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ABSTRACT 

In today’s competitive era, manufacturing firms face pressure to align their 

supply chain with circularity and sustainability imperatives. Despite the emergent 

interest in circular supply chain management (CSCM), the mechanisms through 

which digital capabilities support this transition remain unexplored. This study 

examines the role of digital ambidexterity to foster sustainability initiatives through 

supply chain resilience (SCR). Based on the dynamic capabilities view (DCV) and 

the natural resource-based view (NRBV) theory, a framework was developed. 

Survey questionnaire data from 159 Pakistani manufacturing firms were gathered 

and analyzed through a structural equation model. The findings affirmed that digital 

ambidexterity capabilities significantly promote sustainable operations and SCR. 

However, the association between SCR and CSCM is insignificant. Theoretically, 

the study contributes by integrating DCV and NRBV to elucidate circularity and 

sustainability initiatives as a capability orchestrator. Practically, this study offers 

strategic insights for firms and policymakers to balance digital capabilities, 

resilience, circularity, and sustainability outcomes.         

Keywords: Digital Ambidexterity, Sustainable Operational Excellence, Circular 

Economy, Supply Chain Management 

1. INTRODUCTION 

In today’s global competitive era, every firm wants its supply chain to be 

more sustainable and eco-friendly. Recently, the world has been grappling with a 

mounting sustainability crisis marked by resource depletion, waste proliferation, and 

other climate issues (Kaur et al., 2026). According to Statista (2025), more than two 

billion metric tons of solid trash are created worldwide each year, with a projected 

four billion tons by 2050. Climate change poses a hazard to future generations since 

the world's population is anticipated to exceed 10 billion by the end of the century. 

These concerns have fueled calls for a fundamental overhaul in supply chain 

management. In response, circular supply chain management (CSCM) incorporates 
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circular economy ideas into supply chain management (Le et al., 2025). Farooque et 

al. (2021) define CSCM as the application of circular thinking to the management of 

the supply chain and its surrounding industrial and natural ecosystems. It 

methodically repairs technical materials and regenerates biological materials to 

achieve a zero-waste goal through system-wide innovation in business models and 

supply chain operations. CSCM provides a fresh viewpoint on sustainable 

development and has received scholarly attention, indicating widespread awareness 

(Polimetla et al., 2025). However, the transition to CSCM creates additional 

concerns and complications for organizations attempting to combine economic 

performance and environmental imperatives (Cano et al., 2025; Garcia-Buendia et 

al., 2024; Le et al., 2025).  

At organization levels, manufacturing firms face dual challenges to excel at 

operational performance while implementing circular economy initiatives. For 

instance, Sasso et al. (2024) and Nadeem et al. (2025) argued that the integration of 

CE in lean management (C-Lean) serves as a proactive response strategy to mitigate 

environmental challenges. Xu et al. (2025) affirmed that manufacturing firm 

dynamic capabilities and CE practices mutually promote eco-friendly initiatives in 

digitalization. However, embedding the CE principle into established operations is 

not a simple process. Traditional operational excellence focuses on quality control, 

efficiency, and cost reduction. Whereas CE focuses on remanufacturing, reuse, 

reducing, and broader environmental goals. Likewise, conventional SC focuses on 

cost and quality, while CSCM emphasizes waste reduction and resource circulation 

(Cano et al., 2025). Consequently, there is a misalignment between circular 

principles and other conventional processes and operations. Furthermore, Cotta et al. 

(2022) argued that supply chain managers face tensions when implementing distinct 

sets of SC practices. Nevertheless, when managed adroitly, CE can unlock 

complementary benefits. For instance, Sasso et al. (2024) and Alanezi & Franchetti 

(2025) argued that the synergy between operational (lean) and CE offers substantial 

benefits for operational efficiency, environmental performance, and competitive 

advantage. Alanezi & Franchetti (2025) argued that the integration of CE into 

operations enables manufacturers to meet cost, quality, and environmental targets 

concurrently. However, the paradoxical concepts require new capabilities and 

approaches to navigate the apparent contradictions (Mishra et al. 2022; Albertsen et 

al. 2023). This organizational challenge underscores the need for ambidexterity, 

which requires organizations to exploit their existing strengths while exploring CE 

solutions in tandem (Sahoo et al., 2024; Martinez-Falco et al., 2024; Acquier et al., 

2024).  

A promising avenue to achieve this balance lies in harnessing digital 

transformation. Chen et al. (2024) argued that digitalization enables firms with new 

infrastructure and capabilities to achieve sustainable performance. From this 

perspective, digital ambidexterity helps firms achieve longevity if they concurrently 
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exploit existing digital technologies and also explore new ones (Jing et al., 2023). 

Fundamentally, digital ambidexterity consists of digital exploitation and exploration 

capabilities (Chen et al., 2024; Jing et al., 2023; Wetering, 2022).  Moreover, Zahoor 

et al. (2025) contended that AI capabilities and ambidexterity are the underlying 

mechanisms to achieve CE practices in public organizations. Likewise, Sahoo et al. 

(2024) claimed that Industry 4.0 strategies and organizational ambidexterity 

strengthen firm circularity practices in emerging economies. This highlights that 

digital ambidexterity helps organizations to streamline their processes to promote 

CE practices and overcome the trade-off between productivity and sustainability. 

However, the process by which digital exploits and explores capabilities translates 

into dual outcomes (operational and CE) remains unexplored, especially in SCM 

literature. Prior literature studied the role of digital ambidexterity to promote 

sustainable performance (Chen et al., 2024), transformation performance (Jing et al., 

2023), and business value (Wetering, 2022). Moreover, past studies explore the role 

of AI capabilities and organizational ambidexterity to promote CE practices (Zahoor 

et al., 2025; Sahoo et al., 2024; Acquier et al., 2024). Against these knowledge gaps, 

the present study proposes a holistic framework that establishes the association with 

digital ambidexterity and circular SCM through operational excellence and 

resilience. As Faggioni et al. (2024) argued, a resilient SC is essential in CE, as the 

recent global crises have underscored that resilience is essential for long-term 

viability. Moreover, Le et al. (2025) argued that SC experts warn that integrating 

circular models without encouraging resilience could leave firms vulnerable to 

disruption and resource shocks. Thus, the purpose of this research is to examine the 

role of digital ambidexterity (exploit & explore) to promote circular SCM through 

operational excellence and resilience. Moreover, this study investigates the 

mediating role of supply chain resilience and the moderating role of digital 

leadership on the proposed relationships.    

2. THEORETICAL FRAMEWORK AND HYPOTHESIS 

DEVELOPMENT 

2.1 Dynamic capability view (DCV) 

In this study, the dynamic capability view (DCV) explains the logical 

relationship between digital ambidexterity and other constructs (Teece et al., 1997). 

The DCV posits that organizations have three sets of primary competencies: sensing, 

seizing, and transforming (Kessler, 2013). The sensing concept highlights the 

managerial vision, insights, and analytical process to recognize future opportunities 

(Teece, 2007). Whereas seizing capability highlights the business framework to 

capture value and satisfy customer needs (Teece, 2007). Finally, transforming 

capability emphasizes that firms realign their resources with new opportunities 

(Teece, 2007). Moreover, Kessler (2013) argued that the change process is the focal 
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point of DCV. It is determined that the firm’s plans are matched to customer needs 

and technological advancement (Kessler, 2013). From strategic aspects, O’Reilly 

and Tushman (2008) contended that the firm’s survivability required operational 

capabilities and competencies in established markets as well as the ability to 

recombine and reconfigure assets to adapt to emerging technologies and markets. 

This affirmed that DCV is the heart of a firm's ability to be ambidextrous; to compete 

concurrently in mature and emerging markets to exploit and explore (Abbas et al., 

2025). Moreover, Li et al. (2025) argued that firms can develop and apply DCV in 

different organizational contexts.  

In this study, the DCV is applied in the digitalization context (Li et al., 2025; 

Sahoo et al., 2024; Zahoor et al., 2025). This study conceptualizes digital 

ambidexterity as a firm’s dynamic capabilities to respond to the ever-evolving 

technological environment. Acquier et al. (2024) argued that ambidexterity only 

becomes a DC if the firm’s exploit and explore capabilities are strategically 

integrated. Wetering (2022) claimed that digital ambidexterity is a dual digitalization 

approach to enhance firm operational processes. Furthermore, Chen et al. (2024) 

claimed that the driving forces for sustainable performance are the firm’s digital 

capabilities, and it must develop them to adjust to the changing market needs.   

2.2 Natural resource-based view (NRBV) theory 

In this paper, the NRBV theory illustrates the logical connections between 

operational excellence, the circular economy, and supply chain management. The 

NRBV theory is an extension of the RBV theory. The RBV hypothesis emphasizes 

that important resources and competencies are scarce, precious, and cannot be 

replicated to achieve a competitive advantage (Barney, 1991). Hart (1995) expands 

on the RBV hypothesis, arguing that a firm's competitive advantage is determined 

by its link to the natural environment. According to Hart (1995), the heart of NRBV 

consists of three interrelated strategies: pollution avoidance, product stewardship, 

and sustainable development (Johl et al., 2024). According to Graham et al. (2023), 

these interrelated sustainability-oriented strategies aim to achieve long-term growth 

inside firms and the larger business ecosystem. Furthermore, Coppola et al. (2023) 

argued that there is no fixed hierarchy for NRBV tactics, which may be executed in 

any sequence. Pollution prevention, according to NRBV philosophy, focuses on 

reducing waste during the manufacturing process rather than at the end of the pipe. 

Product stewardship is the mitigation of environmental consequences throughout the 

product's life cycle (McDougall et al., 2019). Finally, sustainable development 

emphasizes economic, social, and environmental elements at the micro and macro 

levels (Johl et al., 2024; McDougall et al., 2019). 

A strong foundation for explaining the company's support for environmental 

policies is provided by the combination of DCV and NRBV (Coppola et al., 2023). 
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Previous research confirmed that DCV is an essential initial step in spreading and 

maintaining the businesses' CE. Similarly, Achyar (2025) said that DCV adds to and 

expands upon the NRBV to provide a more comprehensive knowledge of how 

businesses implement sustainable development plans. According to Borazon et al. 

(2021), integrating DCV and NRBV provides a thorough insight into how a company 

moves from static to dynamic capabilities. Haylemariam et al. (2025) contended that 

DCV and NRBV are interconnected and offer a robust framework to understand how 

firms can leverage digital technologies to promote CE initiatives. Zhang et al. (2024) 

argued that the integration of NRBV and DCV is a research paradigm of “resource-

capability-performance”. The integration of DCV and NRBV is well supported by 

past studies. However, past literature reviews emphasize the green dynamic 

capabilities to promote CE and sustainability initiatives (Zhang et al., 2024; 

Makhloufi et al., 2023; Borazon et al., 2021; Achyar, 2025; Tanchangya et al., 2025). 

There is a lack of a framework that highlights how digital ambidexterity as a DCV 

promotes the CE and sustainable initiatives (NRBV) in supply chain management.  

2.3 Hypotheses development 

2.4 Relationship between digital ambidexterity capabilities, sustainable 

operational excellence and SCR 

In the digitalization context, the notion of firm ambidexterity has been 

operationalized through the dynamic capability view (Haylemariam et al., 2025). 

DCV postulates that firms continuously sense, seize, and reconfirm their resources 

in the evolving technologies (Borazon et al., 2021). In the digital transformation, 

organizations have undergone massive capabilities shifts for a resilient future. This 

highlights that organizations need to exploit existing capabilities as well as explore 

new avenues. From this perspective, firm digital exploration capabilities (DEIC) 

have gained dynamic value to deal with the complexity. In OPEX, digital exploration 

helps firms to sense waste patterns, inefficiencies, and emissions hotspots in their 

operations (Naik et al., 2022). Then, firms seize opportunities through new digital 

tools (predictive analysis or digital twins) to optimize process control (Machado et 

al., 2025). Finally, firms reconfigure capabilities by integrating real-time 

sustainability key indicators into operational dashboards (Shuvabrata et al., 2020). 

Whereas in CE implementation, DEIC sense capabilities through product-service 

systems or reverse logistics models (Johl et al., 2024; Acquier et al., 2024). This also 

includes customer preferences or new platforms for remanufacturing (Li et al., 2025; 

Chaudhuri et al., 2022). Then, seizing capabilities focuses on adopting digital 

platforms for reverse logistics or new CE frameworks like pay-per-use or 

refurbishment networks (Johl et al., 2024; Acquier et al., 2024). Lastly, the firm 

reconfirming capabilities includes modifying SC to close loops or CE models (Yu et 

al., 2025; Borazon et al., 2021; Falco et al., 2024). Prior literature supports that firm 
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exploration capabilities support the firm's sustainable and CE outcomes. For 

instance, Chen et al. (2024) argued that DEIC supports sustainable as well as long-

term business success. Likewise, Haylemariam et al. (2025) contended that AI 

capabilities and exploratory innovation are mutually responsible for corporate 

environmental performance. Sahoo et al. (2024) affirmed that Industry 4.0 and 

explorative capabilities jointly affect the firm's CE performance. Kayikci et al. 

(2021) argued that firm blockchain technology capabilities promote operational 

excellence in perishable food SC during outbreaks. Based on the theoretical and 

literature support, the following hypotheses have been proposed. 

H1: Digital ambidexterity capabilities have a positive impact on sustainable 

operational excellence. 

The notion of digital ambidexterity also emphasizes that firms need to exploit 

existing digital resources to gain sustainable performance (Haylemariam et al. 2025). 

DCV posited that the exploitation capabilities help firms to continuously adapt and 

optimize their operations for greater efficiency and reliability. In OPEX, the 

exploitation capabilities help firms to refine current digital tools like ERP to monitor 

energy usage and waste levels. It helps managers to sense inefficiencies against 

environmental standards. These inefficiencies can be fixed through AI-enabled 

scheduling and real-time quality monitoring, which fall under the firm seizing 

opportunity (Machado et al., 2025). Finally, firm reconfigure capabilities through 

upgrading existing equipment to digitally compatible models. Whereas organizations 

sense CE implementation by exploiting existing digital networks and data analysis 

platforms to track materials and identify CE intervention points (Acquier et al., 

2024). Then, existing capabilities support CE implementation through automation 

and integrating secondary resource flows into production. Finally, firms reconfirm 

CE initiatives through creating supplier protocols for recycled materials or 

integrating circular logistics into enterprise systems. Prior literature supports that 

firm digital exploitation capabilities (DERC) support the firm's sustainable and CE 

outcomes. Sahoo et al. (2024) affirmed that Industry 4.0 and exploitative capabilities 

jointly affect the firm's CE performance. Katou et al. (2023) contended that 

organizational exploiter attributes significantly promote CE and sustainability 

outcomes. Falco et al. (2024) argued that ambidexterity and CE played a vital role to 

achieve sustainable in SCM. Haylemariam et al. (2025) contended that AI and 

exploitative capabilities are mutually responsible for corporate environmental 

performance. Based on the theoretical support by DCV and literature arguments, the 

following hypotheses have been proposed.     

H2: Digital ambidexterity capabilities have a positive impact on SCR. 
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2.5 Relationship between sustainable operational excellence and supply chain 

resilience 

The Natural resource-based view (NRBV) theory provides the theoretical 

base to explain the association between sustainable operational excellence and 

supply chain resilience. NRBV theory extends the resource-based view (RBV) 

perspective and is based on pollution prevention, product stewardship, and 

sustainable development aspects (Hart, 1995; McDougall et al., 2019). Kaur et al. 

(2026) contended that these three resources are the critical strategic capabilities. The 

concept of pollution prevention is the foundational capability to enhance sustainable 

performance while improving internal efficiency (Hart, 1995). From the pollution 

prevention concept, sustainable OPEX refers to streamlining processes, minimizing 

resources and energy, and eradicating inefficiencies (Naik et al., 2022). 

Consequently, it minimizes environmental harm and makes operations simple, fast, 

and more adaptable (Carvalho et al., 2019). Whereas product stewardship extends 

the firm's responsibility towards environmental responsibility across the entire value 

chain (McDougall et al., 2019).  

Empirical evidence supports the association between sustainable OPEX, CE, 

and SC resilience. Islam et al. (2025) argued that CE is a vital factor to promote SC 

resilience from an Industry 4.0 perspective. Guoli et al. (2025) contended that CE is 

a dynamic resource capability to promote SC resilience in Chinese SMEs. Pellegrino 

et al. (2025) claimed that adoption of CE practices fosters SC resilience, which can 

lead to firm overall performance.  

H3: Sustainable operational excellence has a positive and significant effect on 

Circular Supply Chain Management. 

2.6 Relationship between supply chain resilience and circular supply chain 

management 

The concepts of CE and resilience have been integrated into SCM and 

conceptualized as SC resilience (SCR) and CSCM. Le et al. (2025) argued that SCR 

and CSCM are the temporal dynamic capabilities to support broader SC 

performance. From an NRBV perspective, CSCM is a proactive environmental 

strategy, like reuse and remanufacturing practices, and perfectly aligns with product 

stewardship to reduce life-cycle impact. From a DCV perspective, the organization 

develops adaptive capabilities to sustain these environmental initiatives. Therefore, 

implementing CSCM entails a radical shift in how materials are reproduced and 

recovered, which necessitates strong organizational capabilities to manage this 

change (Cotta et al. 2022). Garcia-Buendia et al. (2024) argued that SCR practices 

help firms to better accommodate and tackle unforeseen circumstances. Moreover, 
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dynamic and flexible capabilities have emerged as critical attributes in CSCM 

(Garcia-Buendia et al. 2024). Past literature highlights that the association between 

SCR and CSCM can generate both synergies and tensions. Le et al. (2025) affirmed 

that SCR strategies can support circularity by fostering a flexible distribution 

network. Cotta et al. (2022) claimed that SC managers perceived the SCR and CSCM 

relationship as conflictive, synergistic, and orthogonal. Gani et al. (2023) concluded 

that resilience capabilities help organizations to avoid losses and promote SC 

sustainable performance. Based on the theoretical and literature support, the 

following hypothesis has been proposed.     

H4: Supply chain resilience has a positive and significant effect on circular supply 

chain management. 

 

Figure 1. Research Framework 

3. RESEARCH METHODOLOGY 

In order to accomplish its goals, this study employs the research onion 

approach recommended by Saunders et al. (2019). A research onion contains six 

layers, according to Saunders et al. (2019). Because the data gathering was planned 

and organized, the first layer was founded on the positivist research philosophy. Due 

to the mono-quantitative method utilized in the second and third levels, this study 

employed a deductive approach. According to Saunders et al. (2019), positivist 

philosophy and the deductive method are connected to the quantitative research 

design. The fourth and fifth levels employed a cross-sectional survey approach. The 

last layer explains the process of data collection and analysis. For this purpose, the 

entrepreneurial firm in the manufacturing domain operating in Pakistan was the 

target population. The minimum sample size was 105 observations calculated 

through G*power software.  The respondents of this research were supply chain and 

quality managers, and only one questionnaire per organization was included for data 

analysis.  

Pre-testing and pilot testing were done before actual data collection. The 

survey questionnaire was finally released to the potential respondents in both 

physical and online forms. A total of 460 potential supply chain and quality managers 
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were given the questionnaire. Following two reminders, 159 questionnaires were 

analyzed further. The final response rate is 34.56%. This research has used the PLS-

SEM analysis tool with SmartPLS software. PLS-SEM is a statistical package that is 

the second generation and can be used with non-normality assumptions at small 

sample sizes (Hair et al., 2019).   

3.1 Measures 

All the study items were adapted from past studies. The digital ambidexterity 

capabilities construct has been adapted from Chen et al. (2024) and Jing et al. (2023). 

Sustainable operational excellence (SOE) has been measured through a six-item 

scale adapted from Prashar and Chaudhuri (2024) and Fernando et al. (2024). 

Furthermore, a five-item scale of supply chain resilience was adapted from Cheng & 

Shan (2025) and Al-Naimi et al. (2021). Finally, circular supply chain management 

was measured through five items adapted from Farooque et al. (2022) and 

Alghababsheh (2024). All items were measured on a seven-point Likert scale.        

4. ANALYSIS AND RESULTS 

4.1 Multivariate assumptions and Common method bias 

To perform the PLS-SEM, the multivariate assumptions, such as 

multicollinearity, normality, and outliers, must be satisfied (Hair et al., 2019). For 

multicollinearity, the inner variance inflation factor (VIF) was used with a threshold 

value of less than 5 (Hair et al., 2019). To perform the normality, skewness, and 

kurtosis statistical analysis, a threshold value of ±2 (George & Mallery, 2024) was 

used. Finally, the outlier analysis, Mahalanobis D2 (D2/df), was applied with a 

threshold value ≥2.5 for small samples and ≤4 for large samples (Hair et al., 2019). 

After performing multivariate assumptions, common method bias analysis was 

performed. Procedural and statistical precautions were proposed to alleviate the 

problem of CMB by Podsakoff et al. (2003). Statistically, the single-factor test by 

Harmon was conducted. The results indicate that the maximum variance of one factor 

was 31, which is not equal to the 50% threshold (Podsakoff et al., 2003). 

4.2 Structural equation modeling 

4.2.1 Reliability and validity 

Reliability and convergent validity tests were performed in the measurement 

analysis of PLS-SEM. When evaluating the construct's reliability, composite 

reliability (CR) is superior to Cronbach's alpha, according to Hair et al. (2019). 

According to Hair et al. (2019), the CR cutoff value is ≥0.70. Table 1 shows that 

every research variable's reliability analysis value is higher than the cutoff. It shows 
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that variables may be effectively employed in further analysis. Additionally, the 

average variance extracted (AVE) was used to compute the convergent validity. The 

cutoff value of ≥0.50 is pretty acceptable, according to Hair et al. (2019). Table 1 

shows that every variable in the research has an AVE value that is higher than the 

cutoff. 

Table 1 Reliability and Validity 

Constructs Items Loading CR AVE 

Digital Ambidexterity capabilities DAD1 0.696 0.847 0.584 

Digital Ambidexterity capabilities DAD2 0.709 0.847 0.584 

Digital Ambidexterity capabilities DAD3 0.701 0.847 0.584 

Digital Ambidexterity capabilities DAD4 0.739 0.847 0.584 

Digital Ambidexterity capabilities DAD5 0.774 0.847 0.584 

Digital Ambidexterity capabilities DAD6 0.724 0.847 0.584 

Sustainable operational 

excellence (SOE) 
SOE1 0.813 0.932 0.696 

Sustainable operational 

excellence (SOE) 
SOE2 0.785 0.932 0.696 

Sustainable operational 

excellence (SOE) 
SOE3 0.858 0.932 0.696 

Sustainable operational 

excellence (SOE) 
SOE4 0.843 0.932 0.696 

Sustainable operational 

excellence (SOE) 
SOE5 0.858 0.932 0.696 

Sustainable operational 

excellence (SOE) 
SOE6 0.847 0.932 0.696 

Supply chain resilience (SCR) SCR1 0.780 0.897 0.635 

Supply chain resilience (SCR) SCR2 0.767 0.897 0.635 

Supply chain resilience (SCR) SCR3 0.794 0.897 0.635 

Supply chain resilience (SCR) SCR4 0.803 0.897 0.635 

Supply chain resilience (SCR) SCR5 0.840 0.897 0.635 

Circular supply chain 

management (CSCM) 
CSCM1 0.732 0.900 0.644 

Circular supply chain 

management (CSCM) 
CSCM2 0.854 0.900 0.644 
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Circular supply chain 

management (CSCM) 
CSCM3 0.809 0.900 0.644 

Circular supply chain 

management (CSCM) 
CSCM4 0.806 0.900 0.644 

Circular supply chain 

management (CSCM) 
CSCM5 0.806 0.900 0.644 

4.2.2 Discernment validity 

The assessment included many indicators, including cross-loading, Fornell-

Larcker, and the Heterotrait-Monomethod Ratio of Correlation (HTMT), to assess 

the discriminant validity. According to Hair et al. (2019), HTMT is a more accurate 

indicator of discriminant validity. HTMT's upper break-even threshold is limited to 

0.90. All of the study's variables had values below 0.90, as Table 3 shows. 

Table 2 Discernment validity (HTMT) 

Variable DAD SOE SOR CSCM 

DAD     

SOE 0.474    

SOR 0.464 0.445   

CSCM 0.237 0.162 0.22  

4.2.3 Hypotheses analysis 

Analyzing the structural model as suggested by Hair et al. (2019) is the 

second stage in the PLS-SEM. Furthermore, Hair et al. (2019) recommended using 

the bootstrapping approach to test the hypotheses with a resample size of 5000 

resamples, as shown in Table 3.  

Table 3 Hypotheses analysis 

Relationship 
Original 

sample (O) 

Sample 

mean (M) 
S.D T statistics P values 

H1: DAD -> 

SOE 
0.421 0.433 0.061 6.854 0.000 

H2: DAD -> 

SCR 
0.406 0.419 0.058 7.031 0.000 

H3: SOE -> 

CSCM 
0.076 0.081 0.097 0.785 0.216 
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H4: SCR -> 

CSCM 
0.198 0.213 0.085 2.313 0.010 

 

Figure 2. PLS-SEM Output 

5. DISCUSSION AND CONCLUSION 

5.1 Research contributions 

The study findings offer multifold theoretical contributions. First, the study 

offers a novel integration of DCV and NRBV. Although past studies integrate DCV 

and NRBV, but there focuses on green dynamic capabilities and underscores the 

digital aspects. Whereas this study positions digital ambidexterity as firm-level 

digital dynamic capabilities that promote ecological value creation (NRBV), offering 

a “resource-capabilities-performance” corridor. Second, the study positions digital 

ambidexterity in the context of SCM and circular economy. Prior studies 

predominantly explored innovation and digital-enabled performance. This study 

offers a novel context and positions DA as a dynamic enabler of sustainable 

operations in SCM. Moreover, this provides a fresh theoretical insight into how firms 

balance exploration and exploitation of digital initiatives to promote circularity and 

sustainability goals. Third, the study reconceptualises SCR as a strategic capability 

that mediates the transition towards CSCM. Previously, SCR has been framed as an 

outcome of risk management or agility. Grounded in DCV and NRBV, the study 

demonstrates that SCR enables firms to absorb variability and stabilize SC during 

the transition from linear to a circular framework. Moreover, the dual-mediating role 

of SCR highlights it as a proactive and integrative capability critical to long-term 

sustainability and circularity. Finally, this study reframes digital leadership as a 

capability orchestrator between digital ambidexterity and sustainability outcomes. 
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Past studies framed DL as a technology or innovation driver. This research highlights 

a nuanced role in shaping how firms leverage digital exploit and explore capabilities 

for CE and sustainable operational excellence. This extends DL from a top-down 

variable to a multi-level capability enabler that interacts with firm-level resources in 

a complex, sustainability-driven SCM context.      

The study findings have multifold practical implications. First, the outcomes 

underline the role of dynamic capabilities like digital exploration and exploitation to 

promote sustainability and circularity goals. The executives and managers may view 

digital capabilities as a set of dynamic resources for sustainability-led 

transformation. Consequently, it strengthens the strategic role of digital 

transformation as well as resource-led sustainability imperatives. Second, the 

outcome emphasizes that managers should embed CE principles into the core 

operational systems rather than compliance-driven activities. Such reframing is 

essential for ecological outcomes as well as to achieve resilience and 

competitiveness in a volatile and resource-constrained environment. Third, the 

findings highlight that leaders in digital transformation should position themselves 

as an organizational integrator to foster digital exploration and exploit capabilities 

concurrently towards sustainable goals.  

5.2 Limitations and future research directions 

Despite its contributions and practical implications, this study has several 

limitations that suggest prolific avenues for future research. From a theoretical 

standpoint, future studies could examine other enablers like AI-driven capabilities, 

mediators like digital innovation orientation, and moderators like cultural 

orientation. Furthermore, alternative theoretical lenses like resource orchestration 

theory may also enrich understanding. In terms of knowledge domains, future 

research could explore resilience and circular economy in the new context of 

Industry 5.0, such as digital twin-enabled sustainability, green innovation, and AI-

driven ecosystems. Methodologically, the cross-sectional design limits causal 

inference. Future research should employ longitudinal or mixed-methods approaches 

to capture the evolution of resilience and CE over time. Comparative studies across 

developed and emerging economies, or across industries beyond manufacturing, 

would enhance generalizability. Finally, expanding the sample to other GCC 

countries or diverse global contexts could yield comparative insights into how digital 

ambidexterity, resilience, and SCM interact in different institutional environments. 
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