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 This study examines how circular value is created under conditions of structural fragility, 
disruption, and resource scarcity, where prevailing circular supply chain theories offer limited 
explanatory power. While prior research emphasizes efficiency and optimization, it provides 
limited insight into how circular supply chains function when stable infrastructure, predictable 
flows, and formal coordination mechanisms are absent. Drawing on dynamic capabilities theory 
and insights from humanitarian logistics, this study proposes a conceptual framework that 
reconceptualizes circular value creation as an adaptive and capability-mediated process. The 
framework posits that digital circular capabilities, sensing, seizing, and reconfiguring, enable 
organizations to develop adaptive reverse logistics systems, which serve as the primary mechanism 
through which circular value is realized under constrained conditions. Structural fragility and 
disruption intensity are introduced as boundary conditions shaping the effectiveness of these 
relationships. The study contributes by reframing circular supply chain theory beyond efficiency-
based assumptions, extending dynamic capabilities to disrupted and resource-constrained 
environments, and positioning reverse logistics as a central adaptive mechanism for circular value 
recovery. By integrating insights from humanitarian logistics and circular supply chain research, 
the study advances a more context-sensitive understanding of supply chain functioning under 
disruption. 
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1. Introduction 

The transition toward circular supply chains has gained substantial attention within both academic and policy discussions as 
concerns surrounding resource depletion, environmental sustainability, and supply chain resilience continue to intensify 
(Kirchherr et al., 2017; Korhonen et al., 2018). Circular economy (CE) principles advocate extending material lifecycles 
through reuse, remanufacturing, and recycling, thereby positioning reverse logistics as a central mechanism for recovering 
and reintegrating value into production systems (Govindan et al., 2015; Guide & Van Wassenhove, 2009). At the same time, 
digital technologies such as data analytics, artificial intelligence, blockchain, Internet of Things (IoT), and digital platforms 
are increasingly viewed as important drivers of circular transformation because they improve information visibility, 
coordination, traceability, and operational decision-making across supply chain networks (Centobelli et al., 2024; Morshedi 
et al., 2026; Urueña et al., 2026). Emerging research further indicates that digital-enabled organizational capabilities can 
facilitate circular economy implementation by strengthening process integration, adaptive coordination, and data-informed 
resource management practices across supply chain activities (Chari et al., 2022; Warner & Wäger, 2019). 

Although circular supply chain research has advanced considerably, much of the existing literature remains rooted in 
assumptions of stable environments, reliable infrastructure, and coordinated institutional systems. Current studies 
predominantly explain circular value creation through efficiency, optimization, and system integration, with particular 
emphasis on improving reverse logistics activities, increasing traceability, and enhancing coordination among supply chain 

mailto:iakaab@atu.edu.gh
http://www.growingscience.com/uscm


 16 

actors operating within relatively stable institutional contexts (Agrawal et al., 2015; Kalverkamp & Raabe, 2022). However, 
these assumptions often fail to reflect the realities of supply chains operating in developing economies and humanitarian 
settings where infrastructural fragility, institutional fragmentation, and resource limitations are more prevalent (Korhonen et 
al., 2018). Under such conditions, organizations must function amid uncertainty, disruption, and coordination instability, 
reducing the effectiveness of models primarily designed around efficiency and predictability. This perspective aligns with 
resilience-oriented supply chain research, which increasingly emphasizes adaptability, responsiveness, and continuity rather 
than optimization alone as key determinants of supply chain effectiveness during disruption (Ponomarov & Holcomb, 2009; 
Brandon-Jones et al., 2014). 

The resulting limitation is therefore not only contextual but also theoretical. By prioritizing stability-oriented and efficiency-
driven assumptions, existing research provides only a partial explanation of how circular value is generated in constrained 
and unstable environments. While digital technologies are widely recognized as important enablers of circular transformation, 
their contribution has largely been interpreted through the lens of optimization and operational performance improvement 
(Morshedi et al., 2026; Urueña et al., 2026). Likewise, dynamic capabilities theory conceptualizes organizational adaptation 
through sensing, seizing, and reconfiguring processes (Teece, 2007; Eisenhardt & Martin, 2000), yet many applications of the 
theory implicitly assume access to stable systems, reliable information, and coordinated infrastructures. More recent studies 
have highlighted that digital technologies contribute to circular economy implementation primarily through the development 
of digital-enabled dynamic capabilities that support organizational adaptation and resource reconfiguration (Urueña et al., 
2026). Nevertheless, theoretical understanding remains limited regarding how such capabilities operate when organizations 
face extreme uncertainty, fragmented information, and severe resource constraints. 

Humanitarian logistics offers an alternative perspective that directly addresses supply chain functioning under disruption, 
urgency, and scarcity. Research in this domain emphasizes adaptability, improvisation, and coordination in environments 
characterized by damaged infrastructure, incomplete information, and constrained resources (Kovács & Spens, 2007; Day et 
al., 2012). These operational conditions closely resemble those faced by circular supply chains in many developing and 
disrupted environments. Despite these similarities, humanitarian logistics and circular supply chain research have largely 
evolved separately, limiting opportunities for theoretical integration across the two domains. 

Addressing this gap requires moving beyond efficiency-centered and stability-based assumptions toward a more context-
sensitive explanation of circular value creation. In particular, digital technologies should be understood not merely as tools 
for optimization, but as foundations for capability development that enable organizations to function under conditions of 
disruption and constraint (Warner & Wäger, 2019). This shift redirects attention away from technology adoption alone toward 
the organizational mechanisms through which firms interpret uncertainty, make adaptive decisions, and reconfigure operations 
in response to instability. 

Accordingly, this study proposes a conceptual framework that explains circular value creation as a capability-mediated and 
context-dependent process. Drawing on dynamic capabilities theory together with insights from humanitarian logistics, the 
framework explains how digital circular capabilities, sensing, seizing, and reconfiguring, support the development of adaptive 
reverse logistics systems. These adaptive systems become the primary mechanism through which circular value, including 
economic, environmental, resilience, and social outcomes, can be realized in environments characterized by structural fragility 
and disruption. 

This study contributes to the literature in four related ways. First, it extends existing circular supply chain research by 
introducing a disruption-sensitive perspective on value creation. Second, it advances dynamic capabilities theory by 
explaining how sensing, seizing, and reconfiguring processes function under uncertainty and resource scarcity. Third, it 
reconceptualizes reverse logistics as an adaptive mechanism through which circular value is recovered and sustained. Finally, 
it integrates insights from humanitarian logistics into circular supply chain research, demonstrating how cross-domain 
perspectives can enrich understanding of supply chain functioning in constrained operational environments. Collectively, 
these contributions advance a more context-sensitive understanding of circular value creation under conditions of fragility 
and disruption. 

2. Literature Review 

2.1 Circular Supply Chains and the Limits of Stability-Based Assumptions 

Circular supply chains have become increasingly important within sustainability research because they support the continued 
circulation of products, materials, and components through activities such as reuse, remanufacturing, recycling, and resource 
recovery (Kirchherr et al., 2017; Korhonen et al., 2018; Reike et al., 2018). Within circular economy systems, reverse logistics 
functions as a key mechanism for returning, recovering, and reintegrating materials into productive supply chain activities 
(Govindan et al., 2015; Govindan & Bouzon, 2018). Existing scholarship has contributed substantially to understanding how 
circular systems can improve resource utilization, minimize waste generation, and create both economic and environmental 
benefits. More recent research additionally highlights the growing significance of digitalized reverse logistics systems, 
coordinated recovery networks, and sustainable circular operations for managing increasingly complex supply chain 
environments (Centobelli et al., 2024; Rodrigues et al., 2025). 
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Despite these advances, much of the circular supply chain literature continues to rely on implicit assumptions of environmental 
stability. Circular systems are frequently examined within contexts characterized by dependable infrastructure, coordinated 
institutional actors, and relatively predictable material flows (Kalverkamp & Raabe, 2022). Consequently, prior research has 
focused heavily on improving recovery efficiency, strengthening traceability systems, and enhancing coordination among 
supply chain participants (Agrawal et al., 2015; Fleischmann et al., 2000). Emerging studies have also emphasized the 
contribution of Industry 4.0 technologies and digital integration to operational resilience and supply chain continuity (Ismail 
et al., 2025; Morshedi et al., 2026). While these contributions remain valuable, they offer only limited explanation of how 
circular systems operate when stability, coordination, and infrastructural reliability cannot be assumed. This tendency 
contrasts with resilience-oriented supply chain research, which increasingly argues that supply chain effectiveness depends 
on adaptability and responsiveness to disruption, uncertainty, and complexity rather than on idealized stable operating 
conditions alone (Brandon-Jones et al., 2014; Ambulkar et al., 2015). 

In many practical settings, particularly within developing economies, circular supply chains function in environments marked 
by infrastructural weakness, institutional fragmentation, and limited resources (Korhonen et al., 2018). Material return flows 
are often uncertain, recovery activities may rely on decentralized or informal systems, and coordination across participating 
actors can become inconsistent or unstable. In addition, circular economy implementation is frequently constrained by 
institutional, technological, and organizational barriers that hinder effective recovery and coordination processes (Rizos et al., 
2016). Recent research increasingly suggests that sustaining circular operations in uncertain and disrupted contexts requires 
adaptive organizational capabilities together with digitally enabled coordination mechanisms (Urueña et al., 2026; Franco & 
Giannoccaro, 2025). Under such operating conditions, efficiency-oriented models of circularity become insufficient, 
highlighting the need for a deeper understanding of how circular value is generated amid instability, disruption, and operational 
uncertainty rather than under assumptions of predictability and stability. 

2.2 Digital Technologies and the Limits of Efficiency-Oriented Perspectives 

Digital technologies are increasingly regarded as important enablers of circular supply chain operations because they improve 
visibility across product lifecycles, strengthen traceability systems, and facilitate coordination among geographically 
dispersed actors (Centobelli et al., 2024; Rodrigues et al., 2025). Technologies including data analytics, artificial intelligence, 
blockchain, Internet of Things (IoT), and digital platforms are commonly associated with capabilities that enhance forecasting 
accuracy, support recovery-related decision-making, increase transparency, and improve operational efficiency (Morshedi et 
al., 2026; Büyüközkan & Göçer, 2018). Recent studies further indicate that digital technologies contribute to circular economy 
implementation by improving data integration, operational connectivity, and adaptive coordination throughout supply chain 
networks (Urueña et al., 2026; Chari et al., 2022). 

Despite these advantages, much of the existing literature continues to frame digital technologies primarily as instruments for 
optimization within relatively stable operational environments. Their contribution is commonly explained in terms of reducing 
uncertainty through improved data availability, enhancing coordination through integrated systems, and increasing operational 
performance through efficiency improvements. Such perspectives generally assume the presence of reliable infrastructure, 
interoperable technologies, and consistent access to high-quality information. Similarly, recent studies on digital supply chain 
transformation frequently emphasize technological integration, automated processes, and synchronized information systems 
as drivers of operational performance and resilience enhancement (Ivanov et al., 2019; Ismail et al., 2025). 

These assumptions become less reliable in constrained and disrupted operating environments. Information may be fragmented 
or incomplete, digital infrastructure may be underdeveloped, and coordination systems may lack stability. Under such 
conditions, the significance of digital technologies extends beyond efficiency enhancement alone. Their value increasingly 
lies in enabling organizations to interpret uncertainty, support decision-making under ambiguous conditions, and adapt 
operational activities in response to disruption. Emerging research therefore suggests that the effectiveness of digital 
technologies depends not simply on technological adoption, but on the organizational capabilities that allow firms to mobilize 
and apply digital resources under turbulent and uncertain conditions (Franco & Giannoccaro, 2025; Urueña et al., 2026). 

This perspective shifts attention away from a purely technology-centered understanding of digital transformation toward a 
capability-based view in which value creation depends on how technologies are embedded within organizational routines, 
decision-making processes, and operational structures (Warner & Wäger, 2019; Vial, 2019). Recent studies further 
demonstrate that digital dynamic capabilities support organizations in absorbing environmental knowledge, transforming 
operational systems, and strengthening circular supply chain practices linked to sustainability outcomes (Liang et al., 2026). 

2.3 Dynamic Capabilities in Constrained and Disrupted Environments 

Dynamic capabilities theory offers an important foundation for explaining how organizations adapt to changing environments 
through sensing, seizing, and reconfiguring processes (Teece et al., 1997; Teece, 2007; Eisenhardt & Martin, 2000). These 
processes allow firms to identify emerging opportunities, mobilize organizational resources, and transform operational 
systems in response to environmental change. Subsequent research has extended this perspective into digital contexts, 
highlighting how digital technologies strengthen organizational responsiveness, adaptability, and strategic renewal capabilities 
(Warner & Wäger, 2019; Vial, 2019). Recent circular economy studies further indicate that dynamic capabilities support the 
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reconfiguration of sourcing, procurement, and operational activities required for circular transitions in changing environments 
(Cafforio & Giannoccaro, 2025). Emerging scholarship additionally suggests that digital-enabled dynamic capabilities 
increasingly contribute to circular economy implementation, supply chain resilience, and organizational adaptation amid 
uncertainty and disruption (Urueña et al., 2026; Franco & Giannoccaro, 2025). 

Despite these advances, dynamic capabilities theory has largely evolved within contexts characterized by relatively stable 
institutional arrangements and dependable infrastructure. In such settings, sensing activities are supported by reliable 
information, seizing processes depend on resource availability, and reconfiguration occurs within structured organizational 
systems. Consequently, dynamic capabilities are frequently associated with competitive advantage, innovation, and strategic 
flexibility in comparatively stable market environments (Teece, 2007). Resilience-oriented research similarly emphasizes the 
importance of organizational capabilities in helping firms respond to supply chain complexity, operational turbulence, and 
environmental disruption (Duchek, 2020; Beske, 2012). 

Conditions of structural fragility and disruption, however, create substantially different operational realities. Organizations 
operating in such environments must make decisions using incomplete information, allocate limited resources under 
significant time pressure, and redesign operations despite unstable institutional and infrastructural systems. Under these 
circumstances, dynamic capabilities become less associated with performance enhancement alone and increasingly important 
for sustaining operational continuity, adaptive coordination, and organizational resilience. 

Recent resilience-oriented studies increasingly emphasize that adaptive and flexibility-oriented capabilities are essential for 
maintaining supply chain functioning amid uncertainty, disruption, and resource constraints (Ismail et al., 2025; Ivanov & 
Dolgui, 2020). Related research further demonstrates that digital dynamic capabilities support organizational adaptation, 
circular supply chain transformation, and sustainability-oriented operational reconfiguration within digitally intensive and 
uncertain environments (Liang et al., 2026). 

2.4 Humanitarian Logistics as a Lens for Uncertainty and Adaptation 

Humanitarian logistics offers valuable insights into the functioning of supply chains operating under severe disruption, 
urgency, and resource limitation. Researchers have long regarded humanitarian and disaster relief supply chains as 
theoretically significant contexts because they involve life-critical flows, damaged infrastructure, and highly complex 
coordination requirements (Kovács & Spens, 2007; Day et al., 2012). In contrast to conventional supply chain systems, 
humanitarian logistics places stronger emphasis on adaptability, improvisation, rapid response, and decentralized coordination 
when organizations must operate with incomplete information and constrained resources (Kunz & Reiner, 2012). More recent 
studies further emphasize the growing importance of resilience, interorganizational collaboration, and adaptive decision-
making within humanitarian supply chain operations facing uncertain and unstable conditions (Dubey et al., 2019; Kovács & 
Falagara Sigala, 2021). 

Decision-making within these environments frequently occurs under considerable time pressure and often requires the 
prioritization of scarce resources across multiple stakeholders, including governments, humanitarian agencies, non-
governmental organizations, and local communities. Subsequent research has reinforced these observations by showing how 
humanitarian logistics can inform broader approaches to supply chain disruption management while also highlighting the 
importance of agility, interorganizational coordination, and collaborative interaction in rapidly changing operational 
environments (Quarshie & Leuschner, 2020; Jahre & Jensen, 2010). Emerging resilience-oriented studies similarly suggest 
that humanitarian supply chains provide important lessons regarding flexibility, responsiveness, and the maintenance of 
operational continuity during periods of turbulence and instability (Ivanov & Dolgui, 2020; Ismail et al., 2025). 

Many of these characteristics closely resemble the operating conditions faced by circular supply chains in developing and 
disrupted environments where coordination mechanisms are fragmented, recovery flows remain uncertain, and resource 
constraints are persistent. Despite these conceptual similarities, humanitarian logistics research and circular supply chain 
scholarship have largely evolved independently. As a result, circular supply chain research has not fully incorporated 
established humanitarian logistics insights related to adaptability, improvisation, resilience, and coordination under disruption. 

Incorporating humanitarian logistics as an analytical lens provides an opportunity to address this limitation. Rather than 
functioning solely as a contextual comparison, humanitarian logistics contributes conceptual insights into how supply chains 
sustain coordination, prioritize resources, adapt operational structures, and maintain continuity under constrained and 
uncertain conditions. This perspective supports a more disruption-sensitive understanding of circular supply chain functioning 
and circular value creation in fragile operating environments. 

2.5 Toward a Capability-Based Understanding of Circular Value Under Constraint 

The limitations identified across circular supply chain, digital technology, and dynamic capabilities research highlight the 
need for a more integrative and context-sensitive explanatory framework. Existing studies provide important insights into 
efficiency, optimization, coordination, and technological integration, yet they offer limited explanation of how circular value 
is generated in environments characterized by disruption, instability, and resource limitations (Centobelli et al., 2024; 
Rodrigues et al., 2025). Recent resilience-oriented research increasingly argues that supply chain viability and long-term 



I. I. Akaab et al.  /Uncertain Supply Chain Management 15 (2027) 

 

 

19 

sustainability depend not only on operational efficiency, but also on the ability to adapt and sustain functioning amid turbulent 
and uncertain operating conditions (Ivanov & Dolgui, 2020; Ismail et al., 2025). 

A capability-based perspective provides a useful foundation for addressing this gap. Rather than focusing exclusively on 
technologies or operational processes, this perspective emphasizes the organizational abilities that allow firms to interpret 
uncertainty, make adaptive decisions, and redesign operational systems. Applied to circular supply chains, such a perspective 
highlights the importance of digital circular capabilities in supporting the management of reverse flows, coordinating actors, 
and recovering value within constrained operating environments (Kalverkamp & Raabe, 2022; Urueña et al., 2026). Emerging 
studies further indicate that digital-enabled dynamic capabilities strengthen organizational resilience, adaptive coordination, 
and sustainability transitions by improving firms’ capacity to respond to environmental turbulence and operational disruption 
(Franco & Giannoccaro, 2025; Chari et al., 2022). 

Integrating insights from humanitarian logistics further strengthens this perspective by introducing a disruption-oriented 
understanding of capability deployment. In highly constrained environments, value creation depends less on efficiency 
optimization alone and more on the capacity to sustain operations despite uncertainty, disruption, and limited resources. This 
shift from optimization-centered thinking toward adaptability-oriented logic aligns with broader calls within supply chain 
research to place greater emphasis on resilience, uncertainty, survivability, and disruption as central theoretical concerns 
(Brandon-Jones et al., 2014; Kovács & Falagara Sigala, 2021; Ivanov & Dolgui, 2020). Humanitarian logistics also contributes 
important insights regarding decentralized coordination, resource prioritization, and adaptive deployment mechanisms within 
unstable operational settings (Kunz & Reiner, 2012; Quarshie & Leuschner, 2020). 

Building on these arguments, this study proposes a conceptual framework integrating dynamic capabilities theory with insights 
from humanitarian logistics to explain how digital circular capabilities support adaptive reverse logistics and, ultimately, 
circular value creation under constrained conditions. The framework therefore advances a more disruption-sensitive and 
context-dependent explanation of circular supply chain functioning in environments characterized by uncertainty and 
structural fragility. 

3. Conceptual Framework Development 

3.1 Conceptual Foundation and Model Overview 

Building on the limitations identified in prior literature, this study proposes a conceptual framework explaining how circular 
value can be created under conditions of structural fragility and disruption. The framework adopts a capability-based 
perspective, positioning digital circular capabilities as the central mechanism through which organizations adapt circular 
supply chain operations in constrained and uncertain environments. This perspective aligns with emerging research 
emphasizing the importance of adaptive capabilities, resilience, and organizational responsiveness in sustaining supply chain 
functioning under conditions of disruption and turbulence (Ivanov & Dolgui, 2020; Ismail et al., 2025). 

The model integrates three key components: digital circular capabilities, adaptive reverse logistics, and circular value creation 
under constraint. These components are embedded within a contextual environment defined by structural fragility and 
disruption intensity, which shape the effectiveness of capability deployment and value realization. Rather than assuming linear 
relationships, the framework conceptualizes circular value creation as an adaptive and context-dependent process emerging 
from the interaction between organizational capabilities and operational transformation under uncertainty. Recent studies on 
digital-enabled circular economy implementation similarly emphasize the importance of integrating technological 
capabilities, adaptive coordination, and resilience-oriented operations in enabling circular transformation under changing 
environmental conditions (Urueña et al., 2026; Franco & Giannoccaro, 2025). 

At the core of the model is the argument that digital technologies do not directly generate circular value but do so indirectly 
through capability development (Centobelli et al., 2024; Chari et al., 2022). This perspective is grounded in dynamic 
capabilities theory, which emphasizes sensing, seizing, and reconfiguring as key processes through which organizations adapt 
to changing environments (Teece et al., 1997; Teece, 2007). More recent digital transformation research further suggests that 
the value of digital technologies depends substantially on how organizations embed technological resources within adaptive 
routines, decision-making structures, and operational processes (Warner & Wäger, 2019; Vial, 2019). By extending this logic 
to constrained contexts, the framework shifts attention from technology adoption to capability-driven adaptation, emphasizing 
how organizations sustain circular operations and recover value under conditions of uncertainty, disruption, and resource 
scarcity. 

3.2 Digital Circular Capabilities 

Digital circular capabilities are defined as organizational abilities enabled by digital technologies to manage circular supply 
chain activities under conditions of uncertainty, disruption, and resource scarcity. Drawing on dynamic capabilities theory, 
these capabilities are conceptualized across three dimensions: sensing, seizing, and reconfiguring (Teece et al., 1997; Teece, 
2007; Eisenhardt & Martin, 2000). More recent research has increasingly emphasized the importance of digital-enabled 
dynamic capabilities in supporting organizational adaptability, resilience, and circular economy implementation under 
changing environmental conditions (Warner & Wäger, 2019; Urueña et al., 2026; Franco & Giannoccaro, 2025). 
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Importantly, this study does not merely apply dynamic capabilities to a new context but reconceptualizes their underlying 
logic under conditions of constraint. Specifically, sensing shifts from information acquisition to interpretation under 
ambiguity, seizing shifts from optimization to prioritization under resource scarcity, and reconfiguring shifts from structured 
transformation to adaptive system reconstruction. This reinterpretation reflects the distinct operational conditions under which 
supply chains operate in fragile and disrupted environments. 

This perspective is consistent with emerging circular economy research emphasizing that firms require adaptive and 
reconfigurable organizational capabilities to integrate circular practices into operational and supply chain systems (Cafforio 
& Giannoccaro, 2025). Recent circular supply chain research similarly emphasizes that digital dynamic capabilities support 
firms in absorbing environmental knowledge, transforming operational systems, and orchestrating circular supply chain 
practices that support sustainability objectives (Liang et al., 2026). Emerging resilience-oriented research further suggests that 
organizations increasingly rely on adaptive capabilities, operational flexibility, and rapid reconfiguration to sustain supply 
chain continuity under uncertainty and disruption (Ivanov & Dolgui, 2020; Ismail et al., 2025). 

Recent studies on digital transformation and circular supply chains further indicate that digital technologies derive strategic 
value not merely through technological deployment itself, but through the organizational capabilities that enable firms to 
interpret environmental uncertainty, coordinate dispersed actors, and adapt operational processes under turbulent conditions 
(Chari et al., 2022; Vial, 2019). Consistent with this perspective, digital circular capabilities are conceptualized in this study 
as adaptive organizational mechanisms that enable circular supply chain functioning under conditions where stability, 
predictability, and coordination cannot be assumed. 

3.2.1 Digital Sensing Capability 

Digital sensing capability refers to the ability of organizations to detect, interpret, and anticipate changes in circular supply 
chain conditions. In relatively stable environments, sensing is typically associated with enhanced visibility, monitoring, and 
information processing across material and product flows through digital technologies such as Internet of Things (IoT), data 
analytics, and digital tracking systems (Kalverkamp & Raabe, 2022; Centobelli et al., 2024). Existing research has shown that 
digital technologies can improve operational awareness, forecasting accuracy, and traceability within circular supply chain 
operations (Rodrigues et al., 2025; Morshedi et al., 2026). 

However, in constrained and disrupted environments, sensing extends beyond visibility to the interpretation of incomplete, 
fragmented, and uncertain information. Return flows may be unpredictable, product conditions uncertain, and coordination 
across actors inconsistent. In such contexts, organizations must rely on adaptive sensing mechanisms capable of identifying 
weak signals, interpreting ambiguous operational conditions, and anticipating disruptions despite limited information 
availability. 

Digital sensing capabilities therefore enable organizations to identify emerging recovery opportunities, detect disruptions in 
reverse flows, and anticipate changes in resource availability under uncertain and resource-constrained conditions. This 
interpretation-oriented view of sensing aligns with recent research emphasizing the role of digital-enabled dynamic 
capabilities in enhancing organizational awareness, resilience, and responsiveness under uncertainty (Urueña et al., 2026; 
Franco & Giannoccaro, 2025). 

Emerging resilience-oriented studies similarly suggest that adaptive sensing capabilities are increasingly important for 
enabling supply chains to maintain continuity and responsiveness under turbulent and disrupted operating conditions (Ivanov 
& Dolgui, 2020; Ismail et al., 2025). As such, sensing capability forms the foundation for adaptive decision-making and 
operational responsiveness in circular supply chains operating under constraint. 

3.2.2 Digital Seizing Capability 

Digital seizing capability refers to the ability to mobilize resources and make adaptive decisions in response to sensed 
opportunities and challenges. In relatively stable contexts, seizing is often associated with optimization, strategic investment 
decisions, and the allocation of organizational resources toward competitive advantage (Eisenhardt & Martin, 2000; Teece, 
2007). However, under conditions of disruption and scarcity, seizing involves prioritizing actions, allocating limited resources, 
managing trade-offs, and responding rapidly under significant time pressure and operational uncertainty. 

Digital technologies support these processes by supporting rapid analysis, strengthening decision-making under uncertainty, 
and improving the evaluation of alternative recovery strategies. In circular supply chains, this includes decisions related to 
reuse, repair, remanufacturing, recycling pathways, and resource recovery prioritization (Centobelli et al., 2024; Rodrigues et 
al., 2025). Emerging research further suggests that digital-enabled decision support systems, real-time analytics, and 
integrated information platforms can enhance organizational responsiveness and adaptive coordination in highly uncertain 
environments (Morshedi et al., 2026; Ismail et al., 2025). 

This perspective aligns with research on digital transformation, which highlights the role of digital tools in enabling faster and 
more informed decision-making in complex environments (Warner & Wäger, 2019). Recent evidence further shows that 
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digital dynamic capabilities strengthen firms’ abilities to translate environmental knowledge into circular operational practices 
and sustainability-oriented decision-making processes (Liang et al., 2026). 

Recent studies on digital-enabled dynamic capabilities similarly emphasize that organizational responsiveness depends not 
only on access to digital technologies, but also on the capability to deploy resources flexibly and prioritize actions under 
changing environmental conditions (Urueña et al., 2026; Franco & Giannoccaro, 2025). In constrained contexts, seizing 
capability therefore becomes critical for ensuring that scarce resources are directed toward high-value recovery opportunities, 
operational continuity, and adaptive circular value creation under uncertainty. 

3.2.3 Digital Reconfiguring Capability 

Digital reconfiguring capability refers to the ability to transform organizational processes, structures, and networks in response 
to changing environmental conditions. In conventional settings, reconfiguration often involves incremental improvements to 
existing systems and organizational routines (Teece, 2007). However, in disrupted and fragile environments, more substantial 
and adaptive transformations are frequently required to sustain operational continuity and circular recovery activities under 
conditions of uncertainty and resource constraint. 

Digital reconfiguring capabilities enable organizations to redesign reverse logistics networks, reassign roles among actors, 
and establish flexible or temporary recovery systems. This may include decentralizing operations, integrating informal actors 
into recovery processes, developing alternative coordination mechanisms, and reconfiguring resource allocation structures in 
response to disruption. Such transformations become particularly important in contexts where traditional systems, centralized 
coordination structures, and formal recovery networks are no longer fully viable. 

This expanded view of reconfiguration is consistent with dynamic capabilities research emphasizing organizational 
transformation, adaptive restructuring, and operational flexibility under environmental turbulence (Teece, 2007; Teece et al., 
1997). Emerging studies on digital transformation and circular supply chains similarly highlight the importance of system-
level redesign, adaptive coordination, and resilience-oriented restructuring in enabling circular operations under changing 
environmental conditions (Urueña et al., 2026; Franco & Giannoccaro, 2025). 

Recent resilience and survivability research further suggests that organizations increasingly depend on rapid reconfiguration, 
decentralized decision-making, and flexible operational structures to sustain supply chain functioning during disruption and 
instability (Ivanov & Dolgui, 2020; Ismail et al., 2025). In constrained environments, reconfiguring capability therefore 
becomes the key driver of operational adaptability, enabling organizations to reconstruct circular recovery systems, sustain 
coordination across fragmented actors, and maintain value recovery processes despite infrastructural fragility and 
environmental disruption. 

3.3 Adaptive Reverse Logistics 

Building on established definitions of reverse logistics (Agrawal et al., 2015; Govindan et al., 2015), this study conceptualizes 
adaptive reverse logistics as a distinct organizational mechanism for managing circular recovery activities in unstable 
operating environments. In contrast to traditional reverse logistics systems, which generally assume predictable return flows, 
centralized coordination, and efficiency-oriented operations, adaptive reverse logistics emphasizes the capacity to sustain 
recovery processes amid uncertainty, disruption, fragmentation, and limited resource availability. Rather than functioning as 
a fixed and optimized system, it is understood as a continuously evolving process shaped by changing operational constraints, 
decentralized decision-making, fluctuating resource conditions, and ongoing environmental instability. 

Conventional reverse logistics systems are typically designed around cost efficiency, standardized recovery routines, and 
process optimization (Agrawal et al., 2015; Fleischmann et al., 2000). Existing research has substantially improved 
understanding of recovery network design, material recirculation, and operational recovery performance within relatively 
stable supply chain settings (Govindan & Bouzon, 2018; Rodrigues et al., 2025). However, such models become increasingly 
difficult to sustain in environments affected by infrastructural weakness, fragmented institutions, and operational disruption. 
In these contexts, reverse logistics depends more heavily on flexibility, decentralized coordination, rapid responsiveness, and 
continuous operational adjustment. 

Accordingly, adaptive reverse logistics may involve decentralized collection arrangements, flexible recovery pathways, 
dynamic prioritization processes, and ongoing reallocation of resources as operational conditions change. Coordination 
frequently emerges through temporary partnerships, informal collaboration mechanisms, and adaptive interaction among 
multiple actors operating within constrained environments. Emerging studies on digital circular supply chains similarly 
suggest that digitally enabled flexibility and adaptive coordination mechanisms are increasingly important for sustaining 
circular recovery activities amid uncertainty and disruption (Morshedi et al., 2026; Urueña et al., 2026). 

Insights from humanitarian logistics further reinforce this perspective by illustrating how supply chains maintain functionality 
during disruption through improvisation, decentralized coordination, adaptive collaboration, and rapid deployment of limited 
resources (Kovács & Spens, 2007; Govindan & Bouzon, 2018). Recent resilience-oriented research likewise highlights the 
importance of operational flexibility, adaptive restructuring, and supply chain survivability in turbulent environments (Ivanov 
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& Dolgui, 2020; Ismail et al., 2025). By incorporating these principles, adaptive reverse logistics extends conventional reverse 
logistics theory and offers a more context-sensitive explanation of circular recovery operations within fragile and disrupted 
environments. 

3.4 Circular Value Creation Under Constraint 

Circular value creation under constraint refers to the generation of economic, environmental, resilience, and social value 
through circular supply chain activities despite conditions of fragility, disruption, and resource scarcity. This concept extends 
traditional notions of circular value creation, which have largely emphasized efficiency, optimization, and resource 
productivity within relatively stable operating environments (Kirchherr et al., 2017; Korhonen et al., 2018). In contrast, this 
study conceptualizes value creation as a context-dependent and adaptive process shaped by uncertainty, operational disruption, 
and the ability of organizations to sustain circular activities under constrained conditions. 

Under conditions of constraint, economic value is generated through the recovery, reuse, and recirculation of materials that 
would otherwise be lost due to system inefficiencies, disruptions, and resource limitations. Environmental value arises from 
reduced waste generation, prolonged material utilization, and decreased dependence on virgin resources. Resilience value 
reflects the ability of supply chains to maintain operational continuity, absorb disruptions, and adapt to changing 
environmental conditions. Social value is particularly relevant in developing and humanitarian contexts, where circular 
activities can support livelihoods, strengthen local recovery systems, and contribute to community stability and resource 
accessibility. 

This broader conceptualization aligns with emerging research emphasizing the multidimensional and systemic nature of value 
creation within circular supply chains and sustainability transitions (Centobelli et al., 2024; Franco & Giannoccaro, 2025). 
Recent studies further suggest that resilience, adaptability, and survivability increasingly constitute important dimensions of 
supply chain value under uncertain and disrupted operating conditions (Ivanov & Dolgui, 2020; Ismail et al., 2025). Similarly, 
humanitarian logistics research highlights that value in constrained environments is often associated not only with efficiency, 
but also with continuity, responsiveness, and adaptive coordination under scarcity and disruption (Kovács & Falagara Sigala, 
2021; Quarshie & Leuschner, 2020). 

Accordingly, value creation under constraint is not solely dependent on efficiency gains or process optimization, but also on 
the organizational capacity to sustain operations, coordinate recovery activities, and adapt effectively under adverse and 
uncertain conditions. This perspective advances a more context-sensitive understanding of circular value creation in fragile 
and disrupted supply chain environments. 

3.5 The Role of Structural Fragility and Disruption Intensity 

The effectiveness of digital circular capabilities and adaptive reverse logistics is contingent upon contextual conditions. Two 
key contextual dimensions are identified: structural fragility and disruption intensity. This perspective aligns with broader 
supply chain research emphasizing that organizational capabilities and operational responses are shaped significantly by 
environmental conditions, uncertainty, and contextual constraints (Brandon-Jones et al., 2014; Ivanov & Dolgui, 2020). 

Structural fragility refers to the extent to which supply chains are characterized by weak infrastructure, fragmented institutions, 
limited formal coordination mechanisms, and constrained resource availability. Such conditions are commonly associated 
with disrupted and developing environments where supply chain actors face persistent operational instability and coordination 
challenges (Korhonen et al., 2018). Disruption intensity captures the degree of volatility, urgency, instability, and operational 
turbulence affecting supply chain activities. Higher disruption intensity increases uncertainty, amplifies coordination 
complexity, and reduces the effectiveness of conventional efficiency-oriented supply chain models (Ismail et al., 2025; Kovács 
& Falagara Sigala, 2021). 

These contextual factors shape the strength and relevance of capability-driven relationships within the conceptual model by 
influencing the effectiveness of capability deployment and operational processes. Under higher levels of fragility and 
disruption, organizations become increasingly reliant on adaptive capabilities, decentralized coordination, and operational 
flexibility to sustain supply chain functioning and circular recovery activities. This aligns with dynamic capabilities and 
resilience research emphasizing the growing importance of adaptability, responsiveness, and rapid reconfiguration under 
turbulent and uncertain conditions (Teece, 2007; Duchek, 2020). 

Structural fragility and disruption intensity are therefore conceptualized as boundary conditions that shape the strength and 
relevance of the proposed relationships. They do not directly generate circular value but define the contexts in which 
capability-driven mechanisms become critical. As these conditions intensify, reliance on adaptive capabilities, flexible reverse 
logistics systems, and resilience-oriented coordination mechanisms increases, amplifying their role in sustaining circular value 
creation under constraint. 

3.6 Summary of the Conceptual Framework 

In summary, the proposed framework conceptualizes circular value creation under constraint as a capability-mediated and 
context-dependent process. Digital circular capabilities enable organizations to sense uncertainty, seize adaptive opportunities, 
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and reconfigure operations in response to disruption and resource scarcity. These capabilities drive adaptive reverse logistics, 
which serves as the operational pathway through which circular value is realized. Emerging research on digital-enabled 
dynamic capabilities and resilient supply chains similarly highlights the importance of adaptive coordination, operational 
flexibility, and capability-driven transformation in sustaining circular operations under turbulent conditions (Urueña et al., 
2026; Ivanov & Dolgui, 2020). 

The framework further emphasizes that the effectiveness of these mechanisms is shaped by structural fragility and disruption 
intensity, which function as contextual boundary conditions influencing capability deployment and operational adaptability. 
Consequently, circular value creation is understood not as a universally stable outcome of circular systems, but as a dynamic 
process contingent upon organizational adaptability, resilience, and the ability to sustain recovery operations under uncertain 
and constrained environments. This perspective advances a more disruption-sensitive and context-aware understanding of 
circular supply chain functioning and value creation. 

 

Fig. 1. Conceptual Framework for Circular Value Creation Under Constraint 

4. Proposition Development 

4.1 Contextual Conditions: Structural Fragility and Disruption Intensity 

Circular supply chains operating in developing and humanitarian contexts are shaped by structural fragility and varying levels 
of disruption intensity. Structural fragility reflects persistent conditions such as weak infrastructure, fragmented institutions, 
limited formal coordination mechanisms, and constrained resource availability, all of which reduce the effectiveness of 
standardized supply chain processes (Korhonen et al., 2018). Disruption intensity captures the degree of volatility, urgency, 
operational turbulence, and instability affecting supply chain operations, often resulting from environmental shocks, crises, 
and systemic breakdowns (Kovács & Falagara Sigala, 2021). 

In such contexts, the limitations of efficiency-driven and stability-oriented supply chain models become increasingly 
pronounced, reinforcing the need for capability-driven adaptation and operational flexibility (Kalverkamp & Raabe, 2022; 
Ivanov & Dolgui, 2020). Organizations must frequently operate under uncertainty, make decisions with incomplete 
information, coordinate fragmented actors, and allocate scarce resources under rapidly changing conditions. Consequently, 
the importance of organizational capabilities that enable adaptability, responsiveness, resilience, and operational continuity 
becomes significantly heightened. 

Dynamic capabilities theory suggests that turbulent and uncertain environments increase organizational reliance on sensing, 
seizing, and reconfiguring processes to sustain operations and respond effectively to environmental change (Teece et al., 1997; 
Teece, 2007). Emerging research on digital transformation and supply chain resilience similarly emphasizes the role of digital-
enabled capabilities in enhancing adaptability, responsiveness, and operational survivability under disrupted conditions 
(Warner & Wäger, 2019; Ismail et al., 2025). More recent resilience-oriented studies further suggest that organizations facing 
higher levels of uncertainty and disruption become increasingly dependent on adaptive coordination mechanisms and digitally 
enabled operational flexibility to maintain supply chain functioning (Duchek, 2020; Ivanov & Dolgui, 2020). 
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Therefore, in environments characterized by higher levels of structural fragility and disruption intensity, the role of digital 
circular capabilities becomes increasingly important for sustaining circular supply chain operations and enabling adaptive 
responses under constraint. 

Proposition 1 (P1): Structural fragility and disruption intensity increase the importance of digital circular capabilities for 
effective circular supply chain functioning. 

4.2 Digital Sensing Capability and Adaptive Reverse Logistics 

Digital sensing capability enables organizations to detect, interpret, and anticipate changes in circular supply chain conditions. 
In relatively stable environments, sensing enhances visibility into material flows, product conditions, and system performance 
through digital technologies such as data analytics, Internet of Things (IoT), and digital tracking systems (Kalverkamp & 
Raabe, 2022; Centobelli et al., 2024). Existing research further suggests that digital technologies improve operational 
awareness, traceability, and monitoring across reverse logistics and circular recovery processes (Rodrigues et al., 2025). 

However, under conditions of uncertainty and fragility, sensing extends beyond visibility to the interpretation of incomplete, 
fragmented, and ambiguous information. In developing and disrupted contexts, reverse flows are often unpredictable, 
coordination among actors may be inconsistent, and information regarding product conditions, return volumes, and recovery 
opportunities is frequently limited or unreliable. Under such conditions, organizations must rely on adaptive sensing 
mechanisms capable of identifying weak operational signals, detecting emerging disruptions, and anticipating shifts in 
resource availability despite informational constraints. 

Digital sensing capabilities therefore enable organizations to identify emerging patterns, detect disruptions in return flows, 
and recognize recovery opportunities under uncertain and resource-constrained conditions. This interpretation-oriented view 
of sensing aligns with emerging research emphasizing the role of digital-enabled dynamic capabilities in strengthening 
organizational awareness, resilience, and responsiveness under environmental turbulence and operational uncertainty (Urueña 
et al., 2026; Franco & Giannoccaro, 2025). Recent resilience-oriented studies similarly highlight the importance of adaptive 
sensing and information-processing capabilities in enabling supply chains to sustain operational continuity and responsiveness 
under disrupted conditions (Ivanov & Dolgui, 2020; Ismail et al., 2025). 

By improving the identification and interpretation of uncertainty, digital sensing capability supports the development of 
adaptive reverse logistics systems. It enables more effective sorting, prioritization, routing, and coordination of returned 
products under unstable operating conditions, thereby enhancing the responsiveness and adaptability of circular recovery 
operations. 

Proposition 2 (P2): Digital circular sensing capability enhances the identification of disrupted return flows, recoverable 
resources, and coordination needs, thereby supporting adaptive reverse logistics under conditions of uncertainty and fragility. 

4.3 Digital Seizing Capability and Adaptive Resource Allocation 

Digital seizing capability refers to the ability to mobilize resources and make effective decisions in response to sensed 
opportunities and challenges. In relatively stable environments, seizing is typically associated with optimization, strategic 
investment, and resource allocation decisions aimed at enhancing operational performance and competitive advantage 
(Eisenhardt & Martin, 2000; Teece, 2007). However, under conditions of disruption, uncertainty, and resource scarcity, 
decision-making becomes substantially more complex, requiring rapid prioritization, adaptive coordination, and trade-off 
management under significant time pressure. 

Digital technologies support these processes by enabling rapid analysis of available information, facilitating decision-making 
under uncertainty, and improving the evaluation of alternative recovery strategies (Centobelli et al., 2024; Rodrigues et al., 
2025). In circular supply chains, this includes decisions regarding reuse, repair, remanufacturing, recycling pathways, and 
recovery prioritization, which must often be dynamically adjusted based on changing resource availability, operational 
disruptions, and coordination constraints. Emerging studies further suggest that digital-enabled decision-support systems and 
real-time analytics enhance organizational responsiveness and operational adaptability under turbulent conditions (Morshedi 
et al., 2026; Ismail et al., 2025). 

This perspective is consistent with research on digital dynamic capabilities, which highlights the role of digital technologies 
in enabling faster, more informed, and adaptive decision-making in complex and uncertain operating environments (Warner 
& Wäger, 2019; Vial, 2019). Recent studies on digital-enabled circular capabilities similarly emphasize that organizations 
derive value not merely from technological deployment, but from their ability to flexibly allocate resources and adapt 
operational decisions under changing environmental conditions (Urueña et al., 2026; Franco & Giannoccaro, 2025). 

In constrained contexts, seizing capability therefore becomes critical for ensuring that scarce resources are directed toward 
high-value recovery opportunities, adaptive coordination mechanisms, and operational continuity, thereby enhancing the 
effectiveness and responsiveness of adaptive reverse logistics systems under disruption and scarcity. 
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Proposition 3 (P3): Digital circular seizing capability improves adaptive resource allocation and recovery decision-making, 
thereby enhancing adaptive reverse logistics under conditions of resource scarcity and disruption. 

4.4 Digital Reconfiguring Capability and Reverse Logistics Transformation 

Digital reconfiguring capability enables organizations to transform their processes, structures, and networks in response to 
changing environmental conditions. While reconfiguration in relatively stable contexts often involves incremental 
improvements to existing systems and routines, environments characterized by disruption, uncertainty, and structural fragility 
frequently require more adaptive and substantial transformations (Teece et al., 1997; Teece, 2007). 

Reverse logistics systems designed for stable operating conditions are often rigid, efficiency-oriented, and dependent on 
centralized coordination structures. Under conditions of disruption and instability, such systems may become ineffective due 
to fragmented coordination, disrupted infrastructure, and unpredictable recovery flows. Digital reconfiguring capability 
enables organizations to redesign these systems into more flexible and resilient configurations, including decentralized 
recovery networks, integration of informal actors into recovery processes, temporary coordination structures, and adaptive 
resource deployment mechanisms. 

Emerging research on digital transformation and circular supply chains similarly highlights the importance of system-level 
redesign, operational flexibility, and adaptive coordination in enabling circular operations under changing environmental 
conditions (Urueña et al., 2026; Franco & Giannoccaro, 2025). Recent resilience-oriented studies further emphasize that 
organizations increasingly rely on rapid reconfiguration, decentralized decision-making, and flexible operational structures to 
sustain supply chain continuity during periods of disruption and environmental turbulence (Ivanov & Dolgui, 2020; Ismail et 
al., 2025). 

Insights from humanitarian logistics reinforce this perspective by demonstrating how supply chains can be rapidly 
reconfigured under disruption through adaptive coordination, improvisation, decentralized collaboration, and rapid resource 
mobilization (Kovács & Spens, 2007; Govindan & Bouzon, 2018). In constrained environments, such adaptive restructuring 
mechanisms become essential for sustaining circular recovery operations and maintaining operational continuity despite 
instability and fragmentation. 

Proposition 4 (P4): Digital circular reconfiguring capability enables the transformation of reverse logistics into adaptive and 
resilient circular recovery systems under conditions of disruption and structural fragility. 

4.5 Adaptive Reverse Logistics as a Mediating Mechanism 

Although digital circular capabilities strengthen organizational adaptability, they do not independently produce circular value 
outcomes. Their contribution is realized primarily through the operational changes they enable, particularly within reverse 
logistics systems. This perspective is consistent with prior research suggesting that digital technologies generate organizational 
value indirectly through capability development, operational transformation, and process reconfiguration rather than through 
technology adoption alone (Centobelli et al., 2024; Urueña et al., 2026). Related studies on digital-enabled dynamic 
capabilities further indicate that organizational performance depends on how firms integrate digital technologies into adaptive 
routines, coordination structures, and recovery-oriented operational processes (Franco & Giannoccaro, 2025; Chari et al., 
2022). 

Within this framework, adaptive reverse logistics functions as the operational pathway through which digital circular 
capabilities contribute to circular value creation. Through flexible collection arrangements, decentralized coordination, 
adaptive recovery activities, and dynamic allocation of resources, such systems enable organizations to recover value from 
returned materials and products despite uncertainty and limited resource availability. These adaptive processes support 
material reintegration into circular flows, reduce resource losses, strengthen operational continuity, and improve supply chain 
resilience during disruption (Rodrigues et al., 2025; Ivanov & Dolgui, 2020). 

This mediating role highlights the process-oriented nature of circular value creation by emphasizing that value emerges 
through the adaptation and transformation of operational systems rather than from digital technologies in isolation. Insights 
from humanitarian logistics further reinforce this argument by demonstrating that decentralized coordination, operational 
flexibility, and rapid deployment of scarce resources are essential for maintaining supply chain functionality and recovery 
operations within constrained environments (Kovács & Falagara Sigala, 2021; Quarshie & Leuschner, 2020). 

Accordingly, adaptive reverse logistics represents the central operational linkage connecting digital circular capabilities with 
circular value creation in environments characterized by disruption, uncertainty, and structural fragility. 

Proposition 5 (P5): Adaptive reverse logistics mediates the relationship between digital circular capabilities and circular 
value creation under conditions of constraint. 
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4.6 Moderating Effects of Structural Fragility and Disruption Intensity 

The strength of the relationships within the conceptual model is influenced by contextual conditions. Structural fragility and 
disruption intensity act as moderating factors that shape the effectiveness of digital circular capabilities and adaptive reverse 
logistics. This perspective is consistent with contingency-oriented and resilience-based supply chain research, which 
emphasizes that the effectiveness of organizational capabilities depends substantially on environmental conditions, 
operational turbulence, and contextual uncertainty (Brandon-Jones et al., 2014; Ivanov & Dolgui, 2020). 

In environments characterized by higher levels of structural fragility, the absence of stable infrastructure, fragmented 
institutional arrangements, constrained resource availability, and limited formal coordination mechanisms increases 
organizational reliance on adaptive capabilities and flexible operational processes (Korhonen et al., 2018). Similarly, higher 
disruption intensity amplifies operational volatility, uncertainty, and coordination complexity, thereby increasing the 
importance of adaptive responses and resilience-oriented mechanisms for sustaining supply chain functioning (Kovács & 
Falagara Sigala, 2021; Ismail et al., 2025). 

Dynamic capabilities theory similarly suggests that the strategic relevance and effectiveness of sensing, seizing, and 
reconfiguring processes increase under turbulent and uncertain environmental conditions (Teece et al., 1997; Teece, 2007). 
More recent resilience-oriented studies further indicate that organizations operating in highly disrupted environments become 
increasingly dependent on adaptive coordination, operational flexibility, and rapid reconfiguration to maintain continuity and 
recover value under instability (Duchek, 2020; Ivanov & Dolgui, 2020). 

Consequently, as structural fragility and disruption intensity increase, the ability of digital circular capabilities to support 
adaptive reverse logistics becomes more critical, and the contribution of adaptive reverse logistics to circular value creation 
becomes more pronounced. Under highly constrained conditions, adaptive operational mechanisms become central to 
sustaining circular recovery processes and enabling value creation despite uncertainty and disruption. 

Proposition 6 (P6): The effect of digital circular capabilities on circular value creation through adaptive reverse logistics is 
stronger in environments characterized by higher structural fragility and disruption intensity. 

5. Theoretical Contributions 

This study contributes to existing scholarship by extending current discussions on circular value creation through a context-
sensitive, capability-oriented, and disruption-focused perspective on supply chain functioning within environments 
characterized by uncertainty, fragility, and resource limitation. By integrating insights from dynamic capabilities theory, 
circular supply chain research, and humanitarian logistics, the study advances a more adaptive understanding of how circular 
value can be generated in unstable and disrupted operational settings. 

5.1 Challenging Stability-Based Assumptions in Supply Chain Theory 

First, the study challenges the implicit assumption of environmental stability that underlies much of the existing circular 
supply chain and broader supply chain management literature. Prevailing theoretical perspectives commonly explain value 
creation through mechanisms associated with efficiency, optimization, coordination, and system integration, often assuming 
dependable infrastructure, predictable material flows, and relatively stable institutional conditions (Korhonen et al., 2018; 
Kalverkamp & Raabe, 2022). 

This study argues that such assumptions become increasingly restrictive in environments affected by structural fragility, 
uncertainty, and operational disruption. Within these contexts, value creation depends less on optimized and stable systems 
and more on the organizational capacity to sustain operations, adapt processes, and coordinate recovery activities amid 
instability and constraint. 

By introducing the concept of circular value creation under constraint, the study redirects theoretical attention away from 
efficiency-centered explanations toward adaptability, resilience, and continuity-oriented perspectives. In doing so, it advances 
a more operationally grounded and context-sensitive understanding of supply chain functioning within disrupted 
environments. 

5.2 Reconceptualizing Dynamic Capabilities Under Constraint 

Second, the study extends dynamic capabilities theory by demonstrating that sensing, seizing, and reconfiguring processes 
function differently in environments characterized by disruption, uncertainty, and resource scarcity. Earlier applications of 
dynamic capabilities theory have primarily focused on opportunity recognition, strategic investment, innovation, and 
organizational transformation within relatively stable operating conditions (Teece, 2007; Eisenhardt & Martin, 2000). More 
recent research has expanded this perspective into digital and circular supply chain contexts by showing how digital dynamic 
capabilities contribute to sustainability-oriented operational transformation and circular supply chain adaptation (Liang et al., 
2026). In contrast, this study argues that constrained environments fundamentally alter how these capabilities are enacted. 
Within such contexts, sensing involves interpreting fragmented and incomplete information, seizing centers on prioritizing 
actions and allocating scarce resources, and reconfiguring becomes the adaptive reconstruction of operational systems when 
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stable structures are absent. This reinterpretation reflects the realities faced by organizations operating amid fragility, 
disruption, and limited resource availability. 

Accordingly, dynamic capabilities are repositioned from mechanisms associated primarily with competitive advantage toward 
mechanisms that sustain operational continuity, resilience, and adaptive functioning during instability. Through this 
perspective, the study extends dynamic capabilities theory into operational contexts that remain comparatively underexplored 
within mainstream supply chain and strategic management scholarship. 

5.3 Reframing Reverse Logistics as a Core Adaptive Mechanism 

Third, the study reconceptualizes reverse logistics by shifting its role from an efficiency-centered support activity toward a 
central adaptive mechanism through which circular value is generated during disruption. Existing reverse logistics literature 
has predominantly focused on process optimization, cost reduction, and operational efficiency within relatively stable supply 
chain environments (Agrawal et al., 2015; Govindan & Bouzon, 2018). 

This study proposes that in environments characterized by fragility and instability, reverse logistics functions as a primary 
mechanism of organizational adaptation. In such contexts, flexibility, improvisation, decentralized coordination, and adaptive 
recovery processes become essential for sustaining value recovery despite operational disruption and infrastructural instability. 

By introducing the concept of adaptive reverse logistics, the study extends the theoretical role of reverse logistics beyond 
efficiency-oriented operational support and positions it as a critical mechanism for understanding circular supply chain 
functioning in constrained and disrupted environments. 

5.4 Advancing Cross-Domain Theory Integration 

Fourth, the study contributes to supply chain theory by connecting insights from humanitarian logistics with circular supply 
chain research. Although both domains address related challenges, including uncertainty, coordination complexity, disrupted 
operating conditions, and resource limitations, they have generally developed as separate streams of scholarship. 

Through the use of humanitarian logistics as an analytical perspective, the study introduces a disruption-oriented lens that 
deepens understanding of adaptability, coordination, and the maintenance of operational continuity within constrained 
environments. This integration illustrates how theoretical insights originating from humanitarian and extreme operational 
settings can strengthen mainstream supply chain and circular economy research. 

By bridging these domains, the study broadens the explanatory reach of supply chain theory and enhances its relevance for 
understanding supply chain functioning in fragile, disrupted, and uncertain environments. 

5.5 Introducing a Context-Dependent Theory of Circular Value Creation 

Finally, the study advances a capability-oriented explanation of circular value creation in which outcomes are strongly 
influenced by structural fragility and disruption intensity. This perspective differs from dominant universalist approaches that 
generally assume stable and consistent relationships between circular practices and value outcomes regardless of contextual 
variation. 

By explicitly positioning environmental conditions as boundary factors shaping capability deployment and operational 
effectiveness, the study develops a more nuanced explanation of circular supply chain dynamics. In doing so, it highlights the 
importance of contextual conditions in influencing organizational responses, recovery processes, and value creation outcomes. 
This contribution aligns with broader calls within supply chain research for resilience-oriented, mechanism-based, and 
context-sensitive explanations of supply chain functioning amid uncertainty and disruption. 

Although developed within circular supply chain settings, the proposed framework also carries broader implications for supply 
chain theory. It provides a conceptual basis for understanding how value can be created and sustained within environments 
characterized by disruption, uncertainty, and institutional fragility across different supply chain contexts. Through this 
perspective, the study challenges prevailing stability-oriented assumptions and advances a more adaptive and disruption-
aware understanding of supply chain functioning. 

6. Managerial and Policy Implications 

The findings of this study provide important implications for managers and policymakers seeking to implement circular supply 
chains in environments characterized by structural fragility and disruption. By emphasizing a capability-based perspective, 
the study highlights that achieving circular value requires more than technological adoption; it requires the development of 
adaptive organizational capabilities (Warner & Wäger, 2019). 

6.1 From Efficiency to Capability Development 

These findings suggest that managers operating under constraint must move beyond efficiency-driven approaches and 
prioritize the development of digital circular capabilities. While digital technologies enhance visibility and coordination, their 
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effectiveness depends on how they are embedded in organizational processes that enable sensing, seizing, and reconfiguring 
under uncertainty. This implies that investments should extend beyond technological infrastructure to include skills, decision-
making processes, and organizational learning mechanisms that support adaptive capability development. 

6.2 Designing Adaptive Reverse Logistics Systems 

These findings further indicate that reverse logistics systems designed for predictability and efficiency are often inadequate 
in constrained environments. Managers operating under constraint should prioritize the development of adaptive reverse 
logistics systems (Govindan et al., 2015). This involves leveraging local networks, integrating informal actors, and 
dynamically prioritizing recovery activities based on real-time conditions. Such systems reflect a shift from optimization-
based design toward capability-enabled adaptation. 

6.3 Leveraging Digital Technologies Under Uncertainty 

The framework suggests that digital technologies should be deployed not primarily as tools for optimization, but as enablers 
of decision-making under uncertainty. Managers must therefore focus on developing systems that can function with 
incomplete data, support real-time adjustments, and enable rapid responses to changing conditions. This requires designing 
digital infrastructures that enhance interpretive capacity and support adaptive decision processes rather than relying solely on 
data completeness and system integration. 

6.4 Building Collaborative Ecosystems 

Circular value creation under constraint depends on coordination across diverse and often fragmented actors, including 
informal operators, NGOs, and public institutions. These findings suggest that managers operating under constraint should 
actively cultivate collaborative ecosystems supported by digital platforms to enable information sharing and resource 
coordination (Centobelli et al., 2024). Such ecosystems enhance the effectiveness of capability deployment by facilitating 
decentralized coordination and collective adaptation. 

6.5 Policy Implications: Enabling Circular Systems Under Constraint 

From a policy perspective, the findings indicate that enabling circular supply chains in constrained environments requires 
addressing structural fragility. Policymakers must prioritize investments in infrastructure, institutional development, and 
digital capability building. In addition, regulatory frameworks should be flexible and inclusive, allowing for hybrid systems 
that integrate formal and informal actors. This approach supports the development of adaptive systems rather than imposing 
rigid structures that may not function under disruption. 

6.6 Implications for Humanitarian and Crisis Contexts 

The study further suggests that circular approaches can be integrated into humanitarian logistics to improve resource 
utilization and reduce waste. By leveraging digital capabilities and adaptive reverse logistics, organizations can enhance both 
operational effectiveness and sustainability in crisis environments (Govindan & Bouzon, 2018). This highlights the potential 
for cross-domain learning, where principles developed in circular supply chains can inform humanitarian operations, and vice 
versa. 

7. Conclusion 

This study proposes a theoretical explanation of how circular value is created in supply chains operating under conditions of 
structural fragility, disruption, and resource scarcity. While existing research has advanced understanding of circular supply 
chains and digital transformation, it has largely assumed stable operating environments (Korhonen et al., 2018), limiting its 
applicability in contexts where instability and uncertainty are pervasive. 

In response, this study develops a capability-based framework explaining how digital circular capabilities enable adaptive 
reverse logistics and, ultimately, circular value creation under disrupted conditions. The framework proposes that digital 
technologies influence value creation indirectly through sensing, seizing, and reconfiguring processes (Teece, 2007), which 
enable organizations to adapt operations and sustain circular flows under adverse conditions. 

The study advances supply chain theory by extending prevailing perspectives developed under relatively stable operating 
conditions, extending dynamic capabilities to constrained environments, and reconceptualizing reverse logistics as a core 
adaptive mechanism. By integrating insights from humanitarian logistics, it further highlights the importance of cross-domain 
perspectives in understanding supply chain operations under disruption. 

Future research should empirically test the proposed framework across diverse contexts, particularly in developing and crisis-
affected supply chains. Longitudinal studies could examine how capabilities evolve under sustained disruption, while further 
work may explore governance mechanisms and ecosystem dynamics shaping value creation in a fragile environment. 

In conclusion, this study suggests that value creation in supply chains operating under constraint depends not on efficiency 
alone, but on the ability of organizations to develop and deploy adaptive capabilities under uncertainty. By shifting the focus 
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from optimization to adaptation, the study provides a foundation for more realistic and context-sensitive theorizing of supply 
chains in environments where stability cannot be assumed. 
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