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Abstract 

Sustainable supply chain management has become a strategic priority as 
organizations increasingly face environmental pressures, digital 
disruption, market uncertainty, and the need for resilient operational 
systems. This study examines Sustainable Supply Chain Orchestration 
(SSCO) by integrating digital technologies, green supply chain practices, 
and organizational resilience as complementary capabilities for achieving 
competitive advantage. The proposed framework investigates how 
technologies such as big data analytics, Internet of Things, cloud 
computing, automation, and digital information systems can improve 
supply chain visibility, coordination, and decision quality while supporting 
environmentally responsible practices. Green supply chain practices, 
including sustainable procurement, eco-design, waste reduction, reverse 
logistics, and resource efficiency, are considered important mechanisms 
for reducing environmental impact and improving operational 
sustainability. Organizational resilience is incorporated as a strategic 
capability that enables firms to anticipate disruptions, adapt to changing 
conditions, recover from shocks, and maintain continuity across supply 
chain networks. The study proposes a quantitative methodology using 
survey data collected from supply chain, operations, logistics, 
procurement, and sustainability professionals. Structural Equation 
Modelling is proposed to test the relationships among digital technology 
integration, green practices, sustainable supply chain orchestration, 
organizational resilience, and competitive advantage. The framework 
contributes to supply chain literature by integrating technological, 
environmental, and resilience perspectives within a unified model. 

 
Introduction 

The growing complexity of global supply 
networks has transformed supply chain 
management from a predominantly operational 
function into an important source of 
organizational competitiveness. Firms are 
increasingly required to coordinate 
geographically dispersed suppliers, 
manufacturing facilities, logistics providers, 
distributors, and customers while 
simultaneously addressing environmental 

pressures, technological disruption, demand 
volatility, and unexpected supply interruptions. 
Sustainable supply chain management therefore 
requires organizations not only to improve 
economic performance but also to systematically 
incorporate environmental considerations into 
interorganizational processes and strategic 
decisions (Seuring & Müller, 2008). 

Green Supply Chain Management (GSCM) 
incorporates environmental objectives into 
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purchasing, manufacturing, distribution, product 
design, and reverse logistics. Srivastava (2007) 
described green supply chain management as an 
approach integrating environmental thinking 
into supply chain activities ranging from product 
design and material sourcing to product delivery 
and end-of-life management. Empirical research 
also shows that green purchasing, customer 
cooperation, eco-design, investment recovery, 
and internal environmental management can 
contribute to environmental and operational 
performance (Zhu et al., 2008). 

Digital transformation has fundamentally 
changed contemporary supply chains. 
Technologies associated with Industry 4.0, 
including the Internet of Things, big data 
analytics, cloud computing, automation, cyber-
physical systems, and advanced information 
technologies, enable organizations to collect, 
transmit, analyze, and utilize supply chain 
information with greater speed and precision. 
Büyüközkan and Göçer (2018) emphasized that 
digital supply chains are characterized by 
connectivity, intelligent systems, information 
sharing, and technologically enabled integration. 

Big data analytics can support forecasting, risk 
identification, inventory optimization, supplier 
evaluation, and faster managerial decision-
making. Wamba et al. (2017) demonstrated that 
big data analytics can contribute to 
organizational performance through dynamic 
capabilities. Digital technologies can also 
facilitate environmental monitoring, resource 
optimization, traceability, energy management, 
and waste reduction. 

The present study introduces Sustainable Supply 
Chain Orchestration (SSCO) as an integrative 
capability through which organizations 
coordinate digital resources, green practices, 
supply chain partners, information flows, and 
resilience mechanisms to achieve sustainable 
and competitive outcomes. Organizational 
resilience is fundamental to this framework 
because supply chains frequently experience 
disruptions caused by supplier failures, 
transportation interruptions, natural disasters, 
technological failures, and market uncertainty 
(Christopher & Peck, 2004). 

Ponomarov and Holcomb (2009) conceptualized 
supply chain resilience as an adaptive capability 
that enables supply chains to prepare for 
unexpected events, respond to disruptions, and 
recover while maintaining continuity. Ambulkar 
et al. (2015) further demonstrated the 
importance of organizational capabilities in 
developing resilience to supply chain 
disruptions. 

The theoretical logic is consistent with the 
dynamic capability’s perspective. Teece (2007) 
argues that organizations operating in dynamic 
environments require capabilities to sense 
opportunities and threats, seize opportunities, 
and transform resource configurations. Digital 
technologies can strengthen sensing, green 
practices can influence how opportunities are 
seized around sustainability, and resilience can 
strengthen transformation and adaptation. 

Accordingly, the study proposes that digital 
technology integration and green supply chain 
practices strengthen Sustainable Supply Chain 
Orchestration, while organizational resilience 
enables firms to maintain and reconfigure 
coordinated supply chain activities under 
changing conditions. Effective orchestration is 
subsequently expected to contribute to 
competitive advantage through visibility, 
efficiency, adaptability, sustainability, and 
responsiveness. 
 
Literature Review 

1. Sustainable Supply Chain Management 

Seuring and Müller (2008) established 
sustainable supply chain management as the 
management of material, information, and 
capital flows while integrating economic, 
environmental, and social goals across 
organizations. Srivastava (2007) emphasized the 
environmental dimension by connecting product 
design, sourcing, manufacturing, delivery, and 
end-of-life management. These perspectives 
indicate that sustainability requires coordinated 
action across organizational boundaries. 

2. Green Supply Chain Practices 

Zhu et al. (2008) examined internal 
environmental management, green purchasing, 
cooperation with customers, eco-design, and 
investment recovery. Such practices can reduce 
resource consumption and environmental 
impacts while generating operational 
efficiencies. Green practices therefore provide an 
operational mechanism through which 
sustainability objectives are translated into 
supply chain decisions. 

3. Digital Technologies and Supply Chain 
Transformation 

Büyüközkan and Göçer (2018) characterized 
digital supply chains through connectivity, 
integration, visibility, and intelligent decision-
making. Industry 4.0 technologies can also 
support environmentally sustainable 
manufacturing through monitoring, 
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optimization, and improved resource utilization 
(de Sousa Jabbour et al., 2018). 

4. Big Data Analytics and Supply Chain 
Intelligence 

Wamba et al. (2017) found that big data analytics 
capabilities can affect firm performance through 
dynamic capabilities. In sustainable supply 
chains, analytics can support forecasting, risk 
management, environmental monitoring, 
supplier assessment, emissions measurement, 
and resource optimization. 

5. Organizational and Supply Chain 
Resilience 

Christopher and Peck (2004) highlighted 
collaboration, agility, supply chain 
understanding, and risk culture as foundations of 
resilience. Ponomarov and Holcomb (2009) 
framed resilience as an adaptive capability 
involving preparedness, response, and recovery, 
while Ambulkar et al. (2015) empirically 
demonstrated the importance of firm-level 
capabilities in responding to supply chain 
disruption. 

6. Dynamic Capabilities Perspective 

Teece (2007) conceptualized dynamic 
capabilities through sensing, seizing, and 
transforming. Within the proposed framework, 
digital technologies strengthen sensing, green 
practices shape sustainability-oriented seizing, 
and resilience supports transformation and 
adaptation. 

7. Research Gap 

Literature available up to 2020 provides 
substantial knowledge concerning green supply 
chains, digital supply chains, Industry 4.0, 
analytics, dynamic capabilities, and resilience. 
However, these areas are frequently treated as 
separate or partially connected streams. The 
present study addresses this gap by positioning 
Sustainable Supply Chain Orchestration as a 
central capability integrating digital technology, 
green practices, interorganizational 
coordination, and resilience for competitive 
advantage. 
 
Methodology 

1. Research Design 

The study adopts a quantitative, explanatory, and 
cross-sectional research design. Digital 

Technology Integration (DTI), Green Supply 
Chain Practices (GSCP), Sustainable Supply Chain 
Orchestration (SSCO), Organizational Resilience 
(OR), and Competitive Advantage (CA) are 
operationalized as measurable constructs. The 
theoretical model is grounded in the dynamic 
capability’s perspective (Teece, 2007). 

2. Population and Sampling 

The target population consists of professionals 
involved in supply chain management, 
procurement, logistics, operations, 
manufacturing, sustainability, digital 
transformation, and strategic management. 
Purposive sampling is proposed because 
respondents require sufficient knowledge of 
organizational supply chain activities. A target 
sample of approximately 350-400 respondents is 
suitable for multivariate analysis and Structural 
Equation Modelling. 

3. Data Collection 

Primary data will be collected using a structured 
questionnaire. The first section will capture 
respondent and organizational characteristics. 
The second section will measure the study 
constructs using a five-point Likert scale ranging 
from 1 = Strongly Disagree to 5 = Strongly Agree. 

4. Pilot Study 

The questionnaire will be pilot-tested with 
approximately 30-50 supply chain and 
management professionals. Items demonstrating 
ambiguity, duplication, or weak conceptual 
relevance will be revised before final 
administration. 

5. Reliability and Validity 

Internal consistency will be assessed using 
Cronbach's alpha and Composite Reliability, with 
values of 0.70 or above considered acceptable. 
Convergent validity will be evaluated through 
factor loadings and Average Variance Extracted 
(AVE), while discriminant validity will verify 
empirical separation among constructs. 

6. Data Analysis 

The dataset will be screened for missing values, 
outliers, and incomplete responses. Descriptive 
statistics and Pearson correlations will be 
followed by Confirmatory Factor Analysis and 
Structural Equation Modelling. Bootstrapping 
will test indirect and mediation effects. 
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Figure 1. Proposed conceptual framework of Sustainable Supply Chain Orchestration. 
 

7. Research Hypotheses 

H1: Digital Technology Integration has a 
significant positive effect on Sustainable Supply 
Chain Orchestration. 

H2: Green Supply Chain Practices have a 
significant positive effect on Sustainable Supply 
Chain Orchestration. 

H3: Sustainable Supply Chain Orchestration has a 
significant positive effect on Organizational 
Resilience. 

H4: Organizational Resilience has a significant 
positive effect on Competitive Advantage. 

H5: Sustainable Supply Chain Orchestration has a 
significant positive direct effect on Competitive 
Advantage. 

H6: Organizational Resilience mediates the 
relationship between Sustainable Supply Chain 
Orchestration and Competitive Advantage. 

H7: Digital Technology Integration has an 
indirect positive effect on Competitive Advantage 
through Sustainable Supply Chain Orchestration. 

H8: Green Supply Chain Practices have an 
indirect positive effect on Competitive Advantage 
through Sustainable Supply Chain Orchestration. 

Table 1. Operationalization of Study Constructs 

Construct Key Dimensions Literature Basis 
Digital Technology 
Integration 

IoT, analytics, real-time information, 
automation, digital connectivity 

Wamba et al. (2017); Büyüközkan 
& Göçer (2018) 

Green Supply Chain 
Practices 

Green purchasing, eco-design, waste 
reduction, environmental cooperation, 
reverse logistics 

Srivastava (2007); Zhu et al. (2008) 

Sustainable Supply 
Chain 
Orchestration 

Partner coordination, information 
integration, resource alignment, 
sustainability coordination 

Seuring & Müller (2008) 

Organizational 
Resilience 

Preparedness, adaptability, response, 
recovery, continuity 

Ponomarov & Holcomb (2009); 
Ambulkar et al. (2015) 

Competitive 
Advantage 

Efficiency, responsiveness, differentiation, 
flexibility, sustained performance 

Teece (2007) 

 
Results 

Because no primary survey dataset has been 
supplied, the numerical results below are 
illustrative and demonstrate how the proposed 
methodology may be reported. They should be 
replaced with actual statistical outputs before the 
paper is presented as an empirical study. 

Descriptive Statistics 

Table2: Descriptive Statistics and 
Interpretation of Study Constructs 

Construct Mean SD Interpretation 
DTI 4.12 0.61 High 
GSCP 4.05 0.64 High 
SSCO 4.09 0.58 High 
OR 4.14 0.60 High 
CA 4.17 0.57 High 
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Reliability and Convergent Validity 
 

Table3: Reliability and Convergent Validity 
Assessment of Study Constructs 

Construct Cronbach's α CR AVE 
DTI 0.89 0.92 0.68 

GSCP 0.88 0.91 0.66 
SSCO 0.91 0.93 0.71 
OR 0.87 0.90 0.64 
CA 0.90 0.92 0.69 

 
Hypothesis Testing     

Table4: Hypothesis Testing Results for Direct Structural Relationships 

Hyp. Path β t-value p-value Decision 

H1 DTI -> SSCO 0.46 8.72 <0.001 Supported 

H2 GSCP -> SSCO 0.41 7.96 <0.001 Supported 

H3 SSCO -> OR 0.67 11.34 <0.001 Supported 

H4 OR -> CA 0.51 8.89 <0.001 Supported 

H5 SSCO -> CA 0.32 5.47 <0.001 Supported 

 
The illustrative findings indicate that both Digital 
Technology Integration and Green Supply Chain 
Practices positively contribute to Sustainable 
Supply Chain Orchestration. SSCO demonstrates 
a strong relationship with Organizational 
Resilience, and resilience is positively associated 
with Competitive Advantage. The pattern is 
consistent with the dynamic capability’s 
perspective (Teece, 2007), analytics capability 
research (Wamba et al., 2017), and resilience 
research (Ambulkar et al., 2015). 
 
Conclusion and Discussion 

The study develops an integrated framework 
explaining how Sustainable Supply Chain 
Orchestration can combine digital technologies, 
green supply chain practices, and organizational 
resilience to strengthen competitive advantage. 
The model suggests that organizations derive 
greater strategic value when technological and 
environmental capabilities are coordinated 
across supply chain relationships rather than 
implemented as independent initiatives. Digital 
technologies improve visibility, information 
sharing, monitoring, and decision-making across 
supply networks, consistent with Büyüközkan 
and Göçer (2018). Green practices embed 
environmental objectives into purchasing, 
production, logistics, customer cooperation, and 
reverse flows, consistent with Srivastava (2007) 
and Zhu et al. (2008). The strong proposed 
relationship between SSCO and resilience 
suggests that coordination of digital information, 
environmental practices, resources, and partners 
can improve the capacity to anticipate and 
respond to disruptions. This interpretation is 
aligned with Ponomarov and Holcomb (2009) 
and Ambulkar et al. (2015). The framework also 
extends the dynamic capabilities logic of Teece 
(2007): digital technologies strengthen sensing, 
green practices guide sustainability-oriented 

seizing, and resilience supports transformation 
and adaptation. Sustainable competitive 
advantage may therefore depend less on 
possession of individual technologies and more 
on the organization's capacity to integrate and 
reconfigure them. Managerially, organizations 
should align digital transformation with 
sustainability and resilience objectives. Supplier 
evaluation should include environmental 
performance, technological connectivity, 
responsiveness, and recovery capability. 
Integrated information platforms and 
collaborative contingency planning can improve 
both sustainability coordination and disruption 
readiness. Limitations include the cross-
sectional design, perceptual survey measures, 
possible industry differences, and the emerging 
nature of SSCO as an integrative construct. 
Future research can use longitudinal designs, 
objective sustainability and resilience indicators, 
cross-industry comparisons, and moderators 
such as environmental uncertainty, technological 
readiness, supplier collaboration, and top-
management commitment. In conclusion, digital 
technologies provide visibility and analytical 
intelligence, green supply chain practices 
provide environmental orientation and resource 
efficiency, and organizational resilience provides 
adaptive capacity. Sustainable Supply Chain 
Orchestration connects these elements through 
coordinated information, resources, processes, 
and interorganizational relationships, creating a 
pathway toward durable competitive advantage. 
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