational size and
sectoral characteristics may influence technology adoption and performance outcomes (Rai et al., 2006; Flynn et al.,
2010).

This methodological design enables rigorous testing of the hypothesized mediation model and aligns with
contemporary empirical standards in operations and supply chain research.

5. Data Analysis and Findings

5.1. Sample Characteristics

Data were collected from 287 firms operating in the manufacturing and distribution sectors. After screening for
incomplete responses and outliers, 271 usable responses were retained for analysis, yielding a response effectiveness
rate of 94.4%.

Respondent profiles indicated that 62% held senior managerial roles (e.g., supply chain head, operations director,
CIO), 28% were middle-level managers, and the remaining 10% held supervisory roles. Regarding firm size, 48%
were large firms (more than 500 employees), 34% medium-sized firms (100-500 employees), and 18% small firms.
This distribution ensures adequate heterogeneity for structural modeling.

The sample size exceeds minimum thresholds recommended for PLS-SEM analysis for models with mediation and
hierarchical constructs (Hair et al., 2017).

5.2. Measurement Model Assessment
Following established SEM procedures (Anderson & Gerbing, 1988; Hair et al., 2017), the measurement model was

assessed for reliability and validity.
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5.2.1. Reliability

All constructs demonstrated strong internal consistency. Cronbach’s alpha values ranged from 0.82 to 0.91, exceeding
the recommended threshold of 0.70. Composite reliability (CR) values ranged between 0.87 and 0.93, indicating
satisfactory reliability.

Table 3: Measurement Model Results

0.90 0.64
0.93 0.68
0.92 0.66

5.2.2. Convergent Validity

Convergent validity was confirmed as all factor loadings exceeded 0.70 and were statistically significant (p < 0.001).
Average Variance Extracted (AVE) values for all constructs were above the recommended 0.50 threshold (Fornell &
Larcker, 1981).

5.2.3. Discriminant Validity

Discriminant validity was assessed using the Fornell-Larcker criterion (Fornell & Larcker, 1981). The square root of
AVE for each construct exceeded its correlations with other constructs, indicating adequate discriminant validity.

5.3. Structural Model Assessment

After confirming measurement adequacy, the structural model was evaluated using bootstrapping (5,000 resamples)
as recommended for mediation testing in PLS-SEM (Hair et al., 2017; Preacher & Hayes, 2008).

Table 4: Structural Model Results

I Digital Technology — Dynamic Capabilities 0.62 11.48  <0.001  Supported

- Dynamic  Capabilites —  Supply Chain 0.54 976  <0.001  Supported

Performance

- Digital Technology — Dynamic Capabilities — 0.33 7.21 <0.001  Supported
Performance (indirect)

5.3.1. Direct Effects

Digital technology adoption has a strong positive effect on dynamic capabilities (f = 0.62, p < 0.001), supporting H1.
Dynamic capabilities positively influence supply chain performance (B = 0.54, p <0.001), supporting H2.

The direct effect of digital technology on supply chain performance, when dynamic capabilities are included, is
reduced and becomes statistically weaker (f = 0.12, p = 0.08), suggesting mediation.
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5.3.2. Mediation Analysis

Bootstrapping results indicate that the indirect effect of digital technology on performance through dynamic
capabilities is statistically significant (f = 0.33, p < 0.001). Since the direct path becomes non-significant when the
mediator is included, the results suggest full mediation (Preacher & Hayes, 2008).

These findings support the capability-orchestration argument: digital technologies influence supply chain performance
primarily through their enhancement of dynamic capabilities.

5.3.3. Model Explanatory Power
The model explains:

e 38% of the variance in dynamic capabilities (R? = 0.38)
e 46% of the variance in supply chain performance (R? = 0.46)

These values indicate moderate explanatory power consistent with organizational research standards (Hair et al.,
2017).

Is

P1- P2

ves significant
?

No

Is p;
significant
?

Is ps
significant

Yes 2 No

Yes

N

N

No effect
(no mediation)

Complementary
partial mediation)

Competitive
(partial mediation)

Indirect-only
(full mediation)

Direct-only
(no mediation)

Figure 2: Structural Model Results (Path Coefficients and R> Values)
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5.4. Summary of Findings

The empirical results provide strong support for the proposed mediation model. Digital technology adoption
significantly enhances dynamic capabilities, which in turn improve supply chain performance. The direct effect of
digital technology on performance becomes insignificant when dynamic capabilities are included, indicating that
technological investments yield performance benefits primarily through capability development.

These findings empirically validate the capability-orchestration perspective advanced in this study.
6. Discussion

This section interprets the empirical findings through the lens of dynamic capabilities theory, IT capability literature,
and supply chain integration research. The objective is to clarify the theoretical implications of the mediation results
and articulate the contribution of the capability-orchestration perspective.

6.1. Theoretical Interpretation

The empirical results indicate that digital technology adoption exerts a strong positive effect on dynamic capabilities,
which in turn significantly influence supply chain performance. Importantly, the direct effect of digital technology on
performance becomes non-significant once dynamic capabilities are introduced, suggesting full mediation. This
finding supports the argument that digital infrastructure alone does not directly create competitive advantage, but
instead enables higher-order capabilities that drive performance outcomes.

This interpretation aligns with the resource-based view (Barney, 1991), which posits that resources must be valuable
and strategically deployed to generate advantage. However, consistent with critiques of RBV’s static orientation, the
results underscore the importance of dynamic capabilities as mechanisms for resource renewal and adaptation (Teece,
Pisano, & Shuen, 1997; Teece, 2007). In digitally intensive supply chains, technological assets function as
foundational resources, but their value materializes only when firms possess the capability to sense environmental
shifts, seize emerging opportunities, and reconfigure operational structures.

The strong path coefficient between digital technology and dynamic capabilities reinforces prior research suggesting
that IT capability enhances organizational information processing and decision integration (Bharadwaj, 2000; Rai et
al., 2006). Digital technologies expand a firm’s capacity to collect, analyze, and disseminate information across supply
chain partners, thereby strengthening sensing capabilities. Analytics tools and integrated systems support seizing
processes through evidence-based decision-making, while modular digital infrastructures facilitate rapid
reconfiguration of logistics networks and sourcing strategies.

Moreover, the significant relationship between dynamic capabilities and supply chain performance corroborates
research emphasizing agility and adaptability as determinants of operational success (Blome, Schoenherr, &
Rexhausen, 2013; Flynn, Huo, & Zhao, 2010). The findings indicate that efficiency, responsiveness, and adaptability
are not merely outcomes of integration, but manifestations of underlying higher-order capabilities.

6.2. Advancing the Capability-Orchestration Perspective

This study advances a capability-orchestration perspective by explicitly modeling digital technology as an
infrastructural enabler of dynamic capabilities. Capability orchestration emphasizes managerial processes of
structuring, bundling, and leveraging resources to create value (Sirmon, Hitt, & Ireland, 2007). The results demonstrate
that digital infrastructure strengthens the bundling and leveraging of supply chain resources, thereby enhancing
dynamic capabilities.

In doing so, the study extends dynamic capabilities theory into digitally interconnected supply networks. While prior
research has conceptualized dynamic capabilities primarily at the firm level (Eisenhardt & Martin, 2000; Teece, 2007),
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this study positions them within inter-organizational supply chain contexts. Digital technologies facilitate coordination
and information sharing across organizational boundaries, enabling dynamic capabilities to operate beyond firm-level
confines.

The mediation results further clarify the heterogeneous performance outcomes observed in digital transformation
initiatives. Firms investing in similar digital technologies may experience divergent performance effects depending
on their ability to develop and orchestrate dynamic capabilities. This insight explains why technology adoption alone
does not uniformly enhance supply chain performance.

6.3. Contributions to Digital Supply Chain Literature
The findings contribute to digital supply chain research in three principal ways.
First, the study moves beyond deterministic technology-performance linkages commonly observed in digital supply
chain studies (Rai et al., 2006; Wamba et al., 2017). By introducing dynamic capabilities as a mediating mechanism,
it provides a theoretically grounded explanation for value creation.
Second, the research integrates information processing logic (Galbraith, 1973) with dynamic capability reasoning.
Digital infrastructure enhances information-processing capacity, which strengthens sensing and decision-making
processes, ultimately improving performance.
Third, the study empirically validates the proposition that performance gains in digitally enabled supply chains stem
from capability development rather than technological acquisition. This shifts scholarly emphasis from adoption
intensity to capability maturity.

6.4. Managerial Implications
From a managerial standpoint, the findings caution against equating digital investment with automatic performance
improvement. Organizations should view digital technologies as enabling platforms that require complementary
capability development. Investments in analytics training, cross-functional coordination mechanisms, and adaptive
governance structures are critical for transforming digital potential into operational advantage.

Managers should focus on strengthening three interconnected processes:

1. Sensing: Leveraging digital visibility to detect early signals of demand shifts or supply disruptions.
2. Seizing: Utilizing analytics-driven insights for rapid resource mobilization.
3. Reconfiguring: Redesigning supply chain processes and partnerships using modular digital infrastructures.

In this regard, digital transformation initiatives must be accompanied by organizational learning and process redesign
efforts to maximize value realization.

This discussion section consolidates the empirical findings and positions them within established theoretical streams,
reinforcing the capability-orchestration contribution of the study.

7. Implications, Limitations, and Future Research Directions

This section consolidates the theoretical and practical implications of the study, acknowledges methodological
constraints, and outlines avenues for future inquiry. Citations are integrated in accordance with your standing protocol.
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7.1. Theoretical Implications

The findings of this study generate several important theoretical implications for supply chain management and
strategic management scholarship.

7.1.1. Extending Dynamic Capabilities into Digital Supply Networks

Dynamic capabilities theory has traditionally focused on firm-level adaptation mechanisms (Teece, Pisano, & Shuen,
1997; Teece, 2007). By situating dynamic capabilities within digitally interconnected supply chains, this study extends
the theory beyond intra-organizational boundaries. Digital infrastructure enables sensing, seizing, and reconfiguring
processes that operate across organizational interfaces, thereby supporting adaptation at the supply network level.

This extension contributes to the evolving understanding of inter-organizational dynamic capabilities and aligns with
research emphasizing collaborative and relational adaptation in supply chains (Blome, Schoenherr, & Rexhausen,
2013; Flynn, Huo, & Zhao, 2010).

7.1.2.  Clarifying the IT-Performance Mechanism

Prior IT capability research has demonstrated positive associations between IT resources and firm performance
(Bharadwaj, 2000; Rai, Patnayakuni, & Seth, 2006). However, the mechanism through which IT investments yield
value has often remained under-specified. By empirically validating the mediating role of dynamic capabilities, this
study refines the explanatory pathway linking digital technology to performance.

The results indicate that digital infrastructure enhances organizational information-processing capacity (Galbraith,
1973), but performance benefits materialize only when this enhanced information capacity is transformed into
adaptive capabilities. This clarifies why similar levels of digital investment may produce heterogeneous outcomes
across firms.

7.1.3. Integrating Capability Orchestration with Supply Chain Performance

Capability orchestration theory emphasizes managerial actions that structure and leverage resources to create value
(Sirmon, Hitt, & Ireland, 2007). This study empirically demonstrates that digital technologies strengthen the
structuring and bundling of supply chain resources, thereby enhancing higher-order capabilities that influence
performance.

By embedding capability orchestration within supply chain contexts, the study advances a more nuanced explanation
of performance optimization in digitally enabled networks.

7.2. Practical Implications
The findings yield actionable insights for practitioners engaged in digital supply chain transformation.

First, organizations should shift focus from technology acquisition to capability development. Digital investments
should be accompanied by process redesign, cross-functional integration, and analytics capability building.

Second, managers should treat digital infrastructure as a platform for organizational learning and experimentation.
The ability to rapidly reconfigure supplier relationships and logistics processes depends not only on technological
tools but also on managerial competence in orchestrating these tools.

Third, firms should adopt performance measurement systems that capture adaptability and responsiveness in addition
to traditional efficiency metrics (Gunasekaran, Patel, & McGaughey, 2004). Measuring higher-order capability
outcomes can provide early indicators of digital transformation success.
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7.3. Limitations
Despite its contributions, this study is subject to several limitations.

First, the cross-sectional design restricts causal inference. Although structural modeling supports the mediation
hypothesis, longitudinal data would provide stronger evidence of dynamic capability development over time.

Second, the use of perceptual measures may introduce response bias, despite procedural remedies to mitigate common
method variance (Podsakoff, MacKenzie, Lee, & Podsakoft, 2003).

Third, the study focuses primarily on manufacturing and distribution sectors. While these sectors are appropriate for
supply chain research, generalizability to service-based supply networks may require further validation.

7.4. Future Research Directions
Several promising avenues for future research emerge from this study.

1. Longitudinal Studies: Future research could employ panel data to examine how digital infrastructure
investments influence dynamic capability development over time.

2.  Multi-Level Analysis: Scholars may explore network-level dynamic capabilities involving multiple firms
within supply ecosystems, extending beyond single-firm perspectives.

3. Boundary Conditions: Investigating moderating variables such as environmental turbulence, technological
intensity, or relational governance structures could refine the understanding of when digital technologies
most effectively enhance dynamic capabilities.

4. Comparative Methodologies: Future studies might integrate qualitative case research to explore micro
foundations of capability orchestration in digitally transformed supply chains.

By pursuing these directions, researchers can deepen theoretical integration between digital transformation and
strategic capability development in supply chain contexts.
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