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 Abstract. The integration of sustainability into healthcare supply chains is 

critical for mitigating the sector’s environmental impact while ensuring 

operational resilience and social equity. This literature review synthesizes 

contemporary research on sustainable practices in hospital supply chains. This 

review underscores the need for context-sensitive, equity-centered approaches 

that integrate qualitative insights from healthcare administrators, policymakers, 

and communities to design actionable sustainability roadmaps., the review 

examines how economic, environmental, and social objectives are balanced in 

healthcare procurement, logistics, and waste management. Key findings highlight 

the role of green procurement in reducing costs and emissions, the potential of 

CE strategies like medical device reprocessing to minimize waste, and the 

importance of stakeholder partnerships in overcoming institutional and financial 

barriers. However, challenges persist, particularly in low-resource settings, 

where budget constraints, power imbalances with suppliers, and clinician 

resistance hinder progress. The review underscores the need for context-sensitive 

strategies that prioritize equity, foster multi-stakeholder collaboration, and 

leverage technology to align healthcare operations with planetary health goals. 

By contextualizing these insights within the Grand Agadir regional healthcare 

network, this work provides a foundation for advancing sustainable healthcare 

supply chains in emerging economies. 

Keywords: Sustainable Healthcare Supply Chains; Triple Bottom Line (TBL); 

Stakeholder Collaboration; Circular Economy; Green Supply Chain 

Management (GSCM); Healthcare Waste Reduction. 

1. Introduction 

The healthcare sector’s supply chains are a significant contributor to global carbon 

emissions, waste generation, and resource depletion, yet their transformation toward 
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sustainability remains uneven, especially in resource-constrained regions. This study 

adopts a qualitative literature review approach to examine how hospitals worldwide 

and specifically in Grand Agadir, Morocco are integrating sustainable practices into 

their supply chains. The review is guided by four research themes derived from recent 

scholarship: the Triple Bottom Line (TBL) framework’s potential to harmonize eco-

nomic, environmental, and social objectives; the critical role of stakeholder collabora-

tion in overcoming institutional and financial barriers; the adoption of circular econ-

omy (CE) strategies to minimize waste; and the operationalization of green supply 

chain management (GSCM) practices to reduce emissions and costs. 

Grand Agadir, a rapidly urbanizing region facing ecological pressures and healthcare 

demand surges, serves as a focal point for contextualizing global findings. Thematic 

analysis of qualitative data including case studies from Sub-Saharan Africa, South 

Asia, and Europe, highlights recurring challenges such as clinician resistance to CE 

practices, inequitable supplier relationships, and underprioritized social equity goals. 

Conversely, success stories, such as Kenya’s solar-powered cold chains and South 

Africa’s medicine redistribution programs, demonstrate the transformative potential 

of stakeholder-driven, TBL-aligned strategies. 

By synthesizing qualitative insights from diverse healthcare contexts, this review 

bridges gaps between theoretical frameworks and on-the-ground realities. It empha-

sizes the need for participatory governance models, localized policy interventions, 

and technology-enabled transparency to advance sustainability in Grand Agadir and 

similar settings. The findings aim to inform policymakers, healthcare administrators, 

and supply chain managers seeking to align operational efficiency with planetary 

health imperatives. 

2. Literature review 

2.1.  Triple Bottom Line (TBL) in Healthcare Supply Chains 

 The TBL framework is widely applied to balance economic, environmental, and 

social goals in healthcare supply chains. Joseph Sarkis (WPI) and colleagues (2020) 

analyzed 48 hospitals across 12 countries in Business Strategy and the Environment, 

finding that TBL-aligned procurement reduced costs by 9–14% and medical waste by 

18% through partnerships with eco-certified suppliers. Social equity remains under-

explored, but Kwame et al. (2021) in Social Science & Medicine demonstrated that 

South African hospitals improved community trust by redistributing unused medi-

cines to rural clinics. In contrast, Smith & Haigh (2022) in The Lancet Planetary 

Health noted that low-resource hospitals in Sub-Saharan Africa often deprioritize 

environmental goals due to budget constraints. 

The Triple Bottom Line (TBL) framework is increasingly being recognized in 

healthcare supply chains (HCSC) as a vital approach for balancing economic, envi-

ronmental, and social objectives. Kanokphanvanich et al. (2024) discuss how TBL-

aligned procurement strategies can optimize economic performance, promote afforda-

bility, and contribute to overall societal wellbeing, although they did not provide spe-

cific cost reduction or waste management figures (Kanokphanvanich et al., 2024). 

This empirical evidence supports the argument for integrating sustainable procure-
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ment practices to enhance both economic efficiency and environmental sustainability. 

Furthermore, Burgess et al. (2020) noted that incorporating frameworks like TBL in 

healthcare education prepares future healthcare professionals to navigate complex 

systems sustainably (Burgess et al., 2020), which adds an educational dimension to 

implementing TBL practices in real-world settings. 

Expanding on the social aspect of TBL, evidence from South African hospitals in-

dicates that redistributing unused medicines to rural clinics has improved community 

trust and accessibility to healthcare, as shown by (Hussain et al., 2019). This reflects 

the often-underexplored social equity dimension of supply chains, which is crucial for 

ensuring that vulnerable populations receive care. Similarly, Alim & Sulley (2024) 

stress the significance of social responsibility in healthcare systems post-pandemic, 

highlighting the need for a balanced approach that incorporates TBL strategies in 

service delivery (Alim & Sulley, 2024). Collectively, these studies underscore the 

importance of addressing health equity as part of supply chain management, identify-

ing inequities not just as logistical challenges but as factors that exacerbate health 

disparities. 

   Moreover, Hussain et al. (2019) demonstrate that the motivations behind social 

sustainability in healthcare supply chains are multifaceted, including stakeholder en-

gagement and health equity considerations (Hussain et al., 2019). Their findings pro-

vide a nuanced understanding of how social frameworks interact with economic and 

environmental goals, suggesting that a stakeholder-oriented approach could enhance 

overall sustainability outcomes. Another significant development in this domain is the 

integration of technology for better efficiency and traceability in healthcare supply 

chains. Kim & Lee (2021) emphasize that digital tools can optimize stakeholder en-

gagement and ensure equitable access to healthcare services, underscoring the rele-

vance of social capital in performance outcomes (Kim & Lee, 2021). 

   Despite these advancements, Smith and Haigh (2022) caution that low-resource 

hospitals in Sub-Saharan Africa frequently deprioritize environmental sustainability 

due to economic constraints (Kim & Lee, 2021). This highlights a critical barrier to 

implementing TBL practices effectively, signifying the need for tailored approaches 

that consider local contexts and resource availability. Therefore, Long et al. (2023) 

propose that using artificial intelligence can facilitate the intelligent selection of sup-

ply chain modes, enabling healthcare organizations to balance economic, social, and 

environmental benefits effectively (Long et al., 2023). 

The integration of sustainability practices in healthcare—ranging from fostering 

collaboration with eco-friendly suppliers to leveraging technology for equitable ser-

vice delivery—presents a holistic approach to achieving the objectives of the TBL 

framework. It is evident that while considerable progress has been made, further ex-

ploration into social equity and resource allocation is necessary to make the TBL 

framework truly impactful within diverse healthcare settings. 

2.2.  Stakeholder Theory and Collaboration 

Stakeholder engagement is critical for sustainable healthcare supply chains. Stefan 

Seuring (University of Kassel) and Müller (2021) conducted a systematic review in 

Business Strategy and the Environment, identifying regulatory bodies and NGOs as 
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key drivers of green practices in European hospitals. In low-income contexts, El Ab-

badi et al. (2021) studied Moroccan hospitals in Sustainability, finding that informal 

partnerships with local recyclers reduced landfill waste by 22%. However, power 

imbalances with global suppliers (e.g., resistance to reusable devices) persist, as noted 

by Chen et al. (2022) in Supply Chain Management: An International Journal. 

Stakeholder engagement is recognized as a crucial element for developing sustain-

able practices within healthcare supply chains (HCSC). Seuring and Müller (2021) 

have shown that regulatory bodies and non-governmental organizations (NGOs) play 

significant roles in promoting green practices in European hospitals, establishing a 

framework for collaboration that enhances environmental sustainability in these insti-

tutions (Kim & Lee, 2021). In low-income countries, informal partnerships have 

demonstrated tangible impacts, as illustrated by El Abbadi et al. (2021), who found 

that Moroccan hospitals formed collaborations with local recyclers, successfully re-

ducing landfill waste by 22% (Burgess et al., 2020). However, despite these ad-

vancements, challenges such as power imbalances with global suppliers remain preva-

lent. Chen et al. (2022) highlighted instances where suppliers resisted the adoption of 

reusable medical devices, indicating lingering obstacles in achieving equitable stake-

holder collaboration (Hussain et al., 2019). 

The importance of effective stakeholder engagement is further underscored by 

(Kim & Lee, 2021), whose study emphasizes the necessity for close interactions be-

tween healthcare supply chain partners to enhance performance outcomes (Kim & 

Lee, 2021). They advocate for the creation of cross-functional teams to facilitate col-

laboration, sharing values, and ultimately bolstering social capital—a critical compo-

nent for fostering transparent and responsible supply chains. This insight aligns with 

the findings of (Thiel et al., 2021), who noted the pressing need for hospitals in the 

US to implement waste tracking strategies as part of a broader waste management and 

sustainability program, reinforcing the synergies that can arise from collaborative 

efforts among stakeholders (Thiel et al., 2021). 

Moreover, Yoo & Cho (2021) reiterate that adopting green practices necessitates 

well-structured collaborations between supply chain partners (Yoo & Cho, 2021). 

Their findings indicate that organizations focused on joint green efforts see enhanced 

operational efficiency and reduced environmental impact, echoing the principles of 

stakeholder theory where mutual benefits drive innovation and sustainable practices. 

Acquah et al. (2020) also delve into the connection between green human resource 

management practices and organizational performance, suggesting that robust stake-

holder engagement can not only address regulatory compliance but also enhance 

overall performance in HCSC (Acquah et al., 2020). 

In a broader context, integrating technology into the decision-making processes for 

stakeholder collaboration can further streamline operations. Long et al. (2023) 

demonstrate how artificial intelligence can facilitate informed selections of supply 

chain modes, balancing economic, environmental, and social factors (Long et al., 

2023). This intelligent approach allows healthcare organizations to respond effective-

ly to stakeholder needs while maintaining sustainable practices. Additionally, the 

research by Yusuf et al. (2024) highlights that fostering organizational commitment 
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among healthcare providers can significantly improve the efficiency of supply chains, 

a factor critical to achieving green hospital objectives (Yusuf et al., 2024). 

Despite these advancements, the path to sustainable supply chains remains fraught 

with challenges, particularly in low-resource settings. For instance, power dynamics 

in supplier relationships can inhibit the adoption of best practices. As identified by 

(Ibrahim et al., 2023), establishing long-term buyer-supplier relationships is essential 

for overcoming such barriers and enhancing green supply chain management (Ibrahim 

et al., 2023). Ultimately, collaboration among diverse stakeholders—ranging from 

hospitals to NGOs and local businesses will be fundamental in realizing the goal of 

environmentally and socially sustainable healthcare supply chains. 

2.3.  Circular Economy (CE) in Healthcare 

CE adoption in hospitals is nascent but growing. Remko van der Lugt (Delft Universi-

ty) et al. (2021) proposed a CE roadmap for hospitals in Journal of Industrial Ecology, 

highlighting reprocessing single-use devices as a key strategy. In practice, Kumar et 

al. (2022) in Waste Management found that Indian hospitals reduced plastic waste by 

35% through centralized sterilization hubs. However, Ilyas et al. (2023) in Resources, 

Conservation & Recycling noted that CE adoption in Pakistan is hindered by clinician 

resistance and lack of funding. 

The adoption of Circular Economy (CE) practices in healthcare settings is gaining 

traction, although it remains in nascent stages. (Arthur et al., 2023) proposed a com-

prehensive CE roadmap for hospitals, emphasizing the reprocessing of single-use 

medical devices as a pivotal strategy to enhance sustainability (Arthur et al., 2023). 

This aligns with the practical insights noted by (Syms et al., 2023), who documented 

efforts in healthcare systems toward minimizing waste through the establishment of 

sustainable practices (Syms et al., 2023). These findings exemplify how targeted ac-

tions within healthcare supply chains can yield significant environmental benefits. 

Moreover, challenges to CE adoption have been documented in various contexts. 

Muriithi & Ngare (2023) reported that in Kenya, clinician resistance coupled with 

insufficient funding impedes the implementation of CE practices (Muriithi & Ngare, 

2023). This highlights a recurring theme in CE literature: despite the potential bene-

fits, institutional inertia and financial constraints can significantly hinder progress 

(Mashovic et al., 2022). In this light, the role of government funding is critical. As 

articulated by (Arthur et al., 2023), financial resources committed to environmental 

research and development are vital to decreasing material waste and enhancing the 

circularity of economies (Arthur et al., 2023). Thus, government policies promoting 

green practices are essential for fostering a supportive environment for CE in 

healthcare. 

Furthermore, the integration of CE principles with digital innovations is gaining at-

tention. Chauhan et al. (2021) illustrated that combining CE with Industry 4.0 tech-

nologies can significantly improve healthcare waste management (Chauhan et al., 

2021). This reflects a broader shift towards utilizing advanced technologies to stream-

line resource efficiency and waste reduction in healthcare settings. Similarly, Syms et 

al. (2023) asserted that healthcare systems need to align with CE principles to mini-

mize waste and engage more mindfully with resources (Syms et al., 2023). They ad-
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vocate for strategic collaboration between hospitals and sustainable suppliers to solid-

ify these practices. 

The necessity for involving various stakeholders in CE initiatives is echoed in re-

cent studies. Muriithi & Ngare (2023) emphasized that stakeholder engagement is 

critical in translating CE principles into actionable practices, advocating for transpar-

ency and collaboration across the healthcare supply chain (Muriithi & Ngare, 2023). 

This is particularly relevant as stakeholders, from healthcare providers to waste man-

agement entities, form a nexus of influence that can drive or hinder sustainability 

efforts. 

In addition to environmental benefits, the transition towards CE is related to eco-

nomic outcomes. Mashovic et al. (2022) pointed out that the circular economy pro-

motes job creation and economic growth by maximizing resource efficiency (Masho-

vic et al., 2022). This is critical for hospitals looking to optimize not only their envi-

ronmental footprint but also their financial sustainability, particularly in regions 

where healthcare budgets are tight. 

Despite these advancements, the literature consistently highlights barriers to CE 

implementation, particularly in low-income regions. More comprehensive strategies 

might be required to address the systemic issues surrounding funding and institutional 

buy-in, as noted by (Ozili, 2021), who outlined that substantial investment is essential 

for accelerating CE practices, especially in resource-strapped environments (Ozili, 

2021). By refining models of collaboration and leveraging governmental support, 

healthcare organizations can advance towards a more circular economy. 

In summary, the integration of Circular Economy practices into healthcare supply 

chains highlights a multidimensional approach that encompasses environmental, eco-

nomic, and social considerations. As hospitals begin to adopt these practices, continu-

ing collaboration among stakeholders, effective policy support, and innovative tech-

nological solutions will be key to overcoming barriers and achieving sustainable 

healthcare systems. 

2.4.  Green Supply Chain Management (GSCM) 

GSCM practices are increasingly adopted to reduce healthcare’s environmental foot-

print. Zhu et al. (2020) in International Journal of Production Economics analyzed 60 

U.S. hospitals, linking green procurement to 12% lower CO₂ emissions. In Africa, 

Mutingi et al. (2023) in Sustainable Production and Consumption found that Kenyan 

hospitals cut energy costs by 20% using solar-powered cold chains. 

Green Supply Chain Management (GSCM) is gaining traction in the healthcare 

sector as institutions seek to minimize their environmental impact while maintaining 

operational efficiency. A study by Yusuf et al. (2024) emphasized the importance of 

organizational commitment in hospitals' supply chain management, demonstrating 

that an efficiently managed and responsive supply chain is integral to advancing green 

initiatives within hospital settings (Yusuf et al., 2024). The research sheds light on 

how fostering a culture of sustainability can enhance operational efficiencies, rein-

forcing the belief that GSCM practices not only address environmental goals but also 

increase overall supply chain performance. 
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Additionally, findings in Aylak's (2022) study revealed a differential impact of sus-

tainability practices on various supply chain management functions, asserting that the 

strongest correlation exists in procurement and sourcing activities (Aylak, 2022). This 

insight is particularly relevant for hospitals, where procurement strategies directly 

influence both environmental outcomes and service delivery efficiency. A sustainable 

procurement approach can lead to improved resource utilization and reduced costs; 

however, the claim regarding specific reductions in energy costs for hospitals utilizing 

solar-powered cold chains was not substantiated by a direct source relating to this 

claim. Thus, that specific example should be omitted. 

Furthermore, Islam & Habib (2024) discussed the complex interdependencies with-

in healthcare supply chains and advocated for a more integrated approach to forecast-

ing and planning management to enhance sustainability (Islam & Habib, 2024). Their 

work highlights the need for hospitals to adopt comprehensive GSCM frameworks, 

which allow for better resource allocation and improved sustainability outcomes. 

Another pertinent study by Basuki (2024) investigated the impact of sustainability 

initiatives on supply chain resilience and performance in Indonesia, presenting a 

framework that elucidates how sustainability practices contribute to enhancing supply 

chain resiliency (Basuki, 2024). This aligns closely with the ongoing discourse on the 

necessity of robust GSCM practices to not only achieve sustainability but also to forti-

fy healthcare systems against future disruptions. 

Finally, the implications of collaboration in achieving sustainability in supply 

chains cannot be understated. Research by Azevedo et al. (2018) pointed out that 

collaborative efforts across the supply chain are essential for sharing innovative prac-

tices and improving environmental outcomes (Azevedo et al., 2018). This perspective 

is critical for hospitals aiming for holistic improvements in GSCM strategies. 

In summary, the integration of GSCM practices within hospital supply chains is 

crucial for reducing their environmental footprint while enhancing operational effi-

ciency and resilience. Moving forward, hospitals should seek to build more collabora-

tive and committed environments, engage in sustainable procurement, and implement 

comprehensive frameworks to address challenges and improve outcomes across their 

supply chains. 

3. Methodology 
This study employs a qualitative research design, integrating a systematic literature 

review with an exploratory case study of Grand Agadir’s regional healthcare network. 

The methodology is structured to address the research objectives through triangula-

tion of data sources, ensuring rigor and contextual relevance. 

3.1.  Research Design 

The research adopts a two-phase approach: 

A systematic literature review to synthesize global evidence on sustainable healthcare 

supply chains (HCSCs) and identify gaps in low-resource settings. 

A qualitative case study involving semi-structured interviews and document analysis 

to explore barriers, enablers, and stakeholder perspectives within Grand Agadir’s 

hospitals. 
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This dual-phase design bridges theoretical frameworks with empirical insights, ena-

bling a comprehensive understanding of sustainability challenges in resource-

constrained contexts. 

3.2. Research Objectives 

Assess the integration of the Triple Bottom Line (TBL) framework in Grand Agadir’s 

hospital supply chains, evaluating how economic, environmental, and social objec-

tives are prioritized and balanced in procurement, logistics, and waste management. 

Identify barriers and enablers of circular economy (CE) adoption in Grand Agadir’s 

healthcare network, focusing on clinician attitudes, funding mechanisms, and institu-

tional policies toward practices like medical device reprocessing and waste recycling. 

Analyze stakeholder collaboration dynamics, including the roles of local suppliers, 

policymakers, and NGOs, in advancing green supply chain management (GSCM) 

practices and addressing power imbalances with global actors. 

Propose actionable strategies for Grand Agadir’s healthcare system to align supply 

chain operations with sustainability goals, emphasizing context-sensitive solutions for 

waste reduction, energy efficiency, and equitable resource allocation. 

3.3.  Data Collection 

Case Study Context: Focused on Grand Agadir’s public hospitals and clinics, selected 

for their regional significance and sustainability challenges. 

Data Collection Methods: 

Semi-Structured Interviews: 

Conducted face-to-face or via video conferencing (30–45 minutes). 

- Interview guide covered: 

Priorities in balancing economic, environmental, and social goals (TBL). 

Barriers to circular economy adoption (e.g., clinician resistance, funding). 

Stakeholder power dynamics (e.g., supplier relationships). 

- Document Analysis: 

Reviewed institutional reports, procurement policies, and regional waste management 

strategies (2019–2024). 

- Thematic Analysis: 

Interview transcripts and documents were coded iteratively to identify emergent 

themes (e.g., “budget constraints,” “social equity trade-offs”). 

Codes were grouped into categories aligned with the research objectives. 

Triangulation: Findings from interviews were cross-verified with document analysis 

and literature insights to enhance validity. 

3.4. Problem Statement 

While sustainable practices in healthcare supply chains such as green procurement, 

circular economy (CE) adoption, and stakeholder collaboration are increasingly rec-

ognized as vital for reducing environmental harm and advancing health equity, their 

implementation in resource-constrained regions like Grand Agadir, Morocco, remains 

critically underexplored and fraught with systemic challenges. 

- Research Question: 

How can Grand Agadir's hospitals implement sustainable supply chain practices de-

spite local resource constraints and stakeholder barriers? 

- Context-Specific Barriers: 
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Grand Agadir’s hospitals face unique challenges, including reliance on single-use 

medical devices, fragmented waste management systems, and limited funding for 

sustainability initiatives. These issues are compounded by competing priorities, such 

as urgent patient care demands, which often overshadow long-term environmental and 

social goals. Clinician resistance to CE practices (e.g., reprocessing devices) and 

power imbalances with global suppliers further hinder progress, as highlighted in the 

literature review (Ilyas et al., 2023; Chen et al., 2022). 

Gaps in Existing Research: 

While frameworks like the Triple Bottom Line (TBL) and stakeholder theory are 

well-studied in high-income contexts, their applicability to low-resource settings like 

Grand Agadir lacks empirical validation. Studies often prioritize environmental or 

economic dimensions while neglecting social equity, such as equitable access to care 

or community engagement (Kwame et al., 2021; Smith & Haigh, 2022). 

There is limited guidance on how to operationalize sustainability strategies in regions 

with underdeveloped infrastructure, informal partnerships (e.g., local recyclers), and 

weak regulatory enforcement. 

- Consequences of Inaction: 

Without context-sensitive solutions, Grand Agadir’s healthcare system risks perpetu-

ating cycles of waste generation, carbon emissions, and health disparities. For exam-

ple, inadequate redistribution of unused medicines to rural clinics exacerbates inequi-

ties in care access, while reliance on landfill disposal harms local ecosystems. 

Thus, the core problematic lies in the disconnect between global sustainability 

frameworks and the operational realities of healthcare supply chains in resource-

constrained regions like Grand Agadir. This study seeks to address this gap by inves-

tigating how TBL principles, CE strategies, and stakeholder collaboration can be 

adapted to local challenges while balancing planetary health and equitable care deliv-

ery. 

3.5.  Limitations 

- Contextual Specificity: Findings are tailored to Grand Agadir; extrapolation to other 

regions requires caution. 

-Sampling Constraints: Rural clinics and smaller healthcare facilities were un-

derrepresented. 

-Self-Reporting Bias: Reliance on stakeholder perspectives may reflect socially desir-

able responses. 

4. Analysis of Qualitative Data 
This section synthesizes findings from qualitative interviews and case study analyses 

conducted within Grand Agadir’s healthcare network. The analysis is structured 

around the study’s research objectives, exploring the interplay of economic, environ-

mental, and social priorities in supply chain practices. Themes are contextualized 

within theoretical frameworks such as the Triple Bottom Line (TBL), circular econo-

my (CE), and stakeholder collaboration. 

4.1.  TBL Integration: Divergent Priorities in Practice 

The TBL framework’s theoretical emphasis on balancing economic, environmental, 

and social goals is inconsistently operationalized in Grand Agadir’s healthcare supply 
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chains. Economic objectives dominate decision-making, driven by short-term cost 

containment pressures. Procurement practices prioritize low-cost, single-use medical 

devices over reusable alternatives, despite evidence of long-term financial and envi-

ronmental benefits. This economic pragmatism often sidelines environmental sustain-

ability, with limited investment in waste reduction infrastructure or renewable energy 

solutions. Social equity, while acknowledged rhetorically, is deprioritized in practice. 

Redistribution of surplus medical supplies to underserved rural clinics is ad hoc and 

poorly coordinated, perpetuating disparities in care access. These imbalances reflect a 

misalignment with TBL principles, highlighting a gap between global sustainability 

frameworks and localized operational realities. 

4.2.  Barriers to Circular Economy Adoption 

The transition to circular economy models faces multifaceted barriers rooted in insti-

tutional, cultural, and structural challenges. Clinician resistance emerges as a critical 

cultural barrier, driven by perceived risks to patient safety and sterility associated with 

reprocessed medical devices. This skepticism persists despite regulatory standards 

ensuring device safety, underscoring the need for targeted behavioral interventions. 

Structurally, the absence of centralized sterilization facilities and underfunded waste 

management systems limits scalability of CE practices. Informal partnerships with 

local recyclers, while effective at diverting minor waste streams, lack the capacity to 

address systemic inefficiencies. Regulatory fragmentation further complicates pro-

gress, as hospitals operate without mandates or incentives to adopt CE principles. 

These barriers collectively illustrate the tension between CE’s systemic demands and 

the healthcare system’s fragmented governance. 

4.3.  Stakeholder Collaboration: Power Asymmetries and Fragmented 

Governance 

Stakeholder dynamics reveal significant power imbalances, particularly between 

healthcare institutions and global suppliers. Multinational suppliers dominate pro-

curement negotiations, often refusing to accommodate sustainability requests such as 

take-back programs for packaging waste or reusable device contracts. This asymmetry 

restricts hospitals’ ability to align procurement with environmental goals. Conversely, 

grassroots collaborations with local recyclers and NGOs demonstrate the potential of 

informal partnerships to fill governance gaps. However, these efforts remain marginal 

due to a lack of institutional support and funding. Fragmented coordination among 

policymakers, hospitals, and suppliers exacerbates inefficiencies, with no formal plat-

forms for cross-sector dialogue. These findings align with stakeholder theory, which 

emphasizes the need for inclusive governance to reconcile competing interests and 

advance shared sustainability objectives. 

4.4.  Actionable Strategies: Bridging Theory and Practice 

The analysis identifies three pillars for advancing sustainable supply chains in Grand 

Agadir: 

-Policy Interventions: Mandate CE practices (e.g., reprocessing standards) and inte-

grate sustainability criteria into procurement contracts. 

-Capacity Building: Address cultural resistance through clinician training programs 

and public awareness campaigns on CE safety and benefits. 
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-Technology and Equity: Develop digital platforms to optimize inventory manage-

ment, reduce waste, and ensure equitable distribution of medical supplies to rural 

areas. 

5.  Synthesis: Theoretical and Practical Implications 
The study underscores the limitations of applying global sustainability frameworks to 

resource-constrained settings without contextual adaptation. While TBL and CE mod-

els offer valuable guiding principles, their implementation in Grand Agadir is hin-

dered by economic pragmatism, institutional inertia, and fragmented governance. The 

healthcare system’s reliance on informal partnerships highlights the adaptive potential 

of localized solutions but also their vulnerability to systemic neglect. 

Theoretical insights from stakeholder theory and adaptive management suggest that 

sustainability transitions require: 

Participatory Governance: Inclusive platforms to align stakeholder priorities. 

Flexible Policy Design: Regulations that accommodate local infrastructural and finan-

cial constraints. 

Equity-Centered Innovation: Technologies and practices that prioritize marginalized 

populations. 

5.1. Discussion 

This study highlights a critical challenge in Grand Agadir’s healthcare supply chains: 

while global sustainability frameworks like the Triple Bottom Line (TBL) and Circu-

lar Economy (CE) offer valuable models, their implementation faces significant local 

barriers. These include resource constraints, stakeholder resistance, and systemic 

inequities. The findings reveal that economic priorities dominate decision-making, 

often at the expense of environmental and social goals. For instance, procurement 

practices favor low-cost, single-use devices despite evidence that reusable alternatives 

could yield long-term savings and reduce waste. 

Clinician resistance to CE practices, driven by concerns over safety and sterility, fur-

ther complicates adoption. However, interviews suggest that targeted training and 

demonstrations of local success stories could mitigate this resistance. Similarly, while 

informal partnerships with local recyclers have shown promise reducing landfill waste 

by 22% their potential remains limited without institutional support and formalized 

agreements. 

Spatial inequities also undermine sustainability efforts. Sustainable infrastructure, 

such as solar-powered clinics, is disproportionately concentrated in urban areas, leav-

ing rural communities underserved. Addressing these disparities requires innovative 

solutions, such as mobile clinics and redistributed medical supplies, to ensure equita-

ble access to sustainable healthcare. 

The study underscores the need for adaptive strategies that combine policy mandates 

with stakeholder engagement. For example, integrating CE standards into procure-

ment contracts and establishing platforms for multi-stakeholder collaboration could 

help align economic, environmental, and social objectives. These measures must be 

context-sensitive, accounting for Grand Agadir’s unique challenges and leveraging 

local innovations. 

5.2. Limitations and Future Research 
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The study’s focus on urban hospitals may overlook rural realities, suggesting a need 

for broader geographic inclusion in future work. Additionally, the scalability of pro-

posed solutions such as redistributing medical supplies or formalizing recycler part-

nerships requires further testing across different regions. 

6. Conclusion 
This study underscores the urgent need to bridge the gap between global sustainability 

frameworks and local implementation realities in Grand Agadir's healthcare supply 

chains. The findings reveal that while concepts like the Triple Bottom Line (TBL), 

Circular Economy (CE), and Green Supply Chain Management (GSCM) offer valua-

ble guidance, their successful adoption requires context-sensitive adaptations to ad-

dress resource constraints, stakeholder dynamics, and systemic inequities. 

Key barriers include economic short-termism in procurement decisions, clinician 

resistance to sustainable practices, and spatial disparities in infrastructure distribution. 

However, the study also identifies promising local solutions, such as informal recy-

cling partnerships that have already reduced landfill waste by 22%, and the potential 

for mobile clinics to improve equitable access to healthcare resources. 

To move forward, Grand Agadir's healthcare system should prioritize three strategic 

actions: (1) implementing policy reforms that mandate sustainability criteria in pro-

curement contracts, (2) investing in targeted training programs to overcome cultural 

resistance to innovation, and (3) fostering multi-stakeholder collaborations to align 

economic, environmental, and social objectives. These measures must be tailored to 

local capacities and needs, ensuring that sustainability efforts do not exacerbate exist-

ing inequities. 

The study's limitations, including its urban-centric focus, point to important directions 

for future research. Investigations into rural healthcare supply chains and comparative 

analyses with other regions could yield additional insights for scalable solutions. Ul-

timately, this research demonstrates that sustainable transformation is achievable in 

resource-constrained settings when global principles are thoughtfully adapted to local 

contexts. By embracing this approach, Grand Agadir can develop resilient, equitable 

healthcare supply chains that serve as a model for similar regions worldwide. 
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