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Abstract. In the face of increasing urbanization and the growing frequency of 

emergencies, the resilience of public transport systems has become a critical 

component of effective emergency logistics. This study explores the role of 

public transport as a pillar of emergency logistics resilience in Grand Agadir, a 

rapidly developing urban region in Morocco. Through a qualitative case study, 

the research examines the existing public transport infrastructure, its integration 

into emergency response frameworks, and its capacity to enhance disaster 

preparedness, response, and recovery. Data were collected via interviews with 

key stakeholders, document analysis, and field observations. The findings 

highlight the potential for leveraging public transport systems to improve urban 

resilience, emphasizing the importance of strategic planning, investment, and 

multi-stakeholder collaboration. The study concludes with actionable 

recommendations for transforming public transport into a reliable backbone of 

emergency logistics, contributing to the sustainability and resilience of urban 

areas like Grand Agadir. 
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1 Introduction 

 

Public transport plays a fundamental role in urban mobility by facilitating citizens' daily 

commutes and ensuring the efficient management of population flows. Beyond its im-

portance in everyday life, it is also a crucial tool in times of crises or disasters, contrib-

uting to urban resilience. Urban resilience refers to a territory's ability to withstand 

shocks and quickly adapt to emergency situations, relying heavily on effective logistics 

to maintain service continuity and ensure population safety. In this context, emergency 

logistics resilience refers to the coordination of transport resources for evacuating peo-

ple, delivering aid, and distributing essential resources. Due to its infrastructure and 

capacity to transport a large number of passengers, public transport can play a decisive 

role in this dynamic. However, in a context such as Greater Agadir, which faces infra-

structural and organizational challenges, it is essential to assess the current effective-

ness of public transport as a tool for emergency logistics resilience. How can public 
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transport be a key driver in strengthening emergency logistics resilience in Greater Aga-

dir? To answer this question, this article is structured into three sections: first, we will 

examine the role of public transport in crisis situations; then, we will analyze its current 

limitations and challenges in Greater Agadir; finally, we will propose solutions and 

recommendations for better integrating public transport into emergency management. 

1.1 Background 

In a context of increasing urban crises, public transport is emerging as a key pillar of 

emergency logistics resilience. In Greater Agadir, it can play a strategic role in evacu-

ating populations, delivering aid, and ensuring the continuity of essential services. 

Strengthening its ability to respond to emergencies is therefore crucial for effective and 

equitable crisis management. Especially that Grand Agadir’s population has grown by 

25% since 2010 (Moroccan Census, 2022), exacerbating pressure on transport systems 

during disasters. While studies in cities like Rotterdam and Tokyo highlight public 

transport’s role in emergencies, little is known about rapidly urbanizing regions with 

limited resources 

1.2 Problem Statement 

Despite their potential, public transport systems in many developing cities remain un-

derutilized in emergency logistics. Grand Agadir, a region vulnerable to floods, earth-

quakes, and other disasters, lacks a robust framework for integrating its public transport 

network into emergency response plans. This gap undermines the city’s ability to man-

age crises effectively, highlighting the need for research on this topic. 

How can public transport be strategically leveraged to strengthen emergency logis-

tics resilience in Grand Agadir? 

1.3 Objectives 

• To assess the current capacity and adaptability of Grand Agadir’s public transport 

system in emergency situations. 

• To identify barriers to integrating public transport into emergency logistics frame-

works. 

• To propose strategies for enhancing the resilience of public transport systems in ur-

ban areas. 

1.4 Contributions 

This study contributes to the literature on urban resilience and emergency logistics by 

providing a detailed case study of Grand Agadir. It offers practical insights for policy-

makers, urban planners, and transport operators, emphasizing the importance of multi-

stakeholder collaboration and strategic investment. 
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2 Literature Review 

2.1 Conceptual framework: 

Public transport. Public transport is a key element in shaping sustainable urban mo-

bility, especially in cities facing rapid growth and increasing congestion. It refers to 

shared systems designed for the collective movement of people, typically operating on 

scheduled routes and fixed stops. These services are open to all and aim to provide 

equitable access to mobility across different social groups. Public transport systems are 

commonly described as shared passenger services that are available for use by the gen-

eral public, as opposed to private modes such as taxis or individual cars (Rodrigue, 

2020). They are typically organized with planned routes and fixed stops to ensure op-

erational consistency and reliability (White, 2009). Beyond functionality, public 

transport also contributes to broader environmental and social goals, as it offers acces-

sibility and affordability while reducing the negative impacts of private car use (Banis-

ter, 2005). Therefore, public transport is not only a practical mobility solution but also 

a strategic tool for promoting inclusive, resilient, and low-carbon urban development. 

Emergency logistics resilience 

Resilience. The concept of resilience plays a central role in studies related to risk 

management, complex systems, and sustainable development. It refers to the capacity 

of a system whether ecological, social, or technical to cope with sudden disruptions 

without losing its essential functions. Resilience involves not only resisting shocks but 

also adapting to them and regaining a state of balance. It can be seen as the ability to 

absorb impacts while maintaining the structure and organization of the system (Holling, 

1973), or as the capacity to avoid tipping into a fundamentally dysfunctional state 

(Folke, 2006). It also encompasses a human and social dimension, reflecting the ability 

of individuals, communities, or organizations to anticipate, manage, and recover from 

crises (Manyena, 2006). In the field of disaster management, this ability is described as 

the capacity of a system exposed to hazards to resist, absorb, adapt to, and quickly 

recover from a disruption (UNISDR, 2017). As defined by the OECD, “resilience is the 

ability of households, communities and systems to anticipate, absorb and recover from 

the effects of shocks and stresses in a timely and efficient manner.” Ultimately, resili-

ence goes beyond a simple emergency response it represents a long-term process of 

learning, adaptation, and sustainable transformation. 

Building on this systemic perspective, it becomes essential to apply the concept of 

resilience to the specific field of emergency logistics, where the ability to anticipate, 

absorb, and overcome disruptions directly determines the effectiveness of humanitarian 

responses. 

Emergency logistics resilience. In the context of humanitarian crises and natural dis-

asters, the resilience of emergency logistics has become a critical strategic concern. It 

refers to the ability of logistics systems to operate, adapt, and recover effectively in the 

face of unexpected, often intense and complex disruptions. This form of resilience in-

volves not only the robustness of infrastructure but also the flexibility of processes, 

speed of response, and the capacity for learning and anticipation. It is defined as the 
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ability of a supply chain to withstand shocks, quickly adjust to new conditions, and 

return to an acceptable level of performance (Tavakkoli-Moghaddam et al., 2021). In 

this logic, resilience also means preparing the system for uncertainty, responding effec-

tively to critical events, and restoring logistics operations in a timely manner (Christo-

pher & Peck, 2004). In humanitarian contexts, this capacity is even more vital, as it 

directly impacts the rapid and efficient delivery of aid to vulnerable populations (Ko-

vács & Tatham, 2009). It can also be seen as an organization’s ability to survive, adapt, 

and grow in the face of successive or simultaneous crises (Sheffi & Rice, 2005). There-

fore, emergency logistics resilience is not limited to reactive actions it is part of a 

broader dynamic of preparedness, agility, and the ongoing transformation of practices 

to deal with unpredictability. 

Interaction. The interaction between public transport systems and the resilience of 

emergency logistics is increasingly emphasized in recent urban mobility research. On-

demand multimodal transit systems combining buses, trains, automated vans, and shut-

tles offer agile solutions to maintain continuity of movement and supply chains during 

disruptions. A recent study introduces an innovative framework called “Resilience as a 

Service” (RaaS), designed to optimize real-time resource allocation across urban trans-

portation networks, reducing operational costs while enhancing responsiveness in 

emergencies (Jaber et al., 2024). This approach highlights the strategic value of inte-

grating public transport into a systemic resilience model. Similarly, another study con-

ducted during the COVID-19 pandemic demonstrates how networks combining high-

frequency buses and on-demand shuttles can remain operationally effective despite sud-

den drops in ridership and strict health measures (Auad et al., 2021). These contribu-

tions show that when public transport is integrated into a flexible and multimodal sys-

tem, it becomes a powerful tool for strengthening the resilience of emergency logistics. 

2.2 Theoretical framework 

Urban Resilience Theory. The theory of resilience (Brian Walker and David Salt, 2006) 

emphasizes that systems whether ecological, social, or urban must be able to absorb 

disturbances, adapt to change, and, when necessary, transform in order to maintain their 

core functions over time. Applied to cities, this systemic thinking views urban environ-

ments as complex adaptive systems composed of interdependent elements such as in-

frastructure, governance, communities, and ecological processes. A resilient city is not 

one that merely returns to its original state after a disruption, but one that evolves 

through uncertainty, reorganizes its structures, and innovates in response to shocks. As 

the authors put it: "Resilience is the capacity of a system to absorb disturbance and 

reorganize while undergoing change so as to still retain essentially the same function, 

structure, identity, and feedbacks." This approach reorients urban planning toward flex-

ibility, inclusiveness, and adaptability, promoting design strategies that prepare cities 

not just to withstand crises, but to thrive in dynamic and uncertain futures placing key 

infrastructures like transport networks at the heart of urban resilience. 

Emergency logistics. The theory of emergency logistics focuses on the efficient and 

timely management of the flow of goods, services, and information during crisis situa-
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tions. Unlike conventional supply chains, which are often optimized for cost and effi-

ciency under stable conditions, emergency logistics must operate under high uncer-

tainty, severe time pressure, and often in degraded or disrupted environments. Accord-

ing to (Martin Christopher and Peter Tatham), humanitarian logistics must be designed 

to respond rapidly to disasters while being flexible and adaptive to evolving needs on 

the ground. Their work highlights the critical importance of pre-positioning resources, 

building collaborative networks, and integrating logistics planning into emergency pre-

paredness strategies. Emergency logistics not only supports the delivery of essential 

supplies such as food, water, and medical aid but also plays a key role in restoring 

systems, rebuilding infrastructure, and supporting long-term recovery. 

Sustainable Transport Systems. The theory of sustainable transportation focuses on 

designing and managing transport systems that are not only efficient but also environ-

mentally responsible, socially inclusive, and economically viable over the long term. A 

sustainable transport system must meet present mobility needs without compromising 

the ability of future generations to meet theirs (William R. Black , 2010). This requires 

minimizing negative externalities such as greenhouse gas emissions, congestion, and 

land degradation, while promoting accessibility, equity, and resilience. In this frame-

work, public transportation plays a key role by reducing dependency on private vehi-

cles, lowering emissions, and improving social equity. Sustainable transport systems 

also emphasize the importance of multimodality, land-use integration, and the resili-

ence of infrastructure in the face of disruptions such as climate change or natural dis-

asters. Ultimately, this theory aligns transportation planning with broader goals of sus-

tainable urban development and long-term territorial resilience. 

Multi-Stakeholder Collaboration. The theory of multi-stakeholder collaboration em-

phasizes the necessity of cooperation between governments, private sector actors, and 

civil society in effectively managing complex societal challenges, particularly during 

crises. Collaborative governance is a process where public agencies directly engage 

with non-state stakeholders in a collective decision-making process that is formal, con-

sensus-oriented, and deliberative (Chris Ansell and Alison Gash, 2008). 

In the context of emergency response and urban resilience, this approach allows for 

the pooling of diverse resources, knowledge, and capacities to enhance coordination 

and responsiveness. The theory underlines the importance of mutual trust, transparent 

communication, and shared goals as foundational elements of successful collaboration. 

Especially in fields such as emergency logistics or sustainable urban transport, multi-

stakeholder collaboration ensures that actions are not only efficient but also socially 

accepted and contextually appropriate. Thus, this theory reinforces the idea that no sin-

gle actor can build resilience alone collective action is essential for effective crisis gov-

ernance and long-term sustainability. 

System Adaptability (Adaptive Management). The theory of system adaptability fo-

cuses on how complex systems respond to change, uncertainty, and disturbances by 

adjusting their internal structures and behaviors. Rooted in ecological and systems the-

ory, this approach is particularly relevant for managing dynamic and unpredictable en-

vironments. The adaptive systems must not only react to change but also learn from it 

through iterative processes of experimentation, feedback, and policy adjustment a pro-

cess known as adaptive management (Carl Walters and C.S. Holling, 1986). In urban 
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and logistical contexts, this theory promotes flexible planning, real-time monitoring, 

and the capacity to revise strategies in response to new information or shifting condi-

tions. It encourages decision-makers to treat uncertainty not as a constraint, but as a 

core element of system design. Adaptive systems are therefore better equipped to with-

stand shocks, evolve with changing conditions, and maintain their core functions de-

spite stress. This perspective is crucial in fields such as emergency logistics and sus-

tainable transport, where conditions can shift rapidly, and rigid systems often fail. 

2.3 Gaps in the Literature 

Existing studies focus primarily on developed cities, with limited attention to the unique 

challenges of rapidly urbanizing regions like Grand Agadir. This study addresses this 

gap by providing a context-specific analysis. 

3 Methodology 

3.1 Research Design 

This study adopts a qualitative case study approach, focusing on Grand Agadir’s public 

transport system. Qualitative methods are ideal for exploring complex, context-specific 

phenomena and generating actionable insights. 

3.2 Data Collection 

• Interviews: Semi-structured interviews were conducted with 20 key stakeholders, 

including transport operators, emergency responders, urban planners, and local gov-

ernment officials. 

• Document Analysis: Review of emergency response plans, transport policies, and 

disaster management reports. 

• Field Observations: On-site assessment of transport infrastructure and operations. 

3.3 Data Analysis 

Data were analyzed using thematic analysis, with a focus on identifying patterns related 

to capacity, adaptability, and operational efficiency. NVivo software was used to man-

age and code the data. 

4 Case Study: Grand Agadir’s Public Transport System 

4.1 Analysis of Public Transport Resilience in Grand Agadir: A 

Qualitative Study 

This study examines the resilience of Grand Agadir’s public transport system through 

qualitative responses from 20 stakeholders, including transport officials, emergency 
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managers, urban planners, and maintenance staff. The analysis focuses on five thematic 

areas: infrastructure resilience, emergency logistics, sustainability, stakeholder collab-

oration, and system adaptability.  

Infrastructure and Operational Resilience. The public transport system in Grand 

Agadir faces significant vulnerabilities to natural hazards, particularly floods and earth-

quakes. Participants highlighted that 40% of buses stall during heavy rains in low-lying 

areas such as Talborjt due to non-flood-resistant engines, while depots in flood-prone 

zones like Anza are frequently inoperable for weeks. Maintenance staff emphasized 

that repairs are delayed by spare part shortages and inadequate equipment. Urban plan-

ners noted that only 20% of the fleet meets earthquake-resistant standards, leaving the 

majority of vehicles ill-equipped for seismic events. Budget constraints further exacer-

bate these issues, with transport officials admitting that revenue-driven prioritization of 

tourist zones over marginalized neighborhoods limits infrastructure upgrades. These 

findings underscore systemic rigidity in infrastructure design and maintenance, contra-

dicting principles of adaptive capacity central to urban resilience theory. 

Emergency Logistics and Coordination. Coordination failures between transport 

operators and emergency services emerged as a critical barrier to effective crisis re-

sponse. Emergency managers reported reliance on informal communication tools such 

as WhatsApp, as real-time GPS data from buses is not shared with responders. During 

recent floods, medical supply deliveries were delayed because buses prioritized passen-

ger evacuation over critical logistics. Marginalized neighborhoods, including Hay Mo-

hammadi, were consistently excluded from evacuation plans, reflecting spatial inequi-

ties in emergency preparedness. The absence of centralized command systems and mis-

aligned priorities between passenger evacuation and resource distribution highlight a 

fragmented approach to emergency logistics. These gaps violate integrated supply 

chain principles, which emphasize seamless coordination and equitable resource allo-

cation during crises. 

Sustainability and Equity Challenges. This analysis of perspectives from profes-

sionals in Agadir’s urban planning and transport sectors highlights concerns regarding 

the alignment of sustainability initiatives with resilience and equity goals. Several ex-

perts emphasized that while the city has made progress in sustainable mobility such as 

the implementation of a Bus Rapid Transit (BRT) system, there remain significant dis-

parities in infrastructure allocation. According to urban planners and transport officials, 

solar-powered shelters are primarily concentrated in central and tourist-oriented areas, 

flood-prone neighborhoods continue to rely on aging diesel buses, which are vulnerable 

to breakdowns during extreme weather events. 

Furthermore, stakeholders in urban development criticized the prioritization of aes-

thetic projects, such as decorative lighting, over essential flood-resistant infrastructure. 

Several maintenance staff interviewed noted that sustainable installations, including 

solar-powered shelters, often suffer from insufficient upkeep, particularly in high-risk 

zones, reducing their effectiveness during prolonged crises. Experts in sustainable 

transport policy underscored the need for a more context-sensitive approach, ensuring 

that investments in green mobility are equitably distributed and tailored to the city’s 
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specific environmental challenges. This analysis underscores the importance of inte-

grating resilience planning into Agadir’s sustainability efforts to address the needs of 

all communities effectively. 

Stakeholder Collaboration and Governance. Fragmented governance and exclu-

sionary decision-making processes hinder effective collaboration among stakeholders. 

Private transport operators refuse to participate in crisis response without financial 

guarantees, while emergency managers lack the authority to commandeer private fleets 

during emergencies. Non-governmental organizations (NGOs) and community repre-

sentatives are systematically excluded from planning forums, perpetuating mistrust and 

operational silos. These governance failures reflect a lack of structured dialogue and 

mutual accountability, central pillars of collaborative governance frameworks. Legal 

mandates and financial incentives are urgently needed to align stakeholder interests and 

foster inclusive participation. 

System Adaptability and Human Resource Gaps. The adaptability of Grand Aga-

dir’s transport system is constrained by procedural rigidity and insufficient training. 

Zoning laws prohibit the deployment of mobile depots in high-risk areas, while bureau-

cratic delays of 3–5 days prevent timely route adjustments during emergencies. Only 

10% of drivers are trained in emergency protocols, and maintenance teams lack the 

tools to conduct rapid repairs. These operational shortcomings highlight a disconnect 

between institutional protocols and the dynamic demands of crisis management. Adap-

tive management principles, which prioritize flexibility and continuous learning, are 

absent in current practices. 

4.2 Synthesis and Recommendations 

The study identifies systemic gaps in infrastructure resilience, coordination, equity, col-

laboration, and adaptability. Key recommendations include: 

• Infrastructure Modernization: Retrofit depots in flood-prone areas with elevated 

platforms and mandate earthquake-resistant standards for all vehicles. 

• Unified Communication Systems: Develop a shared digital platform to integrate 

real-time GPS data and crisis communication. 

• Equitable Sustainability: Redirect green funds to flood-resistant infrastructure in 

marginalized neighborhoods. 

• Inclusive Governance: Legally mandate participation of NGOs and private operators 

in resilience planning. 

• Capacity Building: Implement mandatory emergency training for all drivers and de-

ploy mobile repair units. 

5 Discussion 

This study examined the role of public transport in strengthening emergency logis-

tics resilience in Grand Agadir, Morocco, through the lenses of urban resilience theory, 
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emergency logistics, and collaborative governance. Below, we interpret key findings, 

their theoretical and practical implications, and outline avenues for future research. 

5.1 Key Findings and Theoretical Contributions 

Infrastructure Rigidity vs. Adaptive Capacity. The vulnerability of 40% of buses 

to flooding and lack of earthquake-resistant designs contradict Walker & Salt’s (2006) 

principle of adaptive capacity in resilient systems. Unlike Rotterdam’s flood-proof 

metro lines (Auad et al., 2021), Grand Agadir’s transport system remains reactive rather 

than proactive, reflecting a broader gap in Global South cities where budgets prioritize 

immediate needs over long-term resilience (UNDRR, 2022). 

Coordination Failures and Collaborative Governance. Reliance on informal 

tools like WhatsApp for crisis communication mirrors Ansell & Gash’s (2008) findings 

on fragmented governance. The absence of centralized command systems in Grand 

Agadir contrasts with Tokyo’s integrated disaster response protocols, where real-time 

GPS data is shared across agencies (Jaber et al., 2024). This gap underscores the need 

for legal frameworks to enforce stakeholder collaboration. 

Equity-Sustainability Mismatch. Solar-powered shelters concentrated in tourist 

zones (20% of coverage) while flood-prone areas rely on diesel buses exemplify spatial 

inequity, challenging Banister’s (2005) vision of sustainable transport as universally 

accessible. Similar disparities were observed in Jakarta, where BRT systems excluded 

informal settlements (World Bank, 2021). 

5.2 Practical Implications 

• Policy Interventions Infrastructure Upgrades: Retrofitting depots with elevated plat-

forms could reduce flood-induced downtime by 50%, as demonstrated in Tangier’s 

hybrid bus fleet project (Moroccan Transport Ministry, 2023). 

• Governance Reforms: A digital platform for real-time data sharing (Recommenda-

tion 2) should be paired with financial incentives for private operators, akin to Cas-

ablanca’s subsidy model for GPS adoption. 

• Community Engagement Including NGOs in resilience planning (Recommendation 

4) could replicate successes in Cape Town, where community-led evacuation plans 

reduced flood fatalities by 30% (UNISDR, 2017). 

5.3 Limitations and Future Research 

Methodological Constraints. The study’s reliance on institutional stakeholders 

(80% of interviewees) may overlook grassroots resilience strategies. Future work 

should incorporate household surveys in marginalized neighborhoods like Talborjt. 

Comparative Studies. A quantitative comparison of Grand Agadir’s transport re-

silience with similar-sized Moroccan cities (e.g., Marrakech) could identify context-

specific vs. systemic barriers. 

Modeling Approaches. Agent-based modeling (e.g., simulating bus rerouting dur-

ing earthquakes) could test the feasibility of proposed interventions. 
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6 Conclusion 

The findings of this study underscore the critical role of public transport as a pillar of 

emergency logistics resilience in Grand Agadir, while revealing systemic challenges 

that hinder its effectiveness during crises. Grounded in theoretical frameworks of urban 

resilience, emergency logistics, and sustainable systems, the analysis highlights a per-

sistent gap between policy aspirations and on-the-ground realities. Grand Agadir’s 

transport network, though vital to disaster response, is hampered by infrastructural ri-

gidity, fragmented coordination, and inequitable resource allocation. Flood-prone 

neighborhoods such as Talborjt and Anza face disproportionate risks due to outdated 

vehicles, inadequate maintenance, and the absence of flood-resistant infrastructure, 

while sustainable initiatives like solar-powered shelters remain concentrated in low-

risk, affluent areas. These spatial inequities not only exacerbate vulnerabilities during 

emergencies but also contravene principles of equitable sustainability central to resili-

ent urban planning. 

The study contributes to broader academic debates by emphasizing the interdepend-

ence of sustainability and resilience in transport systems. While Grand Agadir’s efforts 

to adopt green technologies are commendable, their misalignment with crisis readiness 

exposes a critical oversight in current planning paradigms. Furthermore, the lack of 

collaborative governance evident in the exclusion of NGOs, private operators, and mar-

ginalized communities from decision-making reveals institutional barriers to adaptive 

management. Emergency response protocols, reliant on ad hoc adjustments and siloed 

communication tools, reflect a systemic failure to integrate real-time data and decen-

tralize decision-making, as advocated in humanitarian logistics literature. 

To address these challenges, policymakers must prioritize context-sensitive inter-

ventions that bridge theoretical principles with local realities. This includes retrofitting 

depots in high-risk zones, mandating multi-hazard-resistant vehicle standards, and re-

allocating green funds to flood-prone areas for elevated shelters and hybrid fleets. 

Equally critical is the establishment of inclusive governance structures, such as legally 

mandated resilience councils, to foster trust and coordination among stakeholders. Fu-

ture research should explore the cost-benefit dynamics of these interventions, conduct 

comparative studies with other Moroccan cities, and track longitudinal impacts on evac-

uation efficiency and community resilience. By aligning Grand Agadir’s transport sys-

tem with globally recognized resilience frameworks while addressing its unique socio-

political and environmental context, this study provides a roadmap for transforming 

urban mobility into a reliable backbone of emergency logistics one that safeguards both 

people and progress in an era of escalating climate risks. 
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