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Abstract 

Climate change resilience and adaptability are vital components of effective urban planning, 

especially when it comes to solid waste management (SWM) and disaster risk reduction (DRR). 

This paper presents a compelling framework that seamlessly integrates SWM practices with DRR 

strategies, specifically targeting the Kiteezi landfill in Kampala, Uganda. Today’s urban 

environments are inundated with significant amounts of solid waste, often overwhelming local 

authorities and leading to dangerously overburdened landfills. By analyzing the current state of 

SWM at Kiteezi, identifying pressing challenges such as overcapacity, pollution, and inefficient 

waste disposal methods, the paper highlights the serious risks these issues create, including 

increased flooding, environmental degradation, and public health threats all exacerbated by the 

ongoing impacts of climate change. The proposed framework introduces transformative 

approaches to enhance waste management systems. By weaving DRR measures into the fabric of 

SWM, we can significantly mitigate these risks. Key elements of this framework include; 

encouraging community involvement in waste reduction and recycling, embracing circular 

economy principles, and leveraging advanced technologies for waste tracking and disaster 

prediction. Moreover, the paper emphasizes the crucial role of policy and governance in supporting 

this integrated approach. There’s a pressing need for improved collaboration across sectors and 

robust capacity-building initiatives to ensure lasting impact. By connecting effective SWM 

practices with climate change resilience and adaptability, this paper lays a solid theoretical 

groundwork for future research and practical solutions in Kampala and similar urban areas.  
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Introduction 

The rapid pace of urbanization and population growth in the 21st century has posed significant 

challenges to environmental sustainability and public health, particularly in developing countries. 

As cities expand and populations grow, the volume of solid waste generated has surged, with an 

estimated 2 billion tons produced annually the World Bank (2018). This escalating waste crisis is 

not merely a logistical issue; it is a complex problem that threatens urban life, especially in 

developing nations where waste management infrastructure often lags behind the needs of the 

population (Guerrero, Maas, & Hogland, 2013). The inadequacy of these systems exacerbates 

environmental and public health challenges, particularly in nations grappling with poverty, limited 

resources, and insufficient institutional frameworks (Aryampa, Bamwesigye & Tumuheirwe, 

2019) 

 

Kampala, Uganda, and its Kiteezi landfill exemplify the critical state of urban waste management 

in such developing urban centers. The Kiteezi landfill, the largest waste disposal site in Uganda 

and East Africa, was initially designed to accommodate a much smaller population. However, rapid 

urbanization has led to a situation where Kiteezi has long surpassed its intended capacity, resulting 

in a series of environmental hazards that pose significant risks to both ecosystems and public health 

(Aryampa et al., 2019). The landfill's overextension has led to severe issues such as leachate 

contamination, air pollution, and methane gas emissions, all of which have far-reaching 

implications for climate change and public health (IPCC, 2014; Cannon, 2021). 

 

Leachate, a toxic liquid produced when rainwater filters through waste, presents a significant threat 

to groundwater quality. In Uganda, where many communities depend on groundwater for drinking 

and agriculture, contamination of these water sources can lead to serious health risks, including 

waterborne diseases (Aryampa et al., 2019). This issue is particularly dire in regions with limited 

access to clean water, as leachate contamination can devastate already scarce resources (Edodi, 

2022). 

 

Air pollution is another critical consequence of the overburdened Kiteezi landfill. The 

decomposition of organic waste generates noxious gases, including methane, a potent greenhouse 

gas contributing to global warming (IPCC, 2014; Yoshioka, Brown, & Robinson, 2021). The 

uncontrolled release of these gases not only exacerbates climate change but also poses immediate 

health risks for nearby communities. Residents living near Kiteezi are frequently exposed to foul 

odors and respiratory issues, which can lead to increased healthcare costs and reduced quality of 

life (Cannon, 2021; Mensah & Ahadzie, 2020). 

 

The environmental degradation resulting from the Kiteezi landfill extends beyond local 

communities, affecting urban ecosystems and contributing to the loss of biodiversity (UNDRR, 

2015). Waste mismanagement can disrupt local flora and fauna, destabilizing ecosystems and 

impacting food security and livelihoods in a region where agriculture is a crucial economic 

component (Edodi, 2022). 

 

The broader systemic issues surrounding waste management in developing countries, highlighted 

by the Kiteezi landfill, underscore the failure of urban planning and governance to keep pace with 

rapid urbanization. Waste management policies in these contexts are often inadequate, leading to 

short-term solutions that exacerbate existing problems rather than promoting sustainable practices 
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(Guerrero et al., 2013). This lack of foresight limits the potential for innovative waste management 

strategies that could mitigate the crisis. 

 

To effectively address the challenges posed by solid waste management, a paradigm shift in urban 

planning and policy is essential. Stakeholders, including government entities, non-governmental 

organizations, and local communities, must collaboratively develop comprehensive waste 

management strategies that prioritize sustainability and public health (Hoornweg & Bhada-Tata, 

2012). Initiatives such as recycling, composting, and waste-to-energy projects can significantly 

reduce the volume of waste that ends up in landfills. Additionally, education and awareness 

campaigns can empower communities to take an active role in waste management, fostering a 

culture of responsibility and environmental stewardship (Edodi, 2022). 

 

A critical component of any successful waste management strategy is establishing robust 

infrastructure that supports efficient waste collection, transportation, and disposal. This 

infrastructure must be scalable to accommodate growing urban populations and adaptable to future 

needs (Mensah & Ahadzie, 2020). Investment in modern waste management technologies, such as 

anaerobic digestion for organic waste and advanced recycling facilities, can significantly enhance 

sustainable waste processing. Furthermore, regulatory frameworks must be strengthened to 

enforce compliance with waste management practices and incentivize private sector participation 

in waste management solutions (World Bank, 2018). 

 

The challenges associated with solid waste management in urban settings, particularly in 

developing countries like Uganda, are of dire concern. The case of Kiteezi landfill serves as a stark 

reminder of the urgent need for comprehensive and sustainable waste management strategies to 

mitigate the environmental and public health crises resulting from unchecked waste generation. 

As cities continue to grow, the imperative to act decisively and collaboratively has never been 

more pressing. Addressing these challenges is crucial not only for the health and well-being of 

current populations but also for the future viability of urban centers, making it imperative for 

stakeholders in urban planning, governance, and community engagement to work together towards 

a more sustainable and healthier urban future. 

 

Problem Statement 

Urbanization and the rapid expansion of cities like Kampala have led to significant challenges in 

managing solid waste, particularly in areas surrounding landfills. Kiteezi landfill, Kampala's 

largest, exemplifies these challenges, having reached overcapacity and experiencing inadequate 

waste management practices. These issues are not just environmental concerns but are increasingly 

recognized as critical factors in disaster risk management, particularly considering recent events. 

In August 2024, Uganda was struck by devastating garbage slides in Kiteezi, a Kampala surbub, a 

stark reminder of the country's vulnerability to natural disasters. These garbage slides, which 

claimed lives and displaced communities, were exacerbated by poor land management practices 

and adverse climate changes that saw the area experiencing heavy rains which later caused the 

garbage slides. The connection between these events at Kiteezi is clear: unmanaged solid waste 

can contribute to environmental instability, increasing the risk of disasters such as garbage slides, 

fires, and groundwater contamination. 
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Despite the evident risks, disaster preparedness and response strategies at the Kiteezi landfill are 

woefully inadequate. The landfill’s overcapacity, coupled with insufficient leachate management 

and methane capture systems, poses severe risks not only to the environment but also to the health 

and safety of nearby communities. The situation is further aggravated by climate change, which is 

intensifying weather patterns and increasing the likelihood of disasters. 

 

This paper seeks to address the urgent need for an integrated approach to solid waste management 

and disaster risk reduction, particularly in urban settings like Kampala. By examining the Kiteezi 

landfill, this paper aims to highlight the disaster risks associated with poor waste management 

practices and propose a conceptual framework that links waste management, disaster risk 

reduction, and climate resilience. The inclusion of recent garbage slides events underscores the 

immediacy and relevance of this research, making it a critical contribution to the ongoing discourse 

on sustainable urban development and disaster preparedness in Uganda. 

 

Literature Review 

Solid waste management (SWM) has emerged as a critical area of focus in urban planning and 

disaster risk reduction (DRR), particularly in the context of climate resilience and adaptability 

(MacAfee, Lohr, & de Jong, 2024). As urbanization accelerates globally, cities face substantial 

challenges related to the efficient management of solid waste, which, when inadequately 

addressed, can exacerbate the impacts of climate change and increase vulnerability to disasters 

(Meena, et, at., 2023). This literature review aims to synthesize key concepts, frameworks, and 

case studies that underscore the importance of integrating solid waste management with disaster 

risk reduction strategies, thereby enhancing climate resilience in urban settings. 

 

The relationship between solid waste management and disaster risk reduction has been explored 

in various studies, emphasizing the need for a holistic approach. According to Zolnikov et al. 

(2018), cities that integrate SWM into their DRR strategies not only improve their waste 

management systems but also bolster their overall resilience to climate-related hazards. The 

authors argue that proper waste management can mitigate risks associated with flooding, 

landslides, and other disasters by reducing waste accumulation in drainage systems and vulnerable 

areas. This perspective is echoed by Mazzotta et al. (2020), who highlight that ineffective SWM 

can lead to increased disaster risk, particularly in low- and middle-income countries where 

resources for waste management are often limited. 

 

A framework for integrating solid waste management and disaster risk reduction was proposed by 

Pelling (2011), who emphasizes the importance of understanding the socio-political and 

environmental contexts in which urban waste management operates. Pelling's framework 

advocates for participatory approaches that engage local communities in the planning and 

implementation of waste management strategies, thereby enhancing local ownership and 

effectiveness. This participatory approach aligns with the principles of sustainable development, 

as outlined by the United Nations (2015), which call for inclusive and resilient urban 

environments. 

 

The role of governance in solid waste management and disaster risk reduction cannot be 

overstated. As noted by Rathi (2006), effective governance structures are essential for the 

successful implementation of SWM practices that reduce disaster risk. Rathi advocates for a multi-
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stakeholder approach that includes government agencies, private sector actors, and civil society 

organizations. This collaborative governance model can facilitate the sharing of knowledge and 

resources, ultimately leading to more effective waste management solutions that consider disaster 

risk. 

 

One of the critical challenges in integrating solid waste management with disaster risk reduction 

is the need for comprehensive data and monitoring systems. According to Hoornweg and Bhada-

Tata (2012), accurate data on waste generation, composition, and disposal methods are essential 

for informed decision-making and resource allocation. The authors argue that cities should invest 

in data collection and analysis to better understand the dynamics of waste management and its 

relationship with disaster risk. This investment in data-driven approaches can enhance the 

effectiveness of both SWM and DRR strategies, enabling cities to adapt to the increasing 

uncertainties posed by climate change. 

 

A significant body of literature has examined case studies of cities that have successfully integrated 

solid waste management and disaster risk reduction. For instance, the experiences of cities like 

Tokyo and Curitiba demonstrate the potential for innovative waste management practices to 

contribute to disaster resilience. In Tokyo, the implementation of stringent waste segregation and 

recycling policies has not only reduced landfill burden but also decreased the risk of flooding by 

improving drainage systems (Tanaka et al., 2018). Similarly, Curitiba's waste management 

program, which incorporates community participation and education, has fostered greater 

resilience among its residents in the face of climate-related challenges (Cavalcanti et al., 2018). 

 

In contrast, some urban areas have faced significant challenges due to poor integration of SWM 

and DRR. The aftermath of the 2010 earthquake in Haiti serves as a cautionary tale. The lack of 

an effective waste management system exacerbated the disaster's impacts, leading to increased 

health risks and further complicating recovery efforts (Santos et al., 2019). This case highlights 

the importance of proactive planning and investment in solid waste management as a means of 

reducing vulnerability to disasters. 

 

Moreover, the intersection of climate change and solid waste management presents both challenges 

and opportunities. As climate change intensifies, cities are likely to experience increased waste 

generation due to population growth and changing consumption patterns. According to the World 

Bank (2018), urban areas are expected to generate approximately 3.4 billion tons of waste annually 

by 2050. This anticipated increase necessitates the development of adaptive waste management 

strategies that can withstand the impacts of climate change. For example, integrating green 

infrastructure into waste management systems can enhance urban resilience while also providing 

environmental benefits (Mell et al., 2013). 

 

Public awareness and education are also essential components of effective solid waste management 

and disaster risk reduction. As highlighted by Bhat and Gupta (2017), community engagement 

through awareness campaigns can play a pivotal role in promoting responsible waste disposal 

practices. Such initiatives not only empower communities but also foster a culture of sustainability 

that is crucial for building resilience in urban areas. The authors suggest that education programs 

should be tailored to the local context, addressing specific challenges and encouraging community 

participation. 
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The role of technology in enhancing solid waste management and disaster risk reduction is another 

area of growing interest. Advances in waste management technologies, such as waste-to-energy 

systems and smart waste management solutions, offer promising avenues for improving efficiency 

and reducing environmental impacts. For instance, a study by Sinha et al. (2020) discusses the 

potential of utilizing data analytics and Internet of Things (IoT) technologies to optimize waste 

collection and processing. Such innovations can lead to more responsive and adaptive waste 

management systems that are better equipped to handle the challenges posed by climate change. 

 

The importance of financial mechanisms in supporting integrated solid waste management and 

disaster risk reduction cannot be overlooked. As noted by Rojas et al. (2019), financial investments 

in waste management infrastructure and capacity building are crucial for enhancing resilience. The 

authors advocate for the establishment of dedicated funding sources, such as climate adaptation 

funds, to support municipalities in implementing innovative waste management practices that 

reduce disaster risk. 

 

In conclusion, the literature underscores the vital connection between solid waste management and 

disaster risk reduction in the context of building climate resilience in urban areas. A comprehensive 

approach that integrates governance, data-driven decision-making, community engagement, 

technology, and financial investment is essential for addressing the complex challenges posed by 

climate change and urbanization. Moving forward, it is imperative that researchers, policymakers, 

and practitioners collaborate to develop and implement effective strategies that enhance both waste 

management and disaster resilience in urban contexts. As cities continue to evolve in the face of 

climate uncertainties, the integration of solid waste management and disaster risk reduction will 

be pivotal in fostering sustainable and resilient urban environments. 

 

Conceptual Framework 

The proposed conceptual framework posits that effective solid waste management and disaster risk 

reduction are interrelated and must be integrated to enhance urban resilience. The framework is 

structured around three key components: Integrated Waste Management Practices, Disaster Risk 

Reduction Strategies, and Community and Policy Engagement. 

 

Integrated Waste Management Practices involve adopting advanced waste management 

technologies and processes that mitigate environmental risks and reduce the likelihood of disasters. 

This includes implementing systems for methane capture, leachate treatment, and waste diversion. 

By addressing the technical aspects of waste management, this component aims to reduce the 

environmental footprint of landfills and prevent associated hazards. 

 

Integrated waste management practices include; recycling and re-use, waste segregation and 

landfill management. 

 

a) Recycling and Reuse: Recycling and reuse involve processing materials that would otherwise 

be considered waste into new products. This process reduces the need for raw materials, 

conserves energy, and minimizes environmental pollution. In the context of disaster risk 

reduction, recycling and reuse help to lower the volume of waste sent to landfills, thus reducing 

the strain on waste management systems and mitigating the risk of landfill-related disasters such 
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as fires or landslides. Incorporating recycling and reuse into urban waste management systems 

requires establishing infrastructure for waste collection, sorting, and processing, as well as 

promoting public participation through education and incentives. 

 

b) Waste Segregation: Waste segregation refers to the separation of waste materials into different 

categories, such as organic waste, recyclables, and hazardous materials. Proper segregation is 

crucial for effective waste management, as it allows for appropriate treatment and disposal of 

each type of waste. In the context of landfill management, segregation reduces the risk of 

hazardous waste causing environmental contamination or contributing to disasters. To fully 

utilize waste segregation, municipalities must implement policies that mandate segregation at 

the source (households, businesses), provide necessary infrastructure (separate bins, collection 

systems), and conduct public awareness campaigns to educate citizens on the importance and 

methods of segregation. 

 

c) Landfill Management: Effective landfill management involves the design, operation, and 

maintenance of landfills to minimize environmental impact and prevent disasters. This includes 

measures such as; integration of technology and innovation in waste management, proper waste 

compaction, leachate management, methane gas monitoring, and periodic assessments to 

prevent overcapacity. In disaster-prone areas, such as Kampala's Kiteezi landfill, effective 

landfill management is critical to reducing the risk of disasters like fires, groundwater 

contamination, and landslides. Implementing advanced landfill technologies, regular 

monitoring, and strict regulatory oversight are essential to ensure that landfills do not pose 

significant environmental or public health risks. 

 

Disaster Risk Reduction Strategies focus on preparing for and responding to potential disasters 

exacerbated by landfill conditions. These include; establishing early warning systems for landfill-

related hazards, developing community-based disaster management programs, and creating robust 

emergency response plans and infrastructural resilience. These strategies aim to enhance 

community preparedness and resilience in the face of landfill-related risks. 

 

a) Early Warning Systems: The set of capacities needed to generate and disseminate timely and 

meaningful warning information to enable individuals, communities and organizations 

threatened by a hazard to prepare and to act appropriately and in sufficient time to reduce the 

possibility of harm or loss. (UNDRR, 2009) These are critical components of disaster risk 

reduction, designed to alert communities and authorities about impending disasters such as 

floods, landslides, or fires. These systems rely on real-time data collection, monitoring, and 

communication networks to provide timely warnings that allow for preventive measures and 

evacuations. For solid waste related disasters, incorporating EWS can involve monitoring 

landfill stability, gas emissions, and weather conditions to predict and prevent potential hazards. 

Implementing EWS requires investment in technology, training for personnel, and effective 

communication channels to ensure that warnings reach the right people at the right time. A 

people-centered early warning system necessarily comprises four key elements: knowledge of 

the risks; monitoring, analysis and forecasting of the hazards; communication or dissemination 

of alerts and warnings; and local capabilities to respond to the warnings received. The 

expression “end-to-end warning system” is also used to emphasize that warning systems need 

to span all steps from hazard detection through to community response. (UNDRR, 2009) 
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b) Emergency Response Planning: Emergency response planning involves developing and 

implementing strategies to manage the aftermath of a disaster effectively. For landfills, this 

could include contingency plans for waste containment, evacuation procedures, and 

coordination with local emergency services. A well-designed emergency response plan should 

be comprehensive, covering various scenarios and detailing the roles and responsibilities of all 

stakeholders. To fully integrate emergency response planning into landfill management, regular 

drills, training, and updates to the plan based on new data and technologies are essential. 

Collaboration with local authorities, communities, and waste management personnel ensures a 

coordinated and efficient response when disasters occur. 

 

c) Infrastructure Resilience: This refers to the ability of physical systems, such as landfills, waste 

treatment facilities, and access roads, to withstand and recover from disaster events. Building 

resilient infrastructure involves using durable materials, designing for flexibility and 

redundancy, and incorporating disaster-resistant features such as flood barriers or reinforced 

structures. For landfill sites, resilient infrastructure is critical to preventing disasters and 

ensuring that solid waste management services can continue during and after a crisis. To 

enhance infrastructure resilience, it is important to conduct regular assessments, invest in 

upgrades, and incorporate resilience criteria into the planning and design phases of waste 

management facilities. 

 

d) Preparedness: This refers to the knowledge and capacities developed by governments, 

professional response and recovery organizations, communities and individuals to effectively 

anticipate, respond to, and recover from, the impacts of likely, imminent or current hazard 

events or conditions. Preparedness action is carried out within the context of disaster risk 

management and aims to build the capacities needed to efficiently manage all types of 

emergencies and achieve orderly transitions from response through to sustained recovery. 

Preparedness is based on a sound analysis of disaster risks and good linkages with early warning 

systems, and includes such activities as contingency planning, stockpiling of equipment and 

supplies, the development of arrangements for coordination, evacuation and public information, 

and associated training and field exercises. These must be supported by formal institutional, 

legal and budgetary capacities. The related term “readiness” describes the ability to quickly and 

appropriately respond when required. 

 

e) Prevention. This is the outright avoidance of adverse impacts of hazards and related disasters. 

Prevention (i.e. disaster prevention) expresses the concept and intention to completely avoid 

potential adverse impacts through action taken in advance. For example, land-use regulations 

that do not permit any settlement in high risk zones, and seismic engineering designs that ensure 

the survival and function of critical buildings/ structures in any likely landslides, floods or 

mudslides. Very often the complete avoidance of losses is not feasible and the task transforms 

to that of mitigation. Partly for this reason, the terms prevention and mitigation are sometimes 

used interchangeably in casual use. 

 

f) Recovery: this is the restoration, and improvement where appropriate, of facilities, livelihoods 

and living conditions of disaster-affected communities, including efforts to reduce disaster risk 

factors. 
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g) Response: This is the provision of emergency services and public assistance during or 

immediately after a disaster in order to save lives, reduce health impacts, ensure public safety 

and meet the basic subsistence needs of the people affected. Disaster response is predominantly 

focused on immediate and short-term needs and is sometimes called “disaster relief”. The 

division between this response stage and the subsequent recovery stage is not clear-cut. Some 

response actions, such as the supply of temporary housing and water supplies, may extend well 

into the recovery stage. 

 

Community and Policy Engagement emphasizes the importance of involving local communities 

and policymakers in managing solid waste related risks. This component involves raising 

community awareness about landfill hazards, promoting public participation in waste 

management and disaster preparedness efforts, and advocating for policy reforms that integrate 

SWM and DRR considerations into urban planning. Effective engagement with stakeholders 

is crucial for implementing and sustaining integrated waste management and disaster risk 

reduction strategies. 

 

a) Public Awareness: This is the extent of common knowledge about disaster risks, the factors 

that lead to disasters and the actions that can be taken individually and collectively to reduce 

exposure and vulnerability to hazards. Public awareness initiatives aim to educate communities 

about the risks associated with landfills and the importance of proper waste management in 

disaster risk reduction. Increasing public awareness can lead to better compliance with waste 

segregation practices, greater participation in recycling programs, and stronger community 

support for sustainable waste management policies. Effective public awareness campaigns 

should use multiple channels, including social media, workshops, and school programs, to 

reach diverse audiences. By fostering a culture of responsibility and environmental 

stewardship, these initiatives can significantly reduce the risks associated with poor waste 

management practices. 

 

b) Stakeholder Collaboration: Stakeholder collaboration involves engaging all relevant parties, 

including government agencies, non-governmental organizations, private sector companies, and 

local communities, in the planning and implementation of waste management and disaster risk 

reduction strategies. Collaborative efforts ensure that diverse perspectives and resources are 

brought together to address the complex challenges of landfill management. Successful 

collaboration requires establishing clear communication channels, defining roles and 

responsibilities, and creating platforms for regular interaction and decision-making. By 

involving all stakeholders, waste management practices can be more effectively aligned with 

disaster risk reduction goals, leading to more resilient communities. 

 

c) Policy Advocacy: Policy advocacy focuses on influencing public policies and regulations to 

support sustainable waste management and disaster risk reduction. This can include lobbying 

for stronger environmental protections, stricter landfill regulations, or incentives for recycling 

and waste reduction. Effective policy advocacy requires building coalitions, conducting 

research to support policy proposals, and engaging with policymakers through meetings, public 

forums, and media campaigns. By advocating for policies that prioritize safety, sustainability, 

and community well-being, stakeholders can help create an enabling environment for effective 

waste management and disaster resilience. 
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Graphical Illustration of the Framework 
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The framework is grounded in systems theory and resilience theory, which emphasize the 

interconnectedness of various components within a system and the importance of adaptive capacity 

in responding to environmental and social stresses. By integrating these theories, the framework 

provides a comprehensive approach to managing the complex relationship between solid waste 

and disaster risk. 

 

The Comprehensive Resilience and Sustainability Framework outlines strategies and principles 

aimed at enhancing the ability of systems, communities, and organizations to withstand and adapt 

to challenges while promoting sustainable practices. This framework emphasizes the integration 

of resilience and sustainability efforts, focusing on identifying vulnerabilities, leveraging resources 

efficiently, and fostering collaboration across various sectors. By prioritizing long-term planning 

and proactive measures, the framework seeks to ensure that environments remain viable and 

adaptable in the face of potential disruptions and climate changes, ultimately contributing to a 

more sustainable future. 

 

Discussion 

The proposed framework represents a significant step forward in integrating solid waste 

management (SWM) and disaster risk reduction (DRR) to enhance urban resilience, especially in 

rapidly urbanizing areas like Kampala. By combining these two critical domains, the framework 

addresses the multifaceted risks associated with landfills and provides a holistic approach to 

managing them, aligning with the findings of Zolnikov et al. (2018), who emphasized that 

integrating SWM into DRR strategies not only enhances waste management systems but also 

strengthens resilience against climate-related hazards. 

 

The framework's emphasis on advanced waste management practices, disaster risk reduction 

strategies, and community and policy engagement offers a comprehensive approach to mitigating 

landfill-related risks. This integrated perspective is crucial as it moves beyond the traditional focus 

on either waste management or disaster preparedness in isolation. Pelling (2011) has highlighted 

the importance of understanding the socio-political and environmental contexts within which 

urban waste management operates, advocating for participatory approaches that engage local 

communities. This participatory element, crucial for enhancing local ownership and effectiveness, 

is embedded in the framework through community and policy engagement. 

 

Urban areas globally are increasingly vulnerable to the impacts of climate change and natural 

disasters, a reality exacerbated by rapid population growth and inadequate waste management 

systems. As noted by Hoornweg and Bhada-Tata (2012), the collection and analysis of 

comprehensive data on waste generation, composition, and disposal methods are essential for 

informed decision-making. The framework recognizes this need for data-driven approaches, 

enabling cities to adapt effectively to the uncertainties posed by climate change. 

 

The integration of solid waste management and disaster risk reduction also has profound 

implications for social justice and equity. Communities disproportionately affected by inadequate 

waste management are often the least equipped to cope with the stresses of climate change, as 

pointed out by Mazzotta et al. (2020). The framework underscores the importance of inclusive 

decision-making processes that engage local communities, fostering collaboration between 

government agencies, private sector actors, and community organizations. This inclusive approach 
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ensures that the needs and perspectives of those most affected are prioritized, leading to more 

equitable outcomes. 

 

Education and public awareness play a pivotal role in building climate resilience, as Bhat and 

Gupta (2017) have argued. The framework advocates for tailored educational initiatives that raise 

awareness about the connections between waste management and disaster risk, empowering 

communities to adopt proactive waste management practices. By fostering a culture of resilience, 

these initiatives contribute to sustainable waste management and enhanced urban resilience. 

Technological advancements offer new opportunities for improving waste management practices, 

as discussed by Sinha et al. (2020). The framework incorporates technology and innovation, such 

as waste-to-energy systems and smart waste management solutions, while also cautioning against 

potential inequalities that may arise from digital exclusion. Ensuring that technological solutions 

are inclusive and accessible is essential for promoting equitable urban resilience. 

 

Policy coherence and stakeholder collaboration are vital for the effective implementation of 

integrated SWM and DRR strategies. Rathi (2006) highlighted the importance of multi-stakeholder 

governance structures in successful waste management. The framework emphasizes the need for 

breaking down silos between sectors, such as urban planning, environmental management, and 

disaster response, to develop cohesive strategies that address both waste management and climate 

resilience. 

 

Local knowledge and traditional practices also play a significant role in shaping effective waste 

management strategies. Incorporating these insights into the framework ensures that waste 

management solutions are culturally relevant and effective, as seen in the successful case studies 

of cities like Tokyo and Curitiba (Tanaka et al., 2018; Cavalcanti et al., 2018). This approach 

fosters a sense of ownership among local communities and enhances the sustainability of waste 

management practices. 

 

Continuous monitoring and evaluation of waste management and disaster risk reduction strategies 

are crucial for building long-term resilience. The framework advocates for adaptive management 

practices that allow for flexibility and responsiveness to changing conditions, as recommended by 

Rojas et al. (2019). By investing in research and data collection, cities can better understand the 

dynamics of waste management and its impacts on disaster risk, ensuring that strategies remain 

relevant and effective. 

 

In conclusion, the framework proposed in this study offers a comprehensive roadmap for 

integrating solid waste management with disaster risk reduction, with the ultimate goal of building 

climate resilience and adaptability in urban environments. It contributes to the growing body of 

literature on this critical intersection, emphasizing the need for inclusive, innovative, and context-

specific approaches. By centering the voices of those most affected by waste mismanagement and 

climate change, the framework promotes collaboration, equity, and sustainability in urban 

development. The practical implications of this framework are substantial, providing a structured 

approach for assessing and mitigating landfill-related risks and offering a basis for future research 

and policy development. 
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Conclusion and Policy Recommendations 

This paper presents a novel conceptual framework that integrates solid waste management and 

disaster risk reduction, addressing a critical gap in the existing literature. By linking waste 

management practices with disaster preparedness and community engagement, the framework 

offers a comprehensive approach to enhancing climate resilience and mitigating the risks 

associated with landfills. The proposed model has the potential to inform policy development, 

guide urban planning, and improve community resilience in rapidly urbanizing regions like 

Kampala. 

 

The significance of this paper lies in its ability to provide a theoretical basis for integrating SWM 

and DRR, offering valuable insights for both researchers and practitioners. Future research should 

focus on empirically testing the framework in various urban settings to validate its effectiveness 

and refine its components. Additionally, there is a need for further exploration of technological 

innovations and policy reforms that can support the integration of SWM and DRR. The findings 

of this study contribute to the broader discourse on sustainable urban management and highlight 

the importance of addressing the interconnected challenges of waste management and disaster risk. 

 

Strengthening Regulatory Frameworks: The paper highlights the necessity for enhanced 

regulations that specifically address the environmental and disaster risks posed by municipal solid 

waste landfills. Policymakers should consider revising existing waste management laws to include 

clear guidelines on disaster risk reduction, ensuring that all new and existing landfills are assessed 

for potential disaster risks, such as landslides or fires. This regulatory update should mandate 

regular inspections, monitoring, and enforcement to prevent disasters triggered by poor landfill 

management. 

 

Incorporating Disaster Risk Reduction in Waste Management Planning: Municipal and national 

governments should integrate disaster risk reduction strategies directly into waste management 

policies. This integration could involve developing comprehensive disaster preparedness plans for 

landfills, including risk assessments, early warning systems, and community engagement 

strategies. Such plans should be developed collaboratively with key stakeholders, including local 

communities, environmental agencies, and disaster management authorities. 

 

Promoting Waste Reduction and Recycling Initiatives: Reducing the volume of waste sent to 

landfills is crucial in minimizing disaster risks. Policymakers should incentivize waste reduction, 

recycling, and composting programs, particularly in urban areas. By promoting a circular 

economy, where waste is minimized and resources are reused, the pressure on landfills can be 

alleviated, thereby reducing the likelihood of landfill-related disasters. 

 

Improving Community Awareness and Preparedness: Engaging local communities in disaster risk 

reduction efforts is essential, particularly for those living near landfills like Kiteezi. Policymakers 

should implement public awareness campaigns to educate residents about the risks associated with 

poorly managed landfills and the importance of waste segregation and reduction. Additionally, 

community-based disaster preparedness programs should be established, focusing on building 

local capacity to respond to landfill-related emergencies. 
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Enhancing Interagency Collaboration: Effective disaster risk reduction in waste management 

requires coordination among various governmental and non-governmental agencies. Policymakers 

should establish formal interagency collaboration mechanisms that facilitate information sharing, 

joint planning, and coordinated response efforts. This collaboration should also extend to 

international partners and organizations that can provide technical assistance, funding, and 

expertise in disaster risk reduction and waste management. 

 

Implementing Environmental Impact Assessments (EIAs) for New Landfills: Before the 

establishment of new landfill sites, policymakers should enforce strict Environmental Impact 

Assessments (EIAs) that explicitly evaluate the potential disaster risks. These assessments should 

consider the landfill's location, capacity, design, and management practices. The findings from 

EIAs should guide site selection and operational decisions, ensuring that new landfills do not 

exacerbate existing vulnerabilities or create new disaster risks. 

 

Supporting Research and Innovation: Continuous research and innovation are necessary to develop 

more effective waste management and disaster risk reduction strategies. Policymakers should 

allocate funding for research initiatives that explore innovative solutions, such as advanced waste 

treatment technologies, sustainable landfill designs, and community-based disaster risk reduction 

approaches. Supporting academic and industry partnerships can also drive innovation and the 

adoption of best practices in waste management. 

 

About the Authors 

Anna Elsie Luyiggo 

Anna Elsie Luyiggo is a Monitoring and Evaluation specialist with a strong background in program 

and project management. She holds a Master’s in Monitoring and Evaluation and is currently 

pursuing a PhD in Strategic Leadership and Administrative Studies. With experience as a Research 

Coordinator at IDEAS Consulting Group, Anna has conducted numerous evaluations and co-

investigated impactful studies in areas like; Child Marriages and female genital mutilation, youth 

empowerment, gender-based violence and gender inclusion. Known for her leadership in 

collaborative teams and data-driven approaches, Anna has contributed to publications focused on 

organizational sustainability, performance of MSME’s and stakeholder engagement. 

Wilfred Kokas Aupal 

Wilfred Kokas Aupal is a seasoned professional with over 20 years of experience in finance, grants 

management, and monitoring and evaluation, particularly in projects funded by USAID. He holds 

a PhD in Management from Mbarara University of Science and Technology and has extensive 

expertise in capacity building, compliance, and organizational development. Dr. Aupal currently 

serves as a Principal at Uganda Technology and Management University (UTAMU), where he 

supervises postgraduate students and contributes to curriculum development. His research interests 

include change management and organizational performance, with multiple publications in peer-

reviewed journals. 



 

JOURNAL OF APPLIED PROFESSIONAL STUDIES VOLUME 5 ISSUE 11  FALL 2024 

 

16 

References 

 

• Aryampa, C., Bamwesigye, D., & Tumuheirwe, R. (2019). Environmental and Health Impacts of 

Kiteezi Landfill on Surrounding Urban Settlements. Journal of Environmental Science and Public 

Health, 3(4), 220-231.  

• Bhat, V. N., & Gupta, P. (2017). Community engagement in sustainable waste management: Strategies 

and outcomes. Journal of Environmental Management, 203, 1067-1077. 

https://doi.org/10.1016/j.jenvman.2017.03.054  

• Cannon, T. (2021). Waste and Disasters: The Hidden Threats in Waste Management. Routledge. 

• Cavalcanti, R. N., de Carvalho, D. M., & Ferreira, C. P. (2018). Urban resilience through innovative 

waste management: A case study of Curitiba. Waste Management & Research, 36(5), 445-452. 

https://doi.org/10.1177/0734242X18770258  

• Edodi, E. (2022). Community Involvement in Waste Management and Climate Resilience. African 

Journal of Environmental Studies, 15(2), 99-112. 

• Guerrero, L. A., Maas, G., & Hogland, W. (2013). Solid Waste Management Challenges for Cities in 

Developing Countries. Waste Management, 33(1), 220-232. 

• Hoornweg, D., & Bhada-Tata, P. (2012). What a Waste: A Global Review of Solid Waste Management. 

World Bank. 

• Hoornweg, D., & Bhada-Tata, P. (2012). What a waste: A global review of solid waste management. 

World Bank Urban Development Series. World Bank. https://doi.org/10.1596/978-0-8213-9259-1  

• IPCC. (2014). Climate Change 2014: Impacts, Adaptation, and Vulnerability. Cambridge University 

Press. 

• MacAfee, E., Lohr, A. J., & de Jong, E. (2024). Leveraging local knowledge for landslide disaster risk 

reduction in an urban informal settlement in Manado, Indonesia. International Journal of Disaster Risk 

Reduction, 104710. 

• Mazzotta, M., Zimmerman, R., & Leung, Y. (2020). Urban resilience and disaster risk reduction: The 

role of waste management in low- and middle-income countries. Journal of Urban Planning and 

Development, 146(2), 04020002. https://doi.org/10.1061/(ASCE)UP.1943-5444.0000582  

• Meena, M. D., Dotaniya, M. L., Meena, B. L., Rai, P. K., Antil, R. S., Meena, H. S., ... & Meena, R. B. 

(2023). Municipal solid waste: Opportunities, challenges and management policies in India: A 

review. Waste Management Bulletin, 1(1), 4-18. 

• Mell, I. C., Henneberry, J., Hehl-Lange, S., & Keskin, B. (2013). Green infrastructure: A planning 

concept for the urban environment. Journal of Urban Design, 18(1), 30-51. 

https://doi.org/10.1080/13574809.2012.749779  

• Mensah, A., & Ahadzie, D. (2020). Integrating Climate Change Considerations into Urban Waste 

Management. Urban Planning and Development, 146(4), 04020067. 

• Pelling, M. (2011). Adaptation to climate change: From resilience to transformation. Routledge. 

• Rathi, S. (2006). Alternative approaches for better municipal solid waste management in Mumbai, 

India. Waste Management, 26(10), 1192-1200. https://doi.org/10.1016/j.wasman.2005.09.006  

• Rojas, C., Pino, F., & Godoy, S. (2019). Financial mechanisms for enhancing urban resilience through 

solid waste management. Environment and Urbanization, 31(2), 397-414. 

https://doi.org/10.1177/0956247819872920  

• Santos, M., Pascual, U., & Duraiappah, A. K. (2019). The role of waste management in post-disaster 

recovery: Lessons from the 2010 Haiti earthquake. Environmental Science & Policy, 95, 103-110. 

https://doi.org/10.1016/j.envsci.2019.03.008  

• Sinha, R., Chakraborty, T., & Ghosh, S. (2020). Smart waste management solutions for urban 

resilience: Insights from Indian cities. Journal of Cleaner Production, 248, 119235. 

https://doi.org/10.1016/j.jclepro.2019.119235  

https://doi.org/10.1016/j.jenvman.2017.03.054
https://doi.org/10.1177/0734242X18770258
https://doi.org/10.1596/978-0-8213-9259-1
https://doi.org/10.1061/(ASCE)UP.1943-5444.0000582
https://doi.org/10.1080/13574809.2012.749779
https://doi.org/10.1016/j.wasman.2005.09.006
https://doi.org/10.1177/0956247819872920
https://doi.org/10.1016/j.envsci.2019.03.008
https://doi.org/10.1016/j.jclepro.2019.119235


 

JOURNAL OF APPLIED PROFESSIONAL STUDIES VOLUME 5 ISSUE 11  FALL 2024 

 

17 

• Tanaka, H., Kuroda, M., & Hirai, Y. (2018). Enhancing urban resilience through waste management: 

The case of Tokyo. Waste Management & Research, 36(5), 409-418. 

https://doi.org/10.1177/0734242X18768445  

• UNDRR. (2015). Sendai Framework for Disaster Risk Reduction 2015-2030. United Nations Office 

for Disaster Risk Reduction. 

• United Nations Disaster Risk Reduction Strategies (2009). UNISDR Terminology on Disaster Risk 

Reduction. 

• United Nations. (2015). Transforming our world: The 2030 agenda for sustainable development. 

United Nations. https://sdgs.un.org/2030agenda 

• World Bank. (2018). What a waste 2.0: A global snapshot of solid waste management to 2050. World 

Bank. https://doi.org/10.1596/978-1-4648-1329-0  

• Yoshioka, M., Brown, C., & Robinson, S. (2021). Environmental Risks and Urban Disasters: The Role 

of Waste Management. Disaster Prevention and Management, 30(3), 265-280. 

• Zolnikov, T. R., Ramirez Ortiz, D., & Wells, E. (2018). Municipal solid waste management and disaster 

risk reduction: A review of policies and practices. Waste Management, 77, 22-31. 

https://doi.org/10.1016/j.wasman.2018.04.016   

 

 

 

https://doi.org/10.1177/0734242X18768445
https://sdgs.un.org/2030agenda
https://doi.org/10.1596/978-1-4648-1329-0
https://doi.org/10.1016/j.wasman.2018.04.016

