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The study aimed to assess the causes, frequency, impacts, and management of urban fire hazards in Harare City in order to inform effective policy and resilience strategies. Urban fires in Harare have increased in scale and complexity, affecting residential, commercial, industrial, market, dumpsite, veld, and home-industry environments, yet empirical evidence guiding prevention and response remains limited. To address this problem, the research adopted a mixed-methods convergent design, integrating quantitative fire-incident data with qualitative insights from community members, fire officials, planners, and local leaders. Quantitative data were obtained from official records and structured surveys and analysed using descriptive and inferential statistics were also used. Qualitative data from interviews, focus groups, and field observations were thematically analysed to uncover behavioural, institutional, and policy-related drivers of fire risk. Results showed that fire incidents are increasing across most categories, with veld, domestic, and commercial fires contributing the largest share of reported cases. Key drivers included electrical faults, illegal settlements, inadequate infrastructure maintenance, waste mismanagement, human negligence, and limited enforcement of fire safety regulations. Impacts extended beyond property destruction to include disruptions to livelihoods, weakened social cohesion, environmental degradation, and heightened vulnerability among informal urban populations. The study concludes that urban fire risk in Harare is shaped by interacting with socio-economic, infrastructural, and governance factors, and that current prevention and response systems remain insufficient. It recommends strengthening community awareness, enforcing safety standards, improving waste management, upgrading fire-fighting capacity, and integrating geospatial monitoring into municipal risk-management strategies.
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[bookmark: _Toc215652853]CHAPTER 1 

[bookmark: _Toc215652854]1.1 Introduction 
Fire hazards stand out as a major threat among the many safety and infrastructure resilience issues that urban areas, including Harare, face globally (Zhakata, 2024). Rapid urbanisation, informal settlements, poor infrastructure, and restricted access to firefighting resources all increase the risk of fire outbreaks in densely populated cities, like Zimbabwe's capital, Harare (Manyunzu, 2022). In addition to endangering people and property, these risks also obstruct social stability and economic growth. The purpose of this research is to evaluate the effects of fire hazards in Harare city by investigating the root causes of fire incidents, the degree of damage they cause, and the efficiency of current mitigation strategies. Policymakers and other interested parties can create focused plans to lower the risk of fire, improve emergency response, and create safer urban areas by comprehending these dynamics. As a result, this research offers insightful information about the opportunities and difficulties of controlling fire risks in urban environments that are expanding quickly.

[bookmark: _Toc215652855][bookmark: _Hlk212465052]1.2 Research Background 
[bookmark: _Toc215652857]Urban fire hazards constitute a major global public safety concern, with far-reaching implications for human life, infrastructure, and socio-economic stability. Globally, fires are responsible for significant mortality and economic losses, with estimates indicating that more than 180,000 people die annually due to fire-related incidents (Cvetkovsa et al., 2024). Beyond fatalities, fires disrupt livelihoods, destroy property, and strain already limited emergency response systems. As urban populations continue to grow, particularly in rapidly expanding cities, the risk of fire incidents increases due to higher settlement densities and complex built environments. This underscores the importance of addressing urban fire risks as a critical component of sustainable urban development and disaster risk reduction.
In low- and middle-income countries (LMICs), the burden of urban fire hazards is disproportionately high. Rapid urbanisation, often occurring without adequate planning and infrastructure development, has contributed to increased exposure and vulnerability to fires. Existing literature highlights several well-established risk factors, including informal settlements characterised by high-density housing, use of flammable construction materials, unsafe energy practices, and limited access for emergency services (Walls et al., 2020; Adiba, 2023; Zhang et al., 2023). Furthermore, weak institutional capacity, inadequate enforcement of fire safety regulations, and limited public awareness exacerbate the problem. While these factors are widely documented, there remains limited context-specific understanding of how they interact within particular urban settings, especially in African cities, where data is often fragmented or insufficient.
At the local level, the city of Harare, Zimbabwe, exemplifies many of the challenges associated with urban fire risk in rapidly growing cities. The city has experienced a notable increase in fire incidents, with approximately 780 cases recorded in 2024 alone (Freddy, 2024). These incidents are attributed to a combination of factors, including electrical faults, gas explosions, and human negligence. Harare’s urban landscape—characterised by a mix of formal and informal settlements, expanding commercial activities, and aging infrastructure—creates conditions that heighten both fire occurrence and spread. High-density suburbs such as Mbare, Mufakose, and Glen View are particularly vulnerable due to the prevalence of flammable building materials and inadequate fire safety infrastructure. In addition, challenges such as unreliable water supply, illegal electrical connections, and limited emergency response capacity further constrain effective fire management.
Although the frequency and impacts of urban fires in Harare are evident, existing studies and reports tend to be fragmented, descriptive, or incident-based, with limited comprehensive analysis of underlying risk drivers, vulnerability patterns, and the effectiveness of current mitigation strategies (Bhanye et al., 2023). This reveals a critical knowledge gap in understanding the multidimensional nature of urban fire risk within the Harare context. Without such evidence, it is difficult for policymakers, urban planners, and emergency services to design targeted, effective, and sustainable interventions.
Therefore, this research seeks to systematically examine the extent and determinants of urban fire risk in Harare, focusing on factors such as exposure, vulnerability, ignition sources, emergency response capacity, and recovery mechanisms. By addressing these gaps, the research aims to generate evidence-based insights that can inform policy formulation, improve fire risk reduction strategies, and support integrated urban planning. Ultimately, the research contributes not only to enhancing urban safety and resilience in Harare but also to broader discussions on disaster risk management in rapidly urbanising cities within Zimbabwe and similar LMIC contexts.
In the calendar year 2024, Harare city recorded 780 fire incidents, primarily caused by gas explosions, electrical short circuits, and negligent behaviour, including improper extinguishment of cigarettes, unattended candles, and cooking appliances (Freddy, 2024). Fire hazards classified as residential, market, industrial, commercial, veld, dumpsite, and home industry fires are prevalent in Harare, frequently leading to injuries, fatalities, property damage, economic disruption, and environmental pollution (Harare fire brigade, 2024). 
Over the past ten years, the city of Harare has seen numerous fire outbreaks, some of which have destroyed hundreds of homes in a matter of minutes (Bhanye et al., 2023). Suburbs like Mbare, Mufakose and Glen View, are especially vulnerable due to the high density of homes built with flammable materials such as wood, corrugated iron sheets, and plastics (Harare Fire Brigade, 2024). Basic fire safety precautions like firebreaks, accessible roads, and firefighting infrastructure are frequently absent from these areas.

Infrastructure deficiencies such as outdated electrical wiring, unauthorised electrical connections, and inadequate urban planning also increase fire risks (Masimba & Walnycki, 2024). Lack of community awareness and enforcement of fire safety laws exacerbate the situation (Toriro, 2024). Harare's urbanisation has accelerated faster than infrastructure development due to rural-urban migration, increasing the frequency of fire outbreaks (Marondedze, 2022).

Despite how frequently and severely fires occur in Harare, little thorough research has been done to examine their underlying causes, socioeconomic effects, and the efficacy of current mitigation strategies. It is challenging to create focused policies or urban planning strategies because most existing reports are circumstantial or localised (Bhanye et al., 2023). To comprehend these dynamics and guide sustainable interventions, a methodical evaluation is essential.

By offering evidence-based insights to community organisations, urban planners, and policymakers, this research seeks to close these gaps. The findings may also contribute to broader discussions on urban hazard management in Zimbabwean cities, where safety infrastructure and regulatory enforcement often lag rapid urban growth.
[bookmark: _Toc215652858]1.3 Statement of the problem
[bookmark: _Toc215652859]The rising number and intensity of fire incidents in Harare city highlight a serious urban safety issue that requires immediate attention. Despite efforts by city authorities to manage fire risks, many areas remain highly vulnerable due to poor urban planning, limited access to firefighting resources, and inadequate infrastructure. These fire hazards significantly undermine social and economic development by causing loss of life, destruction of property, and disruption of livelihoods. A critical challenge in addressing this problem is the lack of comprehensive and systematic data on the underlying drivers of fire risk, including exposure patterns, vulnerability conditions, ignition sources, and the effectiveness of existing mitigation strategies. As a result, current prevention and response efforts are often reactive, fragmented, and insufficiently targeted. To address this gap, this study seeks to systematically assess the extent and determinants of urban fire risk in Harare by analysing key risk components such as physical exposure, socio-economic vulnerability, common ignition sources, and the capacity of emergency response systems. The study will also evaluate the effectiveness of existing fire risk reduction measures and institutional frameworks. By adopting this approach, the research aims to generate evidence-based insights that can support the development of targeted policies, improved urban planning strategies, and more effective fire risk management interventions. Ultimately, the study intends to contribute to enhancing urban resilience and reducing fire-related losses in Harare.
1.4 Research Aim
[bookmark: _Toc215652860]To assess the determinants and impacts of urban fire risk and evaluate mitigation strategies in Harare city.

1.5 Research Objectives
i. [bookmark: _Toc215652861][bookmark: _Hlk210327427]To identify the main causes of urban fire hazards in Harare city. 
ii. To assess the socioeconomic impacts of urban fire incidents in Harare city. 
iii. To evaluate the effectiveness of existing fire prevention mechanisms in mitigating fire risks in Harare city. 
1.6 Research Questions
i. [bookmark: _Hlk210327207]What are the main causes of fire hazards in urban areas?
ii. [bookmark: _Hlk210327248]What are the impacts of urban fire incidents on business, residents, property, and the environment?
iii. How can the existing fire prevention and response mechanisms be enhanced to mitigate the impact of fire risks?

[bookmark: _Toc215652862]1.7 Justification of the Research 
Enhancing urban safety, encouraging sustainable development, and safeguarding vulnerable populations all depend on an understanding of the effects of fire hazards in urban settings like that of Harare. This research provides insightful information that can impact academic research, community involvement, urban planning, and policymaking. The importance of this research can be explained using the following concepts:
[bookmark: _Toc215652863]1.7.1 Informing Policy and Regulatory Frameworks
This research will offer fact-based perspectives on the reasons behind, effects of, and weaknesses in Harare's current fire safety laws. Stricter enforcement of safety regulations is necessary, as evidenced by the recurrent fires in areas such as Mbare and Glen View, which have been made worse by unauthorised electrical connections and substandard construction materials (Harare Fire Brigade, 2024). Policymakers can use these findings to formulate targeted regulations, improve compliance systems, and effectively allocate funds for fire response and prevention. Formalising informal settlements with fire-resistant materials and establishing explicit building bylaws are two examples of such policies. 
[bookmark: _Toc215652864]1.7.2 Enhancing Urban Planning and Infrastructure Development
The research emphasises how poor infrastructure increases the risk of fire. Firefighting efforts during the 2024 Mbare fire, which destroyed Mbare Musika market, were hampered by narrow access roads and no water supply in fire hydrants (Harare Fire Brigade 2024). By incorporating fire risk assessments into city development plans, urban planners can lessen the vulnerability of residents to fire outbreaks by formalising settlement layouts, constructing firebreaks, and widening roads (Bacciu et al., 2022).
[bookmark: _Toc215652865]1.7.3 Promoting Community Awareness and Engagement
[bookmark: _Hlk213008154]Human activities like cooking over open fires or arson, which are frequently caused by a lack of knowledge about fire safety procedures, are the primary cause of many fires in urban areas (Amasi, 2021). For example, residents of Mbare Magaba reported not knowing how to respond effectively during the 2024 fire, which resulted in a higher structural loss (Harare Fire Brigade 2024). Focused awareness campaigns and educational initiatives can enhance the value of community-based fire safety education. To prevent fires and provide early warning, empowered communities can significantly lower the number of fatalities and property damage (Agyemang et al., 2020). 
[bookmark: _Toc215652866]1.7.4 Contributing to Academic and Practical Knowledge
Even though urban fires in Harare occur frequently, little systematic research has been done to examine their causes, effects, and local mitigation techniques. This research fills this knowledge gap by offering comprehensive, context-specific data that can be used as a guide for upcoming investigations and comparative analyses in other African cities dealing with comparable issues. NGOs and local government agencies involved in managing urban hazards can also benefit from the useful information it provides.
[bookmark: _Toc215652867]1.7.5 Supporting Sustainable Urban Development
Urban fires threaten the sustainability of urban growth, particularly in informal settlements where recovery is slow and reconstruction costs are high. For instance, scores of traders were recently affected by the Glen View Area 8 fire in July 2025, and many of them experienced long-term financial difficulties (Zhakata, 2025). Reducing the risk of fire is consistent with more general sustainable development objectives, like creating resilient infrastructure (Goal 9) and creating inclusive, secure, resilient, and sustainable cities (Goal 11) (Agyemang et al., 2020). This research promotes integrated strategies that strike a balance between safety precautions and urban development.
[bookmark: _Toc215652868]1.7.6 Guiding Future Research and Interventions
This research will help prioritise areas for intervention, like community training or electrical safety upgrades, and guide future research on urban fire hazard management by identifying important causes and impacts. To ensure long-term urban resilience, the findings may help design affordable fire mitigation techniques appropriate for environments with limited resources (Alayan, 2024). The increasing frequency of urban fires in Harare underscores the pressing need for a comprehensive analysis of their causes, effects, and mitigation strategies. Promoting resilient urban development and protecting vulnerable populations from preventable hazards require this kind of research.
[bookmark: _Toc215652872]1.8 Assumptions
The research process is guided by a number of fundamental assumptions, which also influence the methodology and interpretation of the results. Among these presumptions are
i. Availability and Accuracy of Data: It is assumed that relevant data on fire incidents, damages, and mitigation efforts in Harare are accessible, accurate, and sufficiently detailed to support comprehensive analysis.
ii. Representativeness of the Case Research: The research assumes that Harare's urban environment, fire hazards, and related factors are representative of similar urban contexts within Zimbabwe or comparable developing cities, allowing for meaningful insights and potential generalizations.
iii. Participant Honesty and Reliability: It is assumed that respondents (such as residents, fire service personnel, and officials) provide honest, accurate, and unbiased information during surveys, interviews, and focus group discussions.
iv. Consistency in Fire Hazard Factors: The research presumes that the key factors contributing to fire hazards in Harare (for example, urban planning, infrastructure, socio-economic conditions) are consistent over the timeframe studied, enabling valid assessment of their impacts.
v. Effectiveness of Selected Methodologies: It is assumed that the chosen research methods (quantitative surveys, qualitative interviews, document analysis) are appropriate and sufficient to capture the complexity of fire hazards and their impacts in the urban setting.
vi. Stakeholder Engagement: The research presumes that relevant stakeholders, including municipal authorities, fire services, and community members, are willing to participate and cooperate in the research process.
These assumptions serve as the foundation for the research design, data gathering, and analysis, enabling a targeted and cogent examination of the effects of fire hazards in Harare city. Understanding the extent and constraints of the research's findings requires an awareness of these assumptions. 
[bookmark: _Toc215652874]1.10 Delimitations
This research observes the following boundaries:
 The research is limited to Harare city, focusing on selected neighbourhoods within the district. It does not encompass rural areas or other cities, which may have different fire hazard dynamics. The research concentrates on fire incidents and impacts within a specific period from 2015 to 2024. This temporal delimitation helps in analysing recent trends but excludes longer-term historical data. The research specifically examines fire hazards related to urban factors such as residential areas, marketplaces, industrial facilities, commercial spaces, urban-rural interface landscapes, dumpsites, and home industries, infrastructure inadequacies, and urban planning challenges, excluding rural or agricultural fire risks. The research primarily investigates socio-economic impacts, property damage, and community disruptions caused by fire hazards, rather than biological or environmental impacts like air pollution or ecological damage. The research focuses on data collected from selected stakeholders, including residents, fire service personnel, and municipal officials. It does not include all possible stakeholders or exhaustive data sources. The research employs mixed methods approach which utilises strategies such as surveys, interviews, and document analysis, but does not extend to experimental or large-scale statistical modelling due to resource constraints. By defining the research's precise focus, these delimitations help keep it relevant and manageable. They also offer a clear framework for the research by elucidating the contextual parameters that apply to the findings and conclusions. 
[bookmark: _Toc215652875]1.12 Definition of Terms
Key terms associated with the research topic are defined as follows to guarantee readers' clarity and comprehension:
i. Fire Hazards: Conditions or situations that increase the likelihood of fire outbreaks or the severity of fire impacts in urban areas. This includes factors such as flammable materials, poor urban planning, and inadequate fire safety measures.
ii. Urban Areas: Densely populated regions characterized by human-made environments, infrastructure, residential, commercial, informal markets, and industrial zones within a city or town. In this context, Harare city is the specific urban area under research.
iii. Impact: The effects or consequences resulting from fire hazards, which may include loss of life, property damage, economic disruption, environmental degradation, and social dislocation.
iv. Assessment: A systematic process of collecting, analysing, and evaluating data to understand the extent and nature of fire hazards and their impacts on the urban community.
v. Mitigation Measures: Strategies, policies, or actions implemented to prevent fire outbreaks or reduce their adverse effects, such as fire safety regulations, public awareness campaigns, and emergency response planning.
vi. Fire Risk: The probability or chance of a fire occurring and causing damage within a specific area or community, considering both the likelihood of occurrence and potential severity.
vii. Socio-economic Impacts: The effects of fire hazards on the social and economic well-being of individuals and communities, including displacement, loss of livelihoods, and increased poverty levels.
viii. Research: An in-depth investigation of a single subject or area in this case, Harare city to explore specific issues related to fire hazards and their impacts in detail.
These definitions guarantee that readers will understand the terms used consistently throughout the research by giving them a clear understanding of the main concepts. 

[bookmark: _Toc215652876]1.13 Summary
The urban environment's susceptibility to fire hazards has increased due to Harare City's rapid urbanisation and growing population density. Understanding the causes, effects, and mitigation techniques of these hazards is crucial because they represent serious risks to people's lives, property, and socioeconomic stability. This research intends to evaluate the scope and effects of fire incidents in Harare city by investigating elements like community awareness levels, urban planning difficulties, and infrastructure deficiencies. The research looks at the physical and socioeconomic harm that fires cause to offer insights that can guide efficient fire response and prevention strategies. In the end, the research highlights how crucial it is to create focused policies and improve emergency readiness in order to create safer, more resilient urban areas in Harare. This includes fostering partnerships among local authorities, community organisations, and residents to enhance communication and education regarding fire safety. By prioritising these initiatives, Harare can significantly reduce the risks and impacts of fire incidents while promoting sustainable urban development.






































[bookmark: _Toc215652877]CHAPTER 2
[bookmark: _Toc215652878]Literature Review

[bookmark: _Toc215652879]2.1 Introduction 
This chapter reviews existing literature on urban fire hazards, with the aim of establishing a theoretical and empirical foundation for the study. The review focuses on key concepts, including the causes and determinants of urban fire risk, the socioeconomic and infrastructural impacts of fire incidents, and the effectiveness of fire prevention and response mechanisms. The chapter adopts a structured approach, beginning with a global perspective on urban fire risk, followed by insights from developing countries, and finally narrowing down to the Zimbabwean context. This progression enables a comprehensive understanding of how urban fire hazards manifest across different settings while highlighting context-specific dynamics relevant to Harare. In addition, the chapter examines relevant theories and frameworks that explain disaster risk, vulnerability, and urban resilience. Empirical studies are critically analysed to identify areas of consensus, methodological approaches, and key findings, as well as gaps in existing knowledge. The review ultimately provides a basis for the conceptual framework of the study and justifies the need for further investigation into the determinants, impacts, and management of urban fire risk in Harare city.

2.2 Overview of  impact of fire hazards in urban areas
Disasters represent external shocks that interrupt and diminish the developmental progress of individuals, organizations, and economies (Arcaya et al., 2020). Disasters at the macro level affect development through physical damage to infrastructure and productive capital, leading to long-term implications for productivity and growth. Disasters generate chaos, interrupting seamless business operations and leading to losses in working capital, sales, assets, and profitability at a micro level. Fire disasters present considerable environmental and socioeconomic hazards to both developed and undeveloped areas.
 With more people and resources concentrated in cities, the world is seeing a sharp increase in urbanization. Given that the majority of present and future urban growth is occurring in the global south, it is more crucial than ever to comprehend the dynamics of urban fires (Randolph & Storper, 2023). Urban fire hazards pose a major risk to human life, property, and the environment, particularly in densely populated urban areas where infrastructure and human activity coexist. This chapter concentrates on research on the consequences of fire hazards in urban areas, where socioeconomic challenges, inadequate infrastructure, and a lack of fire safety measures have made fire hazards a pressing concern.  The potential effects of urban fires on lives, livelihoods, and vital infrastructure are increased by this growing exposure (UN Habitat, 2020). The likelihood that a fire event will impact a greater proportion of economic activity and vulnerable populations rises with urbanization, necessitating strong risk reduction and resilience strategies. Rising temperatures, shifting precipitation patterns, and more extreme weather are all consequences of climate change that affect the likelihood, spread, and behaviour of fires in different regions (Jones et al., 2022). Urban fire risk profiles are being reshaped by climate variability, urban heat island effects, and altered vegetation dynamics, which are causing changes in fire regimes even in areas that have historically been thought of as less fire-prone (Fan et al., 2022).
Planning based on resilience, looking at risk from many different hazards, and systems that link fire risk to other urban hazards are becoming more and more important in international practice (Rezvani et al., 2023). This change makes it possible to manage risks in a proactive way, which includes prevention, preparedness, and recovery from disasters, instead of just responding to emergencies. Global standards help with keeping cities safe from fires by measuring performance and managing risk. ISO 31000 on risk management and other fire safety standards help us find threats, figure out how vulnerable we are, and protect ourselves (ISO, 2023). Standards give general advice, but they still need to be changed to fit the needs of each city.
Southern African cities face challenges related to rapid urbanization, informal settlements, inconsistent housing quality, and uneven access to utilities (Marutlulle, 2021). Diverse fire risk profiles emerge within and across cities due to factors such as ignition sources from informal economies, cooking practices, and electrical infrastructure. Regional climate variability, drought cycles, and vegetation interact with urban activities, affecting ignition sources, fire spread, and containment capacity (Jones et al., 2022). Regional fire risk results from the interplay between climate drivers and the social-ecological structure of urban areas. Fire services and disaster risk management are typically organized across municipal, provincial/state, and national levels, presenting challenges related to funding, capacity, and coordination that may impede effective prevention and response (Hosford, 2020). Collaboration across jurisdictions is essential for reducing regional fire risk. Context-specific regional data on fire incidence, loss patterns, and intervention effectiveness is essential for informing shared strategies and facilitating knowledge exchange (Bacciu et al., 2022).
In Zimbabwe, national statutes and policies related to disaster risk management, urban planning, housing, and public safety define the mandate and resources allocated for managing urban fire hazards (Mutizwa, 2021). Coherence in policy across various sectors affects outcomes related to prevention, preparedness, and recovery. The effectiveness of prevention, detection, and response efforts is contingent upon the coordination among national disaster management agencies, municipal fire services, law enforcement and health services (Smeby & Smeby, 2021). Collaboration among agencies and a clear definition of responsibilities are crucial for prompt action. 
The presence of fire incident data, building bylaws, inspection protocols, and risk communication strategies influences risk assessment and decision-making processes. Data gaps, including informal settlement mapping and real-time monitoring, present challenges as well as opportunities for methodological innovation (Loggia & Govender, 2020). National urbanization trajectories, housing policies, and infrastructure development significantly affect population vulnerability and system resilience. Integrating fire risk considerations into strategic urban planning can mitigate exposure and improve adaptive capacity (Bacciu et al., 2022). 
As the capital and a significant metropolitan centre, Harare is home to a large population, a lot of business, and vital infrastructure, all of which increase the risk of fire and possible damages (Masimba & Walnycki, 2024). Because of its economic status in the country, the city serves as a focus point for learning how urban fire threats appear in situations that are quickly urbanizing. There are different ignition sources, building types, and accessibility issues for emergency services in Harare's formal districts, peri-urban areas, industry, commercial centres, and informal settlements (Bhanye et al.,2023). A thorough understanding of how various urban morphologies affect fire danger and mitigation capabilities is made possible by this diversity. In addition to enduring shortages like mapping of informal settlements and real-time monitoring, Harare provides a variety of municipal documents, utility data, and incident reports from the past. This combination makes it possible to conduct a thorough evaluation while drawing attention to real-world data issues that are common in many metropolitan areas with low to middle incomes (Tanyanyiwa, 2023). In addition to providing transferable insights for other rapidly urbanizing cities in Zimbabwe and the region, the findings from Harare can help guide municipal risk-reduction planning and participate in national policy discussions (Bandauko, 2021).

Urban fire hazards in Harare present complex challenges stemming from the city's rapidly growing population, informal economy, and infrastructural limitations. Analyzing case studies from various fire typologies, including residential areas, marketplaces, industrial facilities, commercial spaces, urban-rural interface landscapes, dumpsites, and home industries, is essential for comprehending and mitigating these risks. This research analyzes seven categories of case studies: residential fires, market fires, industrial fires, commercial fires, veld fires, dumpsite fires, and home industry fires. This analysis draws on documented instances, including the Mbare Musika market fire, Paramount Garments, the 2016 Graniteside fire in the CBD at the shopping mall situated at the intersection of Julius Nyerere and Speke Avenue, opposite Joina City, as well as the Ingwe farm veld fires, Pomona dumpsite fires, and incidents at the Glen View home industry complex and Magaba home industries. This analysis examines key risk drivers, data collection components, and their implications for urban design, emergency response, and community resilience in Harare.

[bookmark: _Toc215652880]2.2 Conceptual Framework
Urban fire hazards present complex challenges that require an integrated framework for effective analysis and management. This study adopts a conceptual framework based on five key components: hazard, exposure, vulnerability, coping capacity (resilience), and impact. Fire hazard refers to conditions that increase the likelihood of ignition and fire spread, including building materials, density, and faulty electrical systems (Kodur et al., 2020; Fu, 2022). Exposure captures the people, infrastructure, and services located in fire-prone areas (He & Weng, 2025). Vulnerability reflects the susceptibility of these exposed elements to damage, influenced by physical, social, economic, and institutional factors (Kodur et al., 2020).
Coping capacity, grounded in urban resilience theory, describes the ability of a system to anticipate, respond to, and recover from fire incidents through robustness, redundancy, resourcefulness, and rapidity (Nazif et al., 2021; Métais et al., 2022). The interaction of these components determines the overall impact of fire events, including direct losses such as fatalities and property damage, as well as indirect effects like economic disruption and displacement (Lara Mesa, 2021).
This study is anchored in risk assessment and urban resilience theories, where risk is conceptualised as a function of hazard, exposure, and vulnerability, moderated by coping capacity (Dewan, 2013; Smith et al., 2023). These frameworks provide a systematic basis for analysing fire risk, identifying critical gaps, and informing mitigation strategies in urban settings (Bacciu et al., 2022; Galderisi & Limongi, 2021; Zhai & Lee, 2024). Applied to Harare, this approach enables a structured assessment of fire risk drivers, impacts, and response capacity, thereby supporting evidence-based interventions for improved urban safety and resilience.

[bookmark: _Toc215652881]2.2.1 Framework Operationalization 
Implementing the framework necessitates the conversion of concepts into quantifiable indicators and data sources. Potential indicators for the Harare city of Harare include:
[bookmark: _Hlk211279413][bookmark: _Hlk211279509][bookmark: _Hlk211279625] Hazards include historical fire frequency and ignition sources, fuel-load proxies such as housing material types, climatic indicators like temperature and wind, and urban form metrics including building density and street network patterns. Exposure includes population density by ward, the number and type of structures (formal versus informal), the location of critical infrastructure such as hospitals and clinics, and proximity to fire stations. Vulnerability encompasses housing quality indices, literacy and awareness levels, access to water and electricity, poverty indices, enforcement of building and fire bylaws, and governance capacity indicators, including inspection coverage and emergency planning. Coping capacity and resilience encompass fire service coverage and response times, redundancy in water and energy networks, public safety education programs, community emergency committees, and post-disaster recovery plans. Impact includes direct and indirect economic losses, injuries and fatalities, the duration and extent of service disruptions, and timelines for post-fire reconstruction. 
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Figure2. 1 Conceptual framework
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2.3 Theoretical framework
This study is guided by Risk Assessment Theory and Urban Resilience Theory, which together provide a structured basis for analysing urban fire hazards. Risk Assessment Theory conceptualises disaster risk as a function of hazard, exposure, and vulnerability (Dewan, 2013). Within this framework, fire risk arises from the interaction between ignition sources and fire-prone conditions (hazard), the presence of people and assets in affected areas (exposure), and their susceptibility to damage (vulnerability). This theory supports systematic analysis through hazard identification, exposure mapping, and vulnerability assessment, enabling the estimation of potential fire impacts and prioritisation of risk reduction measures (Bacciu et al., 2022; Galderisi & Limongi, 2021).
Complementing this, Urban Resilience Theory emphasises the capacity of urban systems to withstand, respond to, and recover from disturbances such as fire incidents. It highlights key dimensions of coping capacity, including robustness, redundancy, resourcefulness, and rapidity (Karman, 2020; Métais et al., 2022). This perspective shifts the focus from risk identification alone to strengthening systems that reduce losses and enhance recovery. Together, these theories provide an integrated framework for examining the determinants, impacts, and management of urban fire risk in Harare, linking risk generation processes with response capacity and resilience-building strategies.

2.4 Causes of Fire Hazards in Urban Areas
Global urban areas face diverse fire threats arising from the interaction of ageing infrastructure, construction materials, economic activities, land-use patterns, and environmental conditions. This section examines fire hazards across seven sectors residential, commercial, industrial, market, home industry, waste (dump) fires, and veld (savanna) fires—using a funnel approach that progresses from the Global North to the SADC region and finally to Harare, Zimbabwe. 

Residential fires: In the Global North, residential fires are primarily associated with electrical malfunctions, defective appliances, space heaters, cooking activities, and unattended candles. Despite strong building regulations and widespread fire protection systems, risks remain among vulnerable populations. The Twin Parks fire in New York (2022) and the Grenfell Tower fire in London (2017) highlight these vulnerabilities. Within the SADC region, residential fire risks are strongly influenced by infrastructure deficiencies, illegal electrical connections, overloaded circuits, and combustible building materials. In Harare, fires in Kuwadzana Phase 3 during October 2024 demonstrated the growing impact of electrical faults. Limited fire stations, delayed response times, and inadequate smoke alarm usage continue to increase vulnerability.

Commercial fires: Commercial fires in the Global North commonly originate from commercial kitchens, electrical failures, and poorly maintained suppression systems. Dense urban development can complicate evacuation and firefighting. In the SADC region, informal business operations, unsafe electrical installations, and poor storage practices significantly increase fire risks. In Harare, a major shopping mall fire at Julius Nyerere Way and Speke Avenue highlighted the consequences of increasing commercial densification and inadequate fire safety measures.

Industrial Fires: Industrial fires in the Global North are linked to chemical processing, flammable liquid storage, and equipment failures. Effective mitigation relies on advanced fire protection systems and strict regulatory compliance. In the SADC region, inadequate storage practices, poor maintenance, and weak regulatory enforcement heighten industrial fire risks. Harare has experienced major incidents including the 2016 Graniteside ethanol storage fire and the Paramount Garment Works fire, which exposed deficiencies in fire detection and suppression systems.

Market fires: Globally, market fires are associated with overcrowding, electrical faults, and gas cylinder use. Developed countries mitigate these risks through inspections, fire-retardant materials, and accessible firefighting equipment. In SADC countries, informal market structures and poor compliance with fire safety regulations increase vulnerability. The October 2024 Mbare Musika fire demonstrated the impact of congested layouts, inadequate fire safety measures, and restricted emergency access.

Home industry fires: Home-based industries face risks from faulty electrical systems, open flames, poor housekeeping, and inadequate ventilation. In SADC countries, informal operations and limited regulation exacerbate these hazards. In Harare, recurring fires at the Glen View home industry complex have disrupted livelihoods and highlighted the need for improved electrical safety, fire protection equipment, and community-based fire safety programmes.

Waste (dump) fires: Waste fires globally may result from arson, spontaneous combustion, or smouldering waste, causing environmental and health impacts. In the SADC region, open dumping and uncontrolled waste burning remain common. The Pomona dumpsite fire in Harare in 2016 illustrated the risks associated with poor waste management, limited firefighting resources, and prolonged smoke exposure to surrounding communities.

Veld (savanna) fires: In the Global North, wildland fires commonly occur at the wildland–urban interface and are managed through integrated fire management strategies. Across the SADC region, veld fires are seasonal and frequently linked to agricultural practices, dry weather, and strong winds. In Harare, recurring fires at Ingwe Farm demonstrate the interaction of climate conditions, urban expansion, and human activities such as land clearing and refuse burning.

[bookmark: _Toc215652883]2.3.1 Key factors facilitating urban fire hazards across contexts
Various factors regularly impact urban fire danger across the Global North, SADC, and Harare. The aging of electrical infrastructure, unlawful connections, and overloaded circuits increase the risk of igniting, whereas improving grids and formalizing connections can mitigate hazards (Masimba & Walnycki, 2024). Access and infrastructural obstacles, including narrow streets, obstructed hydrants, inadequate water supply, and restricted entry, hinder firefighting efforts and post-fire recovery. Flammable building materials such as thatch, lumber, and plastics promote rapid fire spread and significant heat release (Matamanda et al, 2022). Indicators of fire safety culture—restricted smoke alarm implementation, inadequate training, and sporadic inspections—compromise early detection and containment (Masimba & Walnycki, 2024). The capability for fire response is contingent upon resource availability and the accessibility of responders, which affects response times and outcomes (Siddiqua et al, 2022). Waste management methods, such as open dumping and incorrect disposal, generate ignition sources and facilitate ember-driven spread into populated areas (Jakhar et al., 2023).    

[bookmark: _Toc215652884]2.4 Impacts of Fire Hazards in Urban Harare
Fire hazards in metropolitan Harare, Zimbabwe, present in several forms that collectively influence the experiences of citizens, the operations of enterprises, and the functionality of municipal systems (Masimba & Walnycki, 2024). This section consolidates the human, economic, infrastructural, environmental, social, and governance repercussions linked to seven fire contexts: residential, commercial, industrial, market, home-industry, dump (waste) fires, and veld (open) fires. Although particular numbers for Harare may be scarce, the discourse utilizes extensive urban fire research and sub-Saharan African resilience literature to elucidate patterns, risk factors, and possible avenues for governance and resilience (Masimba & Walnycki, 2024).
Residential fires generally cause direct injury to individuals and trigger subsequent repercussions for families and communities. Casualties and injuries affect several age demographics, with children, the elderly, and individuals with impairments facing heightened risks due to restricted escape routes, delayed identification, and the high density of houses in informal settlements (Zerbo et al., 2020). In addition to fatalities and physical injuries, fires cause displacement, forcing families to seek temporary accommodation, depend on assistance networks, or move to regions considered as safer. Two fire events occurred one week apart in October 2024 at Kuwadzana Phase 3 resulted in the total loss of residences (Harare Fire Brigade, 2024). The emotional impact of loss, anxiety, and possibly intergenerational trauma endures long after the fires are quenched (Hatchimonji et al., 2022). The economic consequences are significant: the devastation of housing and valued possessions, documents, and essential household items; the necessity for temporary housing, clothing, educational materials, and other fundamental needs can drive families into debt and exacerbate poverty, particularly when insurance coverage is inadequate or premiums increase subsequently (Abrar et al., 2025). A fire in January 2025 obliterated a residence in Avondale West, Harare, rendering a widow and her three-year-old grandson homeless (Harare fire brigade, 2025). Infrastructural impacts encompass damage to electrical wires, gas pipelines, and plumbing systems, hence increasing the likelihood of subsequent fires or explosions and complicating the recovery process. Disruptions in water supply and overburdened emergency services exacerbate the vulnerability of the impacted areas, while utility interruptions hinder public health initiatives and daily activities (Naser & Kodur, 2025). The environmental concerns focus on the deterioration of air quality due to smoke and the emission of toxins from synthetic interior materials, necessitating meticulous removal of hazardous waste from incinerated contents (Kim et al., 2023). Residential fires impose pressure on municipal shelters and social services, potentially disrupting neighborhood dynamics and exacerbating concerns regarding home safety and urban inequities. Governance responsibilities escalate following such catastrophes, including post-disaster assistance coordination, housing reconstruction strategies, and enhanced safety regulation of housing inventory, including informal settlements (Liao et al., 2024).
Commercial fires exhibit analogous trends regarding human safety and economic disruption. Immediate human consequences encompass injuries or fatalities among employees, patrons, and bystanders, with heightened risks during high business hours (Zerbo et al., 2020). Evacuations and operational disruptions impact employment and consumer access, with informal and part-time workers frequently experiencing increased vulnerability (Hatchimonji et al., 2022). The economic impact is significant: loss of goods, equipment, and facilities; business disruption diminishes cash flow, potentially leading to layoffs, closures, or bankruptcy (Abrar et al., 2025). A fire in a shopping center located at the junction of Julius Nyerere and Speke Avenue, opposite Joina City, caused significant damage, destroying goods worth thousands of dollars (Freddy, 2024). The expenses of reconstruction and insurance claims exacerbate financial strain, while regulatory elements like licenses or permits may be compromised or postponed (Wandabwa et al., 2025). Infrastructural impacts encompass damage to common walls, electrical systems, and communication networks, hindering suppression attempts and prolonged operations (Naser & Kodur, 2025). Environmental issues encompass smoke plumes diminishing air quality, potential pollution from firefighting forms or cleaning agents, and debris disposal difficulties in densely populated business areas (Kim et al., 2023). The social and governance aspects focus on the repercussions within local supply chains, customer trust, and demands for enhanced enforcement of fire safety regulations, construction codes, and transparency following incidents (Liao et al., 2024). Such incidents also provide chances to enhance urban environments with improved fire barriers, accessible exits, and clearer egress pathways (Kodur et al., 2020). 

Industrial fires are more severe due to the presence of hazardous materials and focused production capabilities (Alkış, et al., 2021). The human cost is heightened for employees subjected to hazardous materials, extreme temperatures, and explosion risks, along with the likelihood of prolonged evacuations and off-site staff relocations (Zerbo et al., 2020). Concerns exist over the wider health implications for responders and adjacent inhabitants, contingent upon the compounds involved and the efficacy of containment measures (Griffiths et al., 2022). On 16 October 2016, three firemen from the City of Harare suffered extensive burns during a fire incident in Graniteside (Harare fire brigade, 2016). Economic losses can be devastating factory shutdowns, prolonged production halts, and significant asset destruction that affect regional and national supply chains (Abrar et al., 2025). The fire event on December 8 at Paramount Garment factory in Harare caused millions of dollars in damage (Ndlovu, 2023). The extended recovery timeline, along with remediation and decontamination expenses, may endure for years (Cvetković et al., 2024). Industrial fires have significant environmental repercussions, since they can emit chemicals, heavy metals, and fuels into the air, soil, and water, requiring continuous monitoring and extensive remediation (Odubo & Kosoe, 2024). The infrastructure surrounding industrial facilities, including roads, pipelines, and rail links, may incur collateral damage that hinders logistics. The implications for governance encompass increased regulatory oversight, sanctions for non-compliance, and an impetus for enhanced industrial safety protocols, superior containment mechanisms, and more effective risk communication with impacted populations (Liao et al., 2024).

Market fires illustrate the susceptibility of both informal and official market centers to swift, high-pressure incidents. Human repercussions encompass injuries or deaths among traders, workers, and shoppers, as well as displacement and interruption to livelihoods dependent on daily market transactions (Zerbo et al., 2020). The economic impact is immediate, resulting in losses of stalls, commodities, and daily income, along with long-term consequences for market vibrancy, vendor associations, and local economic ecosystems (Abrar et al., 2025). Damage to market infrastructures such as roofing, stalls, drainage, and utilities—can impede rehabilitation and require temporary relocation of merchants (Naser & Kodur, 2025).  Environmental considerations encompass debris production, the risk of fuel or chemical leakage, and smoke impacting adjacent populations (Kim et al., 2023). Governance responses emphasize safety enhancements, refined market structures, and more effective enforcement of fire prevention protocols, whereas social resilience may depend on specialized assistance for informal vendors, access to microfinance, and community-oriented rehabilitation initiatives (Liao et al., 2024).
Residential-industrial fires amalgamate domestic and industrial danger elements. Human consequences encompass the exposure of household members and informal workers to hazardous compounds such as solvents, dyes, or adhesives, with the potential for cross-home transmission in densely populated areas (Zerbo et al., 2020). Economic losses encompass the devastation of production equipment, raw materials, and finished products, jeopardizing the livelihoods upon which several households rely (Abrar et al., 2025). Repeated flames at the Glen View Complex home industry consume groups of improvised workrooms, leading to the devastation of tools, raw materials, and inventories, therefore rendering the day's labor futile (Zhakata, 2025). Infrastructural and environmental impacts encompass damage to utilities, the emergence of secondary dangers, and a potential recurrence of fire risk, in addition to localized pollution resulting from combustion of materials (Naser & Kodur, 2025). Governance concerns focus on reconciling safety regulations with the realities of informal home-based production, encompassing licensing issues, safer material management, and access to safer equipment or communal facilities that mitigate exposure and risk (Liao et al., 2024). 

Dump fires provide unique issues associated with trash management and environmental health. Smoke inhalation poses health hazards, especially for vulnerable populations, with the possibility of cross-exposure to adjacent residents and workers (Jakhar et al., 2023). The Pomona dumpsite fire in November 2016 produced clouds of very hazardous smoke that were visible from a distance. Adjacent regions, such as Pomona, Mt Pleasant, Marlborough, Avondale, Avonlea, and Dzivaresekwa, encountered considerable effects (The Standard, Nov. 13, 2016).  The economic and environmental repercussions encompass soil and water pollution from ash, heavy metals, and leachates, undermining ecosystem services and potentially influencing agricultural productivity and property values (Chavan et al., 2022). The infrastructure load encompasses pressure on waste-management personnel, firefighting assets, and traffic disturbances resulting from smoke plumes or access limitations (Dabrowska et al., 2023). The social and governance aspects pertain to public discontent with waste management methods, alongside demands for enhanced dumping regulations, improved monitoring, and investment in safer, more sustainable waste management solutions (Siddiqua et al, 2022). Strategically, the mitigation of dump-fire risk necessitates enhanced waste segregation, the establishment of managed dumpsites, and community-driven waste management programs that reduce ignition sources (Jakhar et al., 2023).

Veld or open fires in peri-urban and rural-urban interface environments have implications for urban resilience and environmental stewardship (Kirschner et al., 2023). Human consequences include direct threats to individuals in marginalized communities and wildlife, as well as possible dangers to domestic animals and ecosystem services that support urban resilience, climate regulation, and green infrastructure (Jakhar et al., 2023). The economic and environmental implications encompass the destruction of peri-urban vegetation, gardens, and timber resources, adversely affecting urban food security and livelihoods (Chavan et al., 2022). Open fires can diminish air quality across extensive regions and lead to carbon stock depletion and habitat fragmentation, which have enduring consequences for urban sustainability (Lapola et al., 2023). Infrastructural issues encompass the risk of fire propagation to buildings, hence exerting more pressure on firefighting resources and water systems in regions with restricted accessibility (Dabrowska et al., 2023). Governance considerations highlight the importance of integrated land-use planning, readiness for arid seasons, early warning systems, and community-driven preventative activities that connect urban and peri-urban governance (Siddiqua et al, 2022).

[bookmark: _Toc215652885]2.4.1 Cross-cutting themes for Harare emerge across fire types. 
The effectiveness of fire suppression and post-fire recovery is influenced by firefighting capability and urban density, particularly the closeness of informal settlements and the existence of mixed-use structures (Masimba & Walnycki, 2024). Building materials, such as timber and corrugated iron, along with occupancy patterns, affect the propagation of fire and the severity of hazards (Matamanda et al, 2022). Access and urban morphology present tangible limitations. Constricted thoroughfares, disputed rights-of-way, and inadequate hydrant systems can hinder response (Masimba & Walnycki, 2024). Industrial fire brigades, neighborhood watch organizations, and exercises in educational and occupational settings boost resilience, particularly for populations with no official protection (Fisher et al., 2021). Effective waste management and the regulation of igniting sources in markets, dumpsites, and regions next to veld might mitigate the probability or intensity of fires (Jakhar et al., 2023). Policy and governance are pivotal; the enforcement of safety rules, licensing of home businesses, regulation of informal companies, and investment in resilient urban infrastructure are fundamental to prevention and swift recovery (Siddiqua et al, 2022). Climate and weather factors, including arid seasons, wind dynamics, and thermal stress, interact with urban morphology to exacerbate risk, highlighting the necessity of incorporating climate risk into urban planning and disaster preparedness (Liao et al., 2024).

[bookmark: _Toc215652886]2.5 Fire Prevention and Mitigation Measures 
The risk of fire is a widespread threat that crosses boundaries, industries, and levels of government (Bacciu et al., 2022). Effective prevention and mitigation necessitate a multi-faceted strategy that incorporates global norms, regional collaboration, and local execution. The primary technique to combat fire hazards should be the prevention of fire incidents (Zhang, 2023). Nonetheless, it is often not feasible to entirely prevent fire; thus, the impact of fire should be mitigated either through direct fire management or by safeguarding exposed individuals and materials (Zhang et al., 2023). The prevalent strategy for managing fire and its consequences involves regulating accessible fuel and employing various fire prevention devices installed within a building (Zhakata, 2024). The standard method for handling individuals is to expel them off the premises. Prompt fire detection, timely alerts to inhabitants, and secure escape pathways are crucial for safe evacuation from standard structures (Chatikobo, 2024). This section consolidates current fire prevention and mitigation strategies at the international level, within the Southern African Development Community (SADC) region, and specifically for Harare, Zimbabwe. It examines critical sectors typically impacted by fire, including residential, commercial, industrial, markets, informal industry, dumpsites, and veld fires, and delineates frameworks, practices, and actionable measures that support fire safety and resilience. The analysis utilizes internationally acknowledged standards, regional policy frameworks, and local governance systems.

[bookmark: _Toc215652887]2.5.1 International level: frameworks, standards, and mechanisms
i. Global fire safety initiatives are founded on a synthesis of hazard mitigation, protective architecture, and emergency preparedness (Zhang, 2023). Global directives underscore the importance of comprehending fire hazards, enhancing governance, investing in resilience, and augmenting preparedness. The Sendai Framework for Disaster Risk Reduction serves as a primary reference for formulating national and subnational plans aimed at mitigating disaster losses, including those caused by fire (UNDRR, 2015). International norms impact national procurement, project design, and compliance via established standards and certifications. Prominent international standards and frameworks commonly cited in fire prevention and mitigation encompass the following:

i. NFPA codes and standards: The NFPA family offers an extensive array of fire prevention guidelines, encompassing life safety and architectural design (e.g., NFPA 101 Life Safety Code; NFPA 13/25 for sprinkler system design and maintenance). These standards are frequently implemented by national adoption or procurement mandates for structures, facilities, and equipment (NFPA, 2024).
ii. ISO standards: ISO 45001 (Occupational Health and Safety Management Systems) directs organizational policies for fire safety in workplaces, whereas ISO 22320 emphasizes emergency management and responder coordination, facilitating organized response and recovery (ISO, 2018; ISO, 2018a). 
iii. International Finance Corporation (IFC) performance standards: The IFC guidelines pertain to the management of environmental and social risks, encompassing fire safety aspects in project design and operation, which affect investments in housing, infrastructure, and industrial facilities (IFC, 2016).
iv. Climate and risk considerations: The assessments of the Intergovernmental Panel on Climate Change (IPCC) guide long-term risk management, considering the evolving fire regimes in various areas due to climate dynamics; these findings support adaptation financing and resilience initiatives (IPCC, 2021).

[bookmark: _Toc215652888]2.5.2 Implications for sectors
Residential, commercial, and industrial design: Global practices prioritize fire protection engineering principles, including compartmentation, fire-resistance ratings, and safe egress, frequently conforming to NFPA and ISO standards integrated into international aid, financing, and supply chains; these principles are essential for mitigating fire hazards and safeguarding occupant safety. (Liao et al., 2024)
Markets and informal sectors: International initiatives often advocate for enhanced stall safety, electrical safety, accessible routes for emergency services, and community-oriented fire risk mitigation, acknowledging the informal economy's susceptibility to fire hazards (Zerbo et al., 2020).
Dumpsites and veld fires: Global recommendations promote optimal waste management methods to reduce ignition sources and endorse community involvement and early warning systems to avert and address fires in landfills and wildland interfaces (Jakhar et al., 2023).
[bookmark: _Toc215652889]2.5.3 Regional level: SADC policies, programs, and interoperability
The Southern African Development Community (SADC) establishes regional frameworks to standardize disaster risk management, improve emergency response, and foster resilience. Regional methods encompass catastrophe risk management regulations, cross-border mutual assistance, and climate adaptation strategies that tackle the escalating fire risk resulting from land-use alterations and climate unpredictability.
[bookmark: _Toc215652890][bookmark: _Hlk212914752]2.5.4 Key regional mechanisms include the SADC Disaster Risk Management Strategy and Action Plan (DRM SAP)
Disaster risk management (DRM) in the region has been reactive and provisional due to shortcomings in risk governance, the establishment of responsive frameworks, constraints in institutional arrangements, insufficient investments in disaster risk reduction (DRR), risk-informed development, and the management of climate change-related knowledge (Vambe et al 2021). The SADC Region has established the SADC Disaster Risk Management Strategy and Action Plan for 2022-2030 to address this concern. The Strategy delineates the necessity for the enhancement of holistic DRM governance frameworks and knowledge management, as well as the optimization and fortification of institutions (Kasimbazi, 2024). The Strategy includes a comprehensive DRM Action Plan and monitoring framework designed to enhance effectiveness in early warning, preparedness, response, recovery, gender equity, urban resilience, environmental management, and climate adaptation, all grounded in the principles and practices of Risk Informed Development (Letebele et al., 2024).
[bookmark: _Toc215652891]2.5.5 Implications across sectors
DRM SAP necessitates the incorporation of fire risk management into overarching governance and planning frameworks. Standardized risk assessments, hazard mapping, and the incorporation of fire risk into municipal development plans facilitate proactive decision-making (Liao et al., 2024). In residential, commercial, and industrial contexts, governance mechanisms—such as licensing, zoning, and construction codes—must align with regional fire safety standards to provide uniform enforcement and mitigate jurisdictional discrepancies (Alkış, et al., 2021). In informal industry and market situations, governance must reconcile safety with inclusive growth, eschewing punitive measures that disadvantage small operators while fostering accessible compliance routes (Naser & Kodur, 2025).  Effective governance of dumpsites and veld fires necessitates comprehensive land-use planning, environmental management, and cross-border collaboration due to the transboundary characteristics of certain fire incidents (Jakhar et al., 2023).
Implications of Prevention and Mitigation: Prevention and mitigation are fundamental to the objectives of Disaster Risk Management Strategic Action Plans. Residential fire prevention prioritizes secure electrical wiring, proper fuel storage, and community-based risk mitigation, encompassing fire-resistant housing designs and defensible space principles (Alkış, et al., 2021). Commercial and industrial environments necessitate industry-specific safety regulations, process safety management, and routine inspections to avert ignition sources and fuel-related risks (Zerbo et al., 2020). The informal sector gains from affordable safety equipment and community-oriented risk mitigation programs that are culturally relevant and linguistically accessible (Naser & Kodur, 2025). Market contexts necessitate design attributes that mitigate fire propagation, including sufficient aisle widths and fire barriers, as well as shared firefighting resources (Kim et al., 2023). Fire prevention in dumpsites is enhanced through trash segregation, regulated combustion techniques, and methane management to mitigate ignition risks and emissions (Chavan et al., 2022). Veld fires necessitate preventive strategies like controlled burns, firebreaks, and community education regarding seasonal fire hazards (Dabrowska et al., 2023). In various circumstances, climate variability and fuel load management are essential for decreasing ignition probability and fire intensity (Liao et al., 2024).
[bookmark: _Toc215652892]2.5.6 Harare (city-level measures in Zimbabwe): governance, sectors, and practical actions
i. The City of Harare employs a set of statutory instruments and regulatory norms that govern urban fire safety practices. The fundamental legislation is the Urban Councils Act (Chapter 29:15). The Urban Councils Act delineates the governance structure for municipal authorities, encompassing responsibility for public safety, service provision, and the management of urban risks. It establishes the legal framework for fire prevention administration, fiscal allocation for fire services, and collaboration with other municipal agencies (Urban Councils Act, ch. 29:15). The Regional Town and Country Planning Act governs spatial planning and land utilization within the region, facilitating risk assessment, zoning, and the incorporation of fire protection measures into urban growth. This legislation facilitates the establishment of safer constructed environments via informed planning, regulation of building density, setbacks, and access for firefighting equipment (Regional Town and Country Planning Act, ch. 29:12). The model building regulations provide defined technical specifications for building design, construction, and occupancy that affect fire resistance, means of egress, and fire prevention systems. These ordinances facilitate uniform fire safety standards for newly constructed and rebuilt edifices (Model Building ordinances, 1977). Government Notice 843 delineates regulatory measures that have historically influenced fire preventive and response frameworks, encompassing licensing, inspection protocols, and enforcement mechanisms for fire safety adherence within local jurisdictions (Government Notice 843, 1968). Government Notices 1026 and 1027 are preliminary regulatory documents that enhance the comprehensive framework for the storage and dispensing of flammable liquids, encompassing organizational duties and emergency protocols (Government Notice 1026, 1949; Government Notice 1027, 1949).  These devices facilitate prevention, preparedness, reaction, compliance, and accountability.

i. Prevention: Urban planning and construction rules (Regional Town and Country Planning Act, Model Building Bylaws) affect the city's capacity to diminish fire risk via zoning, secure building practices, and focused risk mitigation in high-risk zones (Zhakata, 2024).
ii. Preparedness: The legal structure established by the Urban Councils Act and related government proclamations grants the power to create fire services, train personnel, maintain equipment, and perform routine inspections and drills (Masimba & Walnycki, 2024). 
iii. Response: The enforcement provisions, licensing, and interdepartmental coordination facilitated by these instruments ensure prompt incident reporting, accessibility for emergency services, and standardized response protocols during fire incidents (Kasimbazi, 2024). 
iv. Compliance and Accountability: Aligning municipal operations with these Acts and Notices allows for the auditing, updating, and improvement of Harare’s fire prevention and response mechanisms to address evolving risks and urban growth (Zhakata, 2024).
[bookmark: _Toc215652893]2.6 Research Gap
Existing literature on urban fire hazards has largely established the key drivers of fire risk—such as unsafe electrical systems, high-density informal settlements, flammable building materials, and weak institutional capacity—particularly in low- and middle-income countries (Walls et al., 2020; Adiba, 2023; Zhang et al., 2023). While these studies provide valuable general insights, they tend to be broad, fragmented, and often lack context-specific analysis, especially for rapidly urbanising African cities. In the case of Harare, available evidence is mostly descriptive and incident-based, with limited systematic assessment of how hazard, exposure, vulnerability, and response capacity interact to shape fire risk outcomes (Bhanye et al., 2023). Furthermore, there is insufficient empirical evaluation of the effectiveness of existing fire prevention and response mechanisms, as well as limited integration of socioeconomic impacts into fire risk analysis. Therefore, the key research gap lies in the absence of a comprehensive, integrated, and context-specific assessment of urban fire risk in Harare that simultaneously examines its determinants, impacts, and mitigation capacity. Addressing this gap is essential for generating evidence-based insights to inform targeted policy interventions, improve fire risk management strategies, and enhance urban resilience.

[bookmark: _Toc215652894]2.7 Summary 
Addressing fire risk necessitates a focus on prevention, protection, and mitigation at global, regional, and urban levels. International standards such as NFPA and ISO, along with frameworks like IFC and IPCC, guide best practices. Concurrently, regional standards established by SADC DRM SAP advocate risk-informed governance and effective knowledge management. At the regional level, SADC prioritizes the integration of fire risk into governance, planning, early warning systems, and urban resilience, emphasizing cross-border coordination and inclusive development; however, implementation is inconsistent. Governance at the city level in Harare is structured according to the Urban Councils Act and the Regional Town and Country Planning Act, which establish the legal framework for fire safety management, budget allocation, and land-use planning. Model building bylaws establish technical criteria for construction and occupancy; however, they necessitate enhanced alignment with regional standards and global best practices. Practical actions encompass various sectors, including residential, commercial, industrial, markets, informal sectors, dumpsites, and veld fires. Prevention strategies encompass safe electrical wiring, fuel management, compartmentation, safe egress, controlled burns, firebreaks, waste segregation, and community education. Mitigation focuses on early detection, prompt alerts, accessible fire services, and evacuation strategies.  A comprehensive framework for global and regional integration of fire prevention and mitigation exists; however, significant research gaps persist. 


















[bookmark: _Toc215652895][bookmark: _Toc215652896]CHAPTER 3
Research Methodology
[bookmark: _Toc215652897]
3.1 Introduction
The research employed a mixed-methods approach to evaluate the effects of urban fire hazards in Harare City. The primary objective was to gather both quantitative and qualitative data to elucidate the causes, frequency, impacts, and mitigation measures associated with urban fire dangers. The mixed-methods objective was to juxtapose quantitative data with qualitative data using a convergent design and the merging approach. Mixed methods research emerged as a unique methodology in the late 1980s, and understanding its historical context was essential in formulating a justification for its use. Over its 35-year existence, mixed methods of research developed into a comprehensive technique, characterized by explicit definitions of its fundamental components, including research problems, data collection, data analysis, interpretation, and written outputs. The research design facilitated an in-depth examination of the causes of fire occurrences and their social and economic repercussions in Harare, ensuring that the results were precise, reliable, and relevant to the local environment.
Quantitative data were collected from the fire department and relevant municipal agencies using official records and structured surveys to assess the frequency, response times, and damage costs of urban fires. Likewise, qualitative data in this research were collected using focus groups, interviews, and field observations to examine community perceptions, behavioural factors, and policy-related issues. Integrating these methodologies enhanced data richness, facilitated triangulation, and ensured a comprehensive understanding of the fire threat environment in Harare.

A case study approach that focused on Harare City was adopted to contextualize findings in the local urban setting. Ethical considerations throughout the research process followed principles related to informed consent and confidentiality. The main aim of the methodology was to generate information that can inform policy development toward effective fire hazard management in Harare and other urban settings.

[bookmark: _Toc215652898]3.2 Research Design
This study is anchored in the pragmatist research paradigm, which emphasises the use of methods best suited to addressing the research problem rather than adherence to a single philosophical stance (Creswell & Creswell, 2023). Pragmatism supports the integration of both quantitative and qualitative approaches, making it appropriate for complex urban risk studies that require both measurement and contextual understanding. Guided by this paradigm, the study adopts a mixed methods research design, combining quantitative techniques (e.g., surveys, secondary data analysis) with qualitative approaches (e.g., interviews, observations). Mixed methods designs are widely used in urban risk and disaster studies to capture both statistical patterns and lived experiences (Creswell & Plano Clark, 2018). The strength of this design lies in its ability to provide complementarity, triangulation, and a more comprehensive understanding of fire risk. However, it is often criticised for being time-consuming, resource-intensive, and methodologically complex. Despite these limitations, the design is appropriate for this study because urban fire risk in Harare involves multidimensional factors—physical, social, and institutional—that cannot be fully understood using a single method. The mixed methods approach enables the study to quantify fire risk patterns while also explaining underlying causes and evaluating response mechanisms, thereby strengthening the validity and applicability of the findings.

[bookmark: _Toc215652899]3.2.1 Rationale for Using a Mixed-Methods Approach
There were numerous typologies to categorize and distinguish different mixed methods approaches. Creswell and Clark (2018) portrayed various classification systems emanating from such areas as assessment, nursing, public health, education policy, and social and behavioral research. A multidisciplinary strategy was essential because of the complexity of urban fire threats. Quantitative data presented statistical proof of patterns and trends in incidents through an assessment of incidence, distribution, and impacts of fire occurrences; qualitative data provided access to community views, motivations, and responses that numerical data alone could not reach. Such a combination of methods made sure the trends that were measurable would also be found and contextualized within institutional practices and lived community experiences. Of the three main mixed-method designs, which are convergent, explanatory sequential, and exploratory sequential, the convergent design was applied. This design aims to juxtapose qualitative findings with quantitative results by integrating both sets of data. The basis of this approach was the belief that qualitative and quantitative data give different yet complementary forms of knowledge, and together yield robust outcomes (Shaw et al., 2013).

[bookmark: _Toc215652900]3.2.2 Quantitative Component
The quantitative aspect assessed objective hypotheses by analyzing the relationships among the variables measured numerically through the use of statistical methods. The written report at the end followed an organized structure that included the introduction, literature and theory, methodology, findings, and commentary (Creswell & Creswell, 2023). In this study, numerical data were collected by analyzing official fire incident records and conducting structured resident surveys. This aspect examined the prevalence of fire hazards, their causes, and impacts across neighborhoods. The data were subjected to descriptive and inferential statistical analysis-developing frequency distributions, chi-square tests, and correlation analysis-to identify significant associations and hotspots.

[bookmark: _Toc215652901]3.2.3 Qualitative Component
Qualitative research studied and interpreted meanings that individuals or groups gave to social or human problems. It included activities such as formulating questions, gathering data in natural settings, and using inductive analysis to develop themes from detailed accounts (Creswell & Creswell, 2023). The structure of the final report was flexible. The qualitative component added richness to the quantitative findings by exploring perceptions, causes, and mitigation strategies as conceived by officials and community members (Creswell & Clark, 2018). Semi-structured interviews with city officials and fire personnel were conducted, whereas for community leaders and residents, there were focus groups. These approaches allowed them to understand the institutional challenges, community behaviors, and perceptions at the local level. Qualitative data were thematically analyzed to identify patterns and learn from insights that are not possible with statistics.
[bookmark: _Toc215652902]3.2.4 Integration of Approaches
Mixed-methods inquiry involved the collection of quantitative and qualitative data, systematic integration, and formation of meta-inferences from combined datasets. The mixed methods design places emphasis on the synthesis of findings from both datasets during analysis and interpretation. Triangulation enhanced the understanding of fire threats affecting Harare and added to the validity and reliability of results. Community perceptions were integrated with statistical data on hotspots in order to come up with comprehensive and intervention-oriented insights.
[bookmark: _Toc215652903]3.3 Sampling Methods

The sampling process involved the selection of a sample of individuals, groups, or units from a larger population. Its purpose is to obtain a representative sample reflecting diversity in the population. As posited by Ahmad et al. (2023), proper sampling enhances efficiency, validity, and reliability.

[bookmark: _Toc215652905]3.3.1 Target Population
The target population comprised key stakeholder groups directly involved in or affected by urban fire hazards and fire risk management in Harare City. These groups were selected due to their practical experience, institutional roles, and community-level engagement in fire prevention and response.
Table 3.1 Target population
	Category of Respondents
	Description / Role
	Justification for Inclusion

	Residents of Harare City
	Household members living in various suburbs of Harare
	Direct experience of fire incidents and exposure to fire risks in residential areas

	Fire Brigade Officials
	Personnel responsible for fire response and emergency management

	Provide technical insight on fire causes, response capacity, and operational challenges

	Town Planning Department Staff
	Urban planners and regulatory officials
	Responsible for land-use planning, building control, and urban safety regulation

	Community Leaders and Safety Practitioners
	Local leaders, NGOs, and community safety advocates
	Play a role in awareness, mobilisation, and local fire risk prevention initiatives



[bookmark: _Toc215652906]3.3.2 Sampling Techniques
Since there is great diversity in infrastructure and risk, the study has taken Harare and divided it into geographic strata. Households were then selected through random systematic sampling to ensure that representation was drawn from across regions. Thus, this research selected participants with relevant expertise who were fire officials, planners, safety professionals, and community leaders to yield rich qualitative data because these groups regularly address disaster preparedness and recovery efforts in a variety of ways (Huberman & Miles, 2002).

Using Yamane’s (1967) formula at a 95% confidence level and 5% margin of error, a target population of 1,200 yields a sample size of 300 respondents, which was adopted for this study.
[image: ]
n=300
For qualitative interviews, 20 key informants were selected or until data saturation was reached.

[bookmark: _Toc215652907]3.4 Data Collection Instruments
[bookmark: _Toc215652908]3.4.1 Quantitative Instruments
The study used structured questionnaires with closed-ended questions to collect numerical data from residents and relevant stakeholders. The questionnaires captured information on fire incidence experience, perceived causes of fire hazards, and awareness of fire safety measures. The instruments were pilot-tested to improve clarity, reliability, and validity before full deployment. In addition, secondary data on fire incidents, causes, and locations were obtained from official records provided by the Harare Fire Brigade and other relevant institutions.
[bookmark: _Toc215652909]3.4.2 Qualitative Instruments
[bookmark: _Toc215652910]Qualitative data were collected using semi-structured interviews and focus group discussions (FGDs) with key informants, including fire brigade officials, town planning staff, and community leaders. These tools allowed for in-depth exploration of fire risk drivers, institutional challenges, and community experiences. Interview guides ensured consistency while allowing flexibility for participants to elaborate on key issues. All data collection procedures adhered to ethical standards, including informed consent, confidentiality, anonymity, and voluntary participation (Stadnick et al., 2021; Williams et al., 2021).
3.5 Methods for Data Analysis
3.5.1 Quantitative Analysis 
Quantitative data from questionnaires were coded, entered, and cleaned using SPSS. The analysis involved descriptive statistics (frequencies, percentages, and charts) to summarise patterns of fire hazards and their causes. Where appropriate, inferential statistics were applied to examine relationships between variables. In addition, Geographic Information Systems (GIS) were used to map and visualise spatial patterns of fire hotspots across Harare.

3.5.2 Qualitative Analysis 
Qualitative data from interviews and FGDs were audio-recorded, transcribed verbatim, anonymised, and analysed using thematic analysis following Braun and Clarke (2006). The analysis involved identifying, coding, and categorising recurring themes related to fire causes, impacts, and institutional response capacity. Triangulation was used to compare qualitative findings with quantitative results to improve validity and depth of interpretation.
3.6 Ethical Considerations
This study adhered to established ethical principles governing research involving human participants. Prior to data collection, informed consent was obtained from all participants after clearly explaining the purpose of the study, procedures, and their right to withdraw at any time without penalty. Participation was entirely voluntary. Confidentiality and anonymity were strictly maintained by ensuring that no personal identifiers were recorded in the data sets or reported findings. Data collected were securely stored and accessed only by the researcher. Permission to conduct the study was also sought from relevant authorities, including local administrative and institutional gatekeepers. Ethical conduct was maintained throughout the research process in line with standard academic research ethics.
3.7 Limitations of the Study
This study was subject to several limitations. Firstly, the mixed methods design, while providing comprehensive insights, was time-consuming and resource-intensive, particularly in integrating quantitative and qualitative data. Secondly, the study was geographically limited to Harare City, which may reduce the generalisability of the findings to other urban areas in Zimbabwe or beyond. Thirdly, reliance on self-reported data from questionnaires and interviews may introduce response bias, as participants may underreport or overstate certain experiences related to fire incidents. Additionally, access to some official fire records was constrained, which may have limited the depth of secondary data analysis. Despite these limitations, triangulation of data sources was used to enhance the reliability and validity of the findings.
[bookmark: _Toc215652915]3.8 Data Cleaning
Questionnaire data cleaning procedures used to assess fire hazard impacts in Harare City included handling missing values through case wise deletion for extensive missingness and imputation for common patterns, while preserving sample representativeness. Open-ended responses were coded via an iterative framework with independent coders to ensure reliability, and consistency checks were used to identify and address logical inconsistencies and data entry issues. 

Standardisation of fire incident records involved ensuring consistent date formats, uniform incident classification, and standardized location names across all records. Dates were standardized to enable reliable temporal analyses, while incident classifications were harmonised into predefined categories which are residential, commercial, industrial, market, dumpsites, veld and home industry fires to facilitate comparability and aggregation. 

3.9 Summary 
[bookmark: _Hlk215434731][bookmark: _Toc215652911]This chapter outlined the research methodology used to examine urban fire hazards in Harare City. The study was guided by a pragmatist paradigm and adopted a mixed methods research design, combining quantitative and qualitative approaches to ensure a comprehensive analysis of fire risk dynamics. Data were collected using structured questionnaires, semi-structured interviews, focus group discussions, and secondary data from official fire records. Stratified random sampling and purposive sampling techniques were used to ensure both representativeness and expert input from key stakeholders, including residents, fire brigade officials, town planning staff, and community leaders. Quantitative data were analysed using SPSS for descriptive and inferential statistics. Qualitative data were analysed thematically using Braun and Clarke’s framework, with triangulation applied to integrate findings from multiple sources. Ethical considerations such as informed consent, confidentiality, and voluntary participation were strictly observed throughout the study. Although the study faced limitations related to scope, resources, and generalisability, these were mitigated through methodological triangulation. Overall, the methodology provided a robust framework for assessing the causes, impacts, and mitigation of fire hazards in Harare City.

















Chapter 4
[bookmark: _Toc215652912]Data Analysis, Findings, and Discussion

[bookmark: _Toc215652913]4.1 Introduction
This chapter presents the results of the study on urban fire hazards in Harare City. The findings are organised in line with the study objectives, focusing on the causes of fire hazards, their socioeconomic and infrastructural impacts, and the effectiveness of existing fire prevention and response mechanisms. The results are derived from both quantitative and qualitative data collected through questionnaires, interviews, focus group discussions, secondary fire records, and GIS analysis. Quantitative findings are presented using descriptive and inferential statistics, while qualitative findings are organised thematically to capture stakeholder perspectives and lived experiences. Where appropriate, the findings are triangulated to enhance validity and provide a more comprehensive understanding of urban fire risk dynamics in Harare. The chapter begins with an overview of respondent characteristics before presenting results aligned to each research objective.

[bookmark: _Toc215652916]4.2.2 Variable Construction
Variable definitions:
a. Commercial fire
These are fires occurring in commercial establishments such as shops, offices, restaurants, and malls. They often involve mixed-use occupancies and may require coordinated suppression and evacuation due to high occupant density and valuable assets.
b. Domestic fire
These are fires that start in residential settings, including houses and apartments. They pose risks to occupants and focus on personal safety, early detection, and rapid evacuation.
c. Industrial fire
Fires in industrial facilities like factories, warehouses, or manufacturing plants. They can involve hazardous materials and complex suppression needs due to large-scale operations and specialized equipment.
d. Grass fire
Fires that spread across grasslands or on urban rural interface, typically driven by wind and fuel continuity
e. Rubbish fire
Fires involving waste materials such as litter, garbage, or discarded items. They can ignite easily, produce toxic smoke, and may require rapid intervention to prevent spread.
f. Home industry fire
Fires in home-based small-scale production or informal manufacturing setups. They often involve mixed occupancies and require addressing both occupational safety and residential fire safety.
g. Market fires
Fires occurring within market precincts or stalls, potentially affecting multiple vendors. They demand rapid access, massive crowd management, and protection of valuable goods and infrastructure.
Table 4.1 Fire incidence over the years
	
	Commercial
	Domestic
	Industrial
	Grass
	Rubbish
	Home industries
	Market Fires 
	Total

	2015
	107
	125
	14
	177
	83
	12
	1
	519

	2016
	152
	100
	17
	182
	76
	11
	1
	539

	2017
	131
	108
	15
	178
	69
	12
	3
	516

	2018
	140
	154
	12
	194
	86
	13
	2
	601

	2019
	140
	154
	14
	194
	86
	13
	2
	601

	2020
	144
	110
	15
	175
	69
	5
	3
	521

	2021
	173
	119
	14
	161
	0
	2
	2
	471

	2022
	167
	128
	17
	153
	87
	4
	4
	658

	2023
	175
	147
	152
	224
	86
	7
	4
	658

	2024
	161
	138
	10
	241
	109
	26
	3
	688

	Total
	1490
	1283
	280
	1879
	751
	105
	25
	5772




Figure 4.1 7 categories of fire incidents
From the results Figure 4.17 above from the Harare Fire Brigade an analysis across the decade, grass fires emerge as the most frequent fire incidents by a wide margin, totaling 1,879 calls. This category consistently accounts for a large share of urban fire activity, with notable surges in 2023 (224) and 2024 (241). The persistence and seasonality of grass fires point to underlying environmental and management factors: dry conditions, heat stress, inadequate vegetation maintenance in the urban interface, and potential human ignition sources such as land clearance for urban agriculture. The data thus signal that the urban-fire hazard landscape is heavily shaped by vegetation management and climate-influenced risk, making prevention efforts in outdoor spaces a high-leverage area.
Domestic and commercial fires constitute the next largest categories, with domestic fires totaling 1,283 and commercial fires 1,490 over the ten-year horizon. Collectively, these two categories dominate the urban fire burden and likely reflect the everyday risk environment faced by residents and businesses. Domestic fires driven by cooking incidents, electrical faults, heating equipment, and unattended or improperly used appliances carry substantial human risk given occupancy patterns and time spent at home. Commercial fires, while geographically diverse in origin, often stem from electrical faults, heating or processing equipment, and the presence and storage of flammable materials within the enterprises. The sustained presence of these categories through most years indicates a persistent demand for targeted safety interventions at the household and business levels, including compliance with fire bylaws, maintenance of electrical infrastructure, and public education on safe practices.
Rubbish fires, totaling 751, present a non-trivial but more variable contribution to the urban fire burden. The data show a curious dip in 2021 (0 incidents) alongside otherwise recurring activity, suggesting possible reporting gaps or interventions during that year. Nevertheless, rubbish fires remain an important channel for urban hazards because they can contribute to air pollution and, depending on the materials burned, escalations to structural fires. The relatively moderate but steady presence of rubbish fires underscores the need for waste management practices that minimize fire ignition risk, as well as public awareness about safe waste disposal and burning practices.
Industrial and home-industries fires, while smaller in total, highlight occupational and facility-level risk. With 143 industrial and 105 home-industries fires across the decade, these categories remind us that fire safety cannot be limited to the residential sphere; workplaces and production environments require robust fire protection ranging from electrical safety and equipment maintenance to proper storage of flammable materials and clear emergency procedures. Market fires, though small in absolute terms (24 total), reinforce the reality that commercial-facing venues can be sources of ignition and exposure in densely populated areas.

[bookmark: _Toc215652917][bookmark: _Hlk215321902]4.3 Descriptive Statistics by Fire-incident Category
Table 4.2 Descriptive Statistics
	

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation
	Variance

	Commercial
	11
	107
	1490
	270.91
	404.822
	163880.491

	Domestic
	11
	100
	1283
	233.27
	348.645
	121553.018

	Industrial
	11
	10
	280
	50.91
	86.519
	7485.491

	Grass
	11
	153
	1879
	341.64
	510.528
	260639.255

	Rubbish
	11
	0
	751
	136.55
	205.605
	42273.473

	Home industries
	11
	2
	105
	19.09
	29.211
	853.291

	Market Fires
	11
	1
	25
	4.55
	6.861
	47.073

	total
	11
	471
	5772
	1049.45
	1567.870
	2458217.473

	Valid N (listwise)
	11
	
	
	
	
	



The table presents descriptive statistics for fire incidents categorized by type, with each category having 11 observations. The key measures include minimum, maximum, mean, standard deviation, and variance. For example, “Grass” fires have a mean of 341.64, indicating that on average, these incidents involve higher values compared to “Home industries,” which have a mean of 19.09. The standard deviation reflects variability within each category; “Grass” fires have a high standard deviation of 510.528, suggesting considerable variation in incident counts or severity. The total row aggregates all categories, with a mean of 1049.45 and a large standard deviation of 1567.870, indicating wide variability across all fire types. The minimum and maximum values show the range of incidents, from as low as 0 (“Rubbish”) to as high as 5772 (“total”). Variance, being the square of the standard deviation, quantifies dispersion; for example, “Commercial” fires have a variance of 163,880.491, indicating substantial spread in the data. This table helps identify which categories tend to have higher or more variable incident counts, guiding resource allocation or further analysis. The “total” row summarizes the overall fire incidents, providing a broad view of the dataset’s scale and variability. 

[bookmark: _Toc215652918]4.3.1 Residential Fires
The table below lists domestic fire incidents by value over the 10-year period, showing the number of occurrences N and the corresponding percentages % of total fires, where each row represents fires themselves. Most fires have a single occurrence (about 9.1% each), while 154 stand out with 2 occurrences (18.2%), indicating it is relatively more common than the others. 
The percentages sum to roughly 100%, highlighting the distribution of fire causes or locations and helping identify prevalent risk factors for targeted safety measures and resource allocation.

Table 4.3 Domestic/Residential Fires
	

	
	N
	%

	100
	1
	9.1%

	108
	1
	9.1%

	110
	1
	9.1%

	119
	1
	9.1%

	125
	1
	9.1%

	128
	1
	9.1%

	138
	1
	9.1%

	147
	1
	9.1%

	154
	2
	18.2%

	1283
	1
	9.1%


	            


[image: ]
Figure 4.2 Residential fires

[bookmark: _Toc215652919]4.3.2 Market Fires
The table shows a dataset of market fires where the total percentages sum to 100%, with common values of 2 or 3 fires per case at 27.3% each. The distribution is largely centered on small numbers of fires, forming a somewhat symmetric middle around 2–3. 



Table 4.4 Market fires
	

	
	N
	%

	1
	2
	18.2%

	2
	3
	27.3%

	3
	3
	27.3%

	4
	2
	18.2%

	25
	1
	9.1%



[image: ]
Figure 4.3 Market fires

4.3.3 Industrial Fires The most frequent N values are 14 (3 occurrences, 27.3%), followed by 15 and 17 (2 occurrences each, 18.2%), while the least frequent are 10, 12, and 152 (each 1 occurrence, 9.1%).  

Table 4.5 Industrial Fires

	

	
	N
	%

	10
	1
	9.1%

	12
	1
	9.1%

	14
	3
	27.3%

	15
	2
	18.2%

	17
	2
	18.2%

	152
	1
	9.1%

	280
	1
	9.1%




[bookmark: _Hlk215324448][image: ]
Figure 4.4 Industrial fires

[bookmark: _Toc215652920]4.3.4 Commercial Fires
The table shows how often each N value appears, with counts adding up to 10 observations in total. Most N values occur once, while the value 194 occurs twice, yielding frequencies that translate into percentages (e.g., 1 → 9.1% and 2 → 18.2%) based on the total of 10. This is a typical frequency distribution, illustrating that the dataset is dominated by rare single occurrences and a single value with a higher count, which shapes the overall distribution.

	Table 4.7 Commercial



	
	N
	%

	107
	1
	9.1%

	131
	1
	9.1%

	140
	2
	18.2%

	144
	1
	9.1%

	152
	1
	9.1%

	161
	1
	9.1%

	167
	1
	9.1%

	173
	1
	9.1%

	175
	1
	9.1%

	1490
	1
	9.1%
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Figure 4.5 Commercial fires
[bookmark: _Toc215652921]4.3.5 Grass Fires
The table below shows grass fire incidents grouped by the number of fires per incident, totaling 10 fires across all entries, with percentages indicating each group’s share of the total.   Most incidents involve a single fire (about 9.1% each for several single-fire entries), while incidents with two fires account for about 18.2%, roughly double a single-fire percentage.  
 Table 4.8 Grass fires
	

	
	N
	%

	153
	1
	9.1%

	161
	1
	9.1%

	175
	1
	9.1%

	177
	1
	9.1%

	178
	1
	9.1%

	182
	1
	9.1%

	194
	2
	18.2%

	224
	1
	9.1%

	241
	1
	9.1%

	1879
	1
	9.1%
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Figure 4.6 Grass fire

[bookmark: _Toc215652922]4.3.6 Dumpsite Fires
The data shows a total of 10 rubbish fires, with percentages representing the share of fires for each N value; the most common counts are N=86 (27.3%) and N=69 (18.2%), while several other counts (0, 76, 83, 87, 109) each account for 9.1%. The distribution is skewed, clustering around N=86 and, to a lesser extent, N=69, indicating most incidents involve around these counts and fewer at other values. 

Table 4.9 Rubbish fires
	

	
	N
	%

	0
	1
	9.1%

	69
	2
	18.2%

	76
	1
	9.1%

	83
	1
	9.1%

	86
	3
	27.3%

	87
	1
	9.1%

	109
	1
	9.1%

	751
	1
	9.1%
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Figure 4.7 Rubbish fires

[bookmark: _Toc215652923]4.3.7 Home Industry Fires
The data show home industry fires with N values, where 12 and 13 occur most frequently (18.2% each) and the smaller values (2, 4, 5, 7, 11) are less frequent (9.1% each).  Most fires involve a moderate number of incidents, while higher N values (12, 13, 26) appear less often but contribute a substantial share of cases.  
Table 4.9 Home industry fires

	
	N
	%

	2
	1
	9.1%

	4
	1
	9.1%

	5
	1
	9.1%

	7
	1
	9.1%

	11
	1
	9.1%

	12
	2
	18.2%

	13
	2
	18.2%

	26
	1
	9.1%

	105
	1
	9.1%
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Figure 4.8 Home Industries fires


[bookmark: _Toc215652927]4.4 Analysis of Questionnaires
[bookmark: _Toc215652928]4.4.1 Demographics
a) Age
In the Table 4.15 below a sample of 90 individuals shows the 25–34 age group as the most common (32 people, 35.6%), followed by 55–64 (18 people, 20.0%), with under 18 and 18–24 each at 11 people (12.2%), 35–44 at 15 (16.7%), and 45–54 at 3 (3.3%).  Cumulative percentages rise from the youngest to the oldest groups and reach 100% at the final group, indicating all data points are accounted for.  This distribution suggests most participants are 25–34 years old, with a notable secondary concentration in 55–64, and the data can inform age-demographic analyses and distribution shape.

Table 4.11 Age

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Under 18
	11
	12.2
	12.2
	12.2

	
	18–24
	11
	12.2
	12.2
	24.4

	
	25-34
	32
	35.6
	35.6
	60.0

	
	35-44
	15
	16.7
	16.7
	76.7

	
	45-54
	3
	3.3
	3.3
	80.0

	
	55-64
	18
	20.0
	20.0
	100.0

	
	Total
	90
	100.0
	100.0
	



b) [bookmark: _Hlk215425512][bookmark: _Hlk215424671]Gender
The Table 4.16 below presents the distribution of gender among the participants, with 51 males and 39 females. The frequency column shows the count of each group, while the percent and valid percent columns indicate the proportion relative to the total sample. Both the percent and valid percent are identical here, suggesting no missing data or exclusions. The percentages are calculated by dividing each group’s count by the total (90) and multiplying by 100: for males, (51/90) x 100 = 56.7%; for females, (39/90) x 100 = 43.3%. The cumulative percentages show the running total, with males accounting for 56.7% and females reaching 100%, confirming the total sample size. This table helps understand the gender composition of the sample, which can be useful for further analysis or comparisons. The “Total” row confirms the sum of the counts and percentages, ensuring data consistency. The “Valid Percent” column indicates the percentage of each group relative to the total valid responses, which in this case equals the percent column because there are no missing data. 
Table 4.12 Gender 
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	51
	56.7
	56.7
	56.7

	
	Female
	39
	43.3
	43.3
	100.0

	
	Total
	90
	100.0
	100.0
	



c) Residence
The Table 4.17 below shows 90 respondents distributed across Northern suburbs (20%), Southern suburbs (28.9%), Western suburbs (33.3%), Eastern suburbs (6.7%), and those who do not reside in Harare but work there (11.1%), with percentages based on valid responses. Western suburbs have the highest representation (33.3%), followed by Southern suburbs (28.9%), then Northern (20%), Eastern (6.7%), and non-resident workers (11.1%). This distribution can inform urban planning and resource allocation by highlighting where residents and commuters are concentrated.
	[bookmark: _Hlk215425239]Table 4.13 Location of residence


	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Northern suburbs
	18
	20.0
	20.0
	20.0

	
	Southern suburbs
	26
	28.9
	28.9
	48.9

	
	Western suburbs
	30
	33.3
	33.3
	82.2

	
	Eastern suburbs
	6
	6.7
	6.7
	88.9

	
	Do not stay in Harare but work in Harare
	10
	11.1
	11.1
	100.0

	
	Total
	90
	100.0
	100.0
	




Occupation
In the Table 4.18 below; Students (12, 13.3%), Employed in Public Sector (42, 46.7%), Employed in Private Sector (24, 26.7%), Self-employed (8, 8.9%), and Unemployed (4, 4.4%), with valid percentages based on non-missing data and a cumulative percent showing running total (e.g., 13.3% students + 46.7% public sector = 60.0%). The largest group is public-sector employees, followed by private-sector employees, self-employed, students, and unemployed. The table provides a complete 100% breakdown of the sample and can be used to compare categories, calculate proportions, and analyse trends in occupational status.
[bookmark: _Hlk215425209]Table 4.14 Current occupation
	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Students
	12
	13.3
	13.3
	13.3

	
	Employed (Public Sector)
	42
	46.7
	46.7
	60.0

	
	Employed (Private Sector)
	17
	18.9
	18.9
	78.9

	
	Self-employed
	13
	14.4
	14.4
	93.3

	
	Unemployed
	6
	6.7
	6.7
	100.0

	
	Total
	90
	100.0
	100.0
	



4.4.2 Knowledge, Attitudes, and Practices
a) Residential fires
The survey on results Table 4.19 indicate that the leading causes of residential fires in Harare are electrical faults (41.1%), gas leaks (20.0%), and cooking accidents (16.7%), with other causes like candles, faulty appliances, smoking, heating, and arson making up smaller shares.  Electrical faults and gas leaks together account for over 88.9% of fires, highlighting electrical wiring safety and gas leak detection as the primary prevention targets.  Overall, the data supports prioritizing safety measures and resource allocation toward electrical safety and gas leak prevention to effectively reduce fire incidents. 

Table 4.15residential fires

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Electrical faults (overloads, faulty wiring)
	37
	41.1
	41.1
	41.1

	
	Cooking accidents (unattended cooking, open flames)
	15
	16.7
	16.7
	57.8

	
	Heating equipment (oil heaters, stoves)
	5
	5.6
	5.6
	63.3

	
	Arson/vandalism
	1
	1.1
	1.1
	64.4

	
	Smoking-related fires
	4
	4.4
	4.4
	68.9

	
	Gas leaks
	18
	20.0
	20.0
	88.9

	
	Faulty appliances
	4
	4.4
	4.4
	93.3

	
	Candles, lanterns
	6
	6.7
	6.7
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.20 below shows that among the respondents, 14.4% never experienced a fire hazard, 38.9% experienced it 1–2 times, 15.6% 3–5 times, 26.7% more than 5 times, and 4.4% were unsure.  In total, 85% have experienced a fire hazard at least once (38.9% + 15.6% + 26.7%), with a substantial 26.7% reporting more than five incidents, while a minority (14.4%) have never experienced one.  The data indicate fire hazards are relatively common in this population, underscoring the need for preventive safety measures and ongoing risk education, particularly for those with frequent hazards.
	Table 4.16 Residential fire hazard experienced



	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Never
	13
	14.4
	14.4
	14.4

	
	1–2 times
	35
	38.9
	38.9
	53.3

	
	3–5 times
	14
	15.6
	15.6
	68.9

	
	More than 5 times
	24
	26.7
	26.7
	95.6

	
	Not sure
	4
	4.4
	4.4
	100.0

	
	Total
	90
	100.0
	100.0
	



b) Commercial fires
The data in Table 4.21 from the responses shows that the most frequent causes of incidents in Harare shops and offices are Faulty or overloaded extension leads (28.9%), Electrical faults (24.4%), and Poor housekeeping and waste accumulation (23.3%).  Other causes include Storage of flammable liquids (12.2%), Arson/vandalism (7.8%), and Heating/equipment (3.3%), with higher percentages pointing to electrical-related problems as the leading issue.  Overall, the findings underscore the need for strong electrical safety practices, proper management of extension leads, and good housekeeping to reduce incidents.

	Table 4.17 Factors that most commonly contribute to fires in commercial premises



	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Electrical faults
	22
	24.4
	24.4
	24.4

	
	Faulty or overloaded extension leads
	26
	28.9
	28.9
	53.3

	
	Poor housekeeping and waste accumulation
	21
	23.3
	23.3
	76.7

	
	Heating/equipment
	3
	3.3
	3.3
	80.0

	
	Arson/vandalism
	7
	7.8
	7.8
	87.8

	
	Storage of flammable liquids
	11
	12.2
	12.2
	100.0

	
	Total
	90
	100.0
	100.0
	




c) Industrial Fires
In Harare’s industrial areas, awareness of fire hazards among 90 valid responses is categorized as Yes (69 respondents, 76.7%), No (14, 15.6%), and not sure (7, 7.8%) as shown in Table 4.22. This distribution indicates a high overall awareness, as the majority acknowledge fire hazards, with a relatively small portion uncertain. The data can guide policymakers and safety organizations to target the 15.6% who are unaware with awareness campaigns, reinforcing fire safety initiatives.
Table 4.18 frequencies and percentages of industrial fires
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	69
	76.7
	76.7
	76.7

	
	No
	14
	15.6
	15.6
	92.2

	
	Not sure
	7
	7.8
	7.8
	100.0

	
	Total
	90
	100.0
	100.0
	



The table 4.19 below shows frequencies and percentages for various fire hazards, with Valid Percent and Cumulative Percent indicating each hazard’s share among valid responses and the running total, respectively.  The most common hazards are “Flammable liquids or gases” (26.7%) and “Inadequate fire suppression systems” (24.4%), while the total responses sum to 90, implying some responses may be missing or invalid.  The Cumulative Percent demonstrates that the hazards up to “Blocked access for emergency services” collectively account for 100%, highlighting the distribution’s emphasis on the top hazards and guiding safety prioritization and resource allocation

	Table 4.19 frequencies and percentages for various fire hazards


	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	 Valid
	Flammable liquids or gases
	24
	26.7
	26.7
	26.7

	
	Electrical equipment and motors
	15
	16.7
	16.7
	43.3

	
	Hot work (welding, cutting)
	13
	14.4
	14.4
	57.8

	
	Inadequate fire suppression systems
	22
	24.4
	24.4
	82.2

	
	Blocked access for emergency services
	16
	17.8
	17.8
	100.0

	
	Total
	90
	100.0
	100.0
	


.
d) Dumpsite fires
[bookmark: _Hlk215430737]Table 4.20 Contribution of rubbish dumpsites towards fire hazards
	

	
	Frequeny
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	62
	68.9
	68.9
	68.9

	
	No
	11
	12.2
	12.2
	81.1

	
	Not sure
	17
	18.9
	18.9
	100.0

	
	Total
	90
	100.0
	100.0
	



In the Table 4.20above, respondents shows that 62 people (68.9%) believe dumpsites contribute to fires, while 11 (12.2%) think they do not and 17 (18.9%) are unsure, indicating overall majority awareness with notable uncertainty.   The percentages are consistent across valid and cumulative columns, reflecting data accuracy and a general recognition of dumpsites’ potential role in fire outbreaks due to factors like combustible waste or mismanagement.  These results suggest a need for targeted information campaigns and policy measures to improve knowledge and prevent waste-related fires through better waste management and prevention strategies.

	[bookmark: _Hlk215430857]Table 4.21 fire cause

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Methane ignition from decomposing waste
	21
	23.3
	23.3
	23.3

	
	Deliberate burning
	57
	63.3
	63.3
	86.7

	
	Spontaneous combustion of waste
	10
	11.1
	11.1
	97.8

	
	Firefighting delays due to access
	2
	2.2
	2.2
	100.0

	
	Total
	90
	100.0
	100.0
	



Based on Table 4.21 responses (100%), the most common fire cause is deliberate burning at 63.3%, followed by methane ignition from decomposing waste at 23.3%, spontaneous combustion of waste at 11.1%, and firefighting delays due to access at 2.2%. This indicates that human activity is a major driver of fires, with waste management and prevention of deliberate fires as key intervention points, while access delays, though smaller, remain a relevant factor. Understanding these proportions helps prioritize safety measures—restricting deliberate burning, improving waste decomposition controls, and enhancing firefighting access to reduce overall fire risk.

e) Market fires
	Table 4.22 

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Overloaded electrical connections
	32
	35.6
	35.6
	35.6

	
	Gas or open flame cooking at stalls
	17
	18.9
	18.9
	54.4

	
	Poor spacing and access for firefighting
	22
	24.4
	24.4
	78.9

	
	Accumulation of flammable goods
	7
	7.8
	7.8
	86.7

	
	Arson/vandalism
	12
	13.3
	13.3
	100.0

	
	Total
	90
	100.0
	100.0
	



From the responses as shown in Table 4.22, overloaded electrical connections are the leading factor of market fires at 35.6%, followed by poor spacing and access for firefighting at 24.4%, then gas or open flame cooking at stalls at 18.9%. Arson or vandalism accounts for 13.3%, with the accumulation of flammable goods at 7.8% as a less common contributor. The data suggest that electrical safety, better market layout for access, and regulation of open flames are key targets to reduce market fires.

Home industries
[bookmark: _Hlk215431520]Table 4.23 Primary fire risks in home industries
	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Gas/charcoal stoves
	10
	11.1
	11.1
	11.1

	
	Electrical adapters and unsafe wiring
	36
	40.0
	40.0
	51.1

	
	Storage of flammable liquids
	4
	4.4
	4.4
	55.6

	
	Overcrowded stalls/workspaces
	8
	8.9
	8.9
	64.4

	
	Poor waste management
	4
	4.4
	4.4
	68.9

	
	Inadequate fire safety awareness
	28
	31.1
	31.1
	100.0

	
	Total
	90
	100.0
	100.0
	



The data above as displayed by Table 4.23 identify electrical hazards as the top concern, with 40% of responses for “Electrical adapters and unsafe wiring,” followed by 31.1% for “Inadequate fire safety awareness,” highlighting gaps in electrical safety and fire prevention knowledge in home-based industries.  Other notable risks include “Gas/charcoal stoves” (11.1%) and “Overcrowded stalls/workspaces” (8.9%), with less frequent but relevant risks from “Storage of flammable liquids” and “Poor waste management” (each 4.4%). Electrical safety and fire safety awareness are the primary drivers of risk, and addressing these through education, proper wiring practices, and safe storage can significantly reduce fire hazards.

[bookmark: _Hlk215431710]4.4.3 Prevention and Preparedness Behaviours
a) Effectiveness of fire alarm systems, extinguishers, and evacuation plans during fire incidents
The data in table 4.24 shows that respondents perceive fire safety measures (alarm systems, extinguishers, and evacuation plans) as generally effective, with 50% rating them as “Effective” and 25.6% as “Very effective.” An additional 12.2% view them as “Somewhat effective,” while only 3.3% consider them “Not effective” and 8.9% are unsure. Overall, most respondents express high confidence in fire safety preparedness, highlighting the importance of these measures and the potential need for continued education or improvements.


	Table 4.24 Preparedness Behaviours


	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Very effective
	23
	25.6
	25.6
	25.6

	
	Effective
	45
	50.0
	50.0
	75.6

	
	Somewhat effective
	11
	12.2
	12.2
	87.8

	
	Not effective
	3
	3.3
	3.3
	91.1

	
	Don’t know
	8
	8.9
	8.9
	100.0

	
	Total
	90
	100.0
	100.0
	



[bookmark: _Toc215652929]4.4.4 Impact of fire hazards

	Table 4.25 levels of impact


	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	2 (Mild)
	20
	22.2
	22.2
	22.2

	
	3 (Moderate)
	15
	16.7
	16.7
	38.9

	
	4 (Severe)
	22
	24.4
	24.4
	63.3

	
	5 (Very severe)
	33
	36.7
	36.7
	100.0

	
	Total
	90
	100.0
	100.0
	



The data above on table 4.25 show five levels of impact (Mild, Moderate, Severe, Very Severe, Total) with frequencies and percentages describing how many respondents experienced each level; for example, 20 respondents (22.2%) reported mild impacts, and 33 respondents (36.7%) reported very severe impacts.  A cumulative 63.3% of respondents experienced severe or worse impacts (Severe or Very Severe), indicating that a substantial portion of households face serious consequences from urban fires.  The impacts are quite severe for many individuals, including potential injury, displacement, or loss of essentials, underscoring the need for effective fire prevention and targeted emergency preparedness interventions.

	Table 4.26 Loss as the most common outcome


	Frequency
	Percent
	Valid Percent
	Cumulative 

Percent

	Valid
	0
	32
	35.6
	35.6
	35.6

	
	0-5%: Negligible
	10
	11.1
	11.1
	46.7

	
	5-15% Minor
	8
	8.9
	8.9
	55.6

	
	15-30% Moderate
	16
	17.8
	17.8
	73.3

	
	30-60: Severe
	8
	8.9
	8.9
	82.2

	
	>60%: Critical/Catastrophic
	16
	17.8
	17.8
	100.0

	
	Total
	90
	100.0
	100.0
	



The Harare fire loss data on Table 4.26 above show 0% loss as the most common outcome (35.6%), with other loss categories distributed as negligible (11.1%), minor (8.9%), moderate (17.8%), severe (8.9%), and critical/catastrophic (>60%) (17.8%).  With 90 respondents, about 58 individuals experienced some property loss (sum of non-zero categories = 64.6%).  In percentage terms, 64.4% of respondents experienced some loss (i.e., 100% − 35.6%), while 35.6% experienced no loss.

Table 4.27 Environmental impact caused by fire 

	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Smoke and air irritation
	50
	55.6
	55.6
	55.6

	
	Contaminated water supply
	1
	1.1
	1.1
	56.7

	
	Soil and ash deposition
	5
	5.6
	5.6
	62.2

	
	Loss of vegetation
	31
	34.4
	34.4
	96.7

	
	Wildlife disturbance
	3
	3.3
	3.3
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.27 above shows that fires most commonly cause “Smoke and air irritation” (55.6%) and “Loss of vegetation” (34.4%), with secondary impacts including “Soil and ash deposition” (5.6%), “Wildlife disturbance” (3.3%), and “Contaminated water supply” (1.1%), based on valid responses totalling 90.  Overall, air quality and plant life are the primary environmental concerns from fires, with additional effects on soil, water, and wildlife.  These findings inform fire management and environmental protection by highlighting the need to limit smoke/air pollution and preserve ecosystems, while also addressing water quality and wildlife considerations.

[bookmark: _Toc215652930]4.4.5 Response
	Table 4.28 emergency services able to respond to fire incidents 



	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Very quickly (within 10 minutes)
	38
	42.2
	42.2
	42.2

	
	Quickly (10–20 minutes)
	27
	30.0
	30.0
	72.2

	
	Moderate (21–40 minutes)
	22
	24.4
	24.4
	96.7

	
	Slow (41–60 minutes)
	2
	2.2
	2.2
	98.9

	
	Very slow (>60 minutes)
	1
	1.1
	1.1
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.28 above indicates that emergency services generally responded quickly to the fire incidents witnessed by the respondents, with 42.2% arriving within 10 minutes and 30% within 10–20 minutes, totalling 72.2% of responses in the first two time frames. A further 24.4% arrived in 21–40 minutes, while only 2.2% were slow (41–60 minutes) and 1.1% very slow (>60 minutes). The data indicate that emergency responses were efficient and prompt in most cases, with delays being rare and rapid responses critical for safety and damage minimization.

	Table 4.29

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Excellent
	31
	34.4
	34.4
	34.4

	
	Good
	30
	33.3
	33.3
	67.8

	
	Fair
	17
	18.9
	18.9
	86.7

	
	Poor
	4
	4.4
	4.4
	91.1

	
	Very poor
	2
	2.2
	2.2
	93.3

	
	Not sure
	6
	6.7
	6.7
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.29 above shows Harare City’s fire prevention and response systems are viewed positively by respondents, with 34.4% rating them excellent and 33.3% good, totalling about 67.7% favourable. A minority rates them fair (18.9%), poor (4.4%), or very poor (2.2%), while 6.7% are unsure, indicating some room for improvement and gaps in awareness. Overall, the data suggests good to excellent perceived effectiveness, but targeted enhancements and greater public awareness could further boost performance.


	Table 4.30

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Public awareness and education
	32
	35.6
	35.6
	35.6

	
	Accessibility of fire stations and water supply
	10
	11.1
	11.1
	46.7

	
	Training of residents and business owners
	25
	27.8
	27.8
	74.4

	
	Availability and maintenance of firefighting equipment
	4
	4.4
	4.4
	78.9

	
	Emergency communication and reporting systems
	15
	16.7
	16.7
	95.6

	
	Coordination between agencies (police, fire, health, municipalities)
	4
	4.4
	4.4
	100.0

	
	Total
	90
	100.0
	100.0
	



The table 4.30 above shows that public awareness and education is the top priority with 32 responses (35.6%), followed by training of residents and business owners at 25 responses (27.8%), and emergency communication and reporting systems at 15 responses (16.7%).  Together, these three factors highlight a focus on community education, training, and effective communication as the most impactful areas for improving fire safety, while infrastructure and inter-agency coordination receive lower attention (11.1% and 4.4%, respectively).  Availability and maintenance of firefighting equipment garnered the fewest responses (4.4%), suggesting resource limitations or a comparatively lesser emphasis, whereas overall guidance points policymakers and emergency services toward prioritizing awareness, training, and communication interventions.
	


	[bookmark: _Hlk215432572]Table 4.31

	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Fire stations and emergency numbers are easily accessible
	38
	42.2
	42.2
	42.2

	
	Moderately accessible
	38
	42.2
	42.2
	84.4

	
	Not easily accessible
	14
	15.6
	15.6
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.31 above indicate accessibility of fire safety resources. Among 90 respondents, 42.2% find fire stations and emergency numbers easily accessible, another 42.2% find them moderately accessible, and 15.6% consider them not easily accessible, totalling 84.4% perceiving at least moderate accessibility. This suggests a generally positive perception of accessibility, but a notable minority still faces challenges. The findings can guide targeted improvements and resource allocation to address barriers for the 15.6% and enhance overall fire safety access.

Table 4.32

	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Industrial firefighting programme
	7
	7.8
	7.8
	7.8

	
	Basic fire safety programmes
	20
	22.2
	22.2
	30.0

	
	Recruit firefighter training programme
	4
	4.4
	4.4
	34.4

	
	Fire safety awareness programmes
	25
	27.8
	27.8
	62.2

	
	Nil
	34
	37.8
	37.8
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.32 above indicates programs of fire safety respondents have participated in or found useful. The data shows that a large portion of participants (37.8%) did not participate in any fire safety programs, while the most participated programs are “Fire safety awareness programmes” (27.8%) and “Basic fire safety programmes” (22.2%).  Less common offerings include “Industrial firefighting programme” (7.8%) and “Recruit firefighter training programme” (4.4%).  Overall, the high rate of “Nil” responses points to gaps in exposure and participation, suggesting a need for increased outreach, accessibility, and promotion of fire safety education to enhance awareness and preparedness.

Table 4.33 Fire risk in urban Harare

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Regular electrical safety inspections and upgrades
	12
	13.3
	13.3
	13.3

	
	Public education on fire prevention
	55
	61.1
	61.1
	74.4

	
	Enforcing safe cooking and heating practices
	8
	8.9
	8.9
	83.3

	
	Improved waste management and dumpsite management
	8
	8.9
	8.9
	92.2

	
	Upgrading water supply and fire hydrants
	3
	3.3
	3.3
	95.6

	
	Better urban planning and access for emergency services
	4
	4.4
	4.4
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.33 above highlights measures to combat fire risk in Harare. Public education on fire prevention is the most cited factor (61.1%), followed by regular electrical safety inspections/upgrades (13.3%), safe cooking/heating practices (8.9%), and improved waste management (8.9%), with smaller mentions of upgrading water supply/fire hydrants (3.3%) and better urban emergency access planning (4.4%).  The data imply that raising public awareness and behaviour change is the primary strategy for reducing fire risk in urban Harare, with electrical safety and waste management as important secondary focuses due to common hazards.  A comprehensive approach is needed, combining community engagement, safety inspections, and targeted infrastructure upgrades to effectively mitigate fire hazards in the city.

	

	Table 4.34

	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	87
	96.7
	96.7
	96.7

	
	Maybe
	3
	3.3
	3.3
	100.0

	
	Total
	90
	100.0
	100.0
	



Table 4.34 above shows results on would participants support the implementation of sustainable fire safety strategies if they were introduced. The survey shows overwhelming support for implementing sustainable fire safety strategies, with 96.7% of 90 respondents answering Yes and 3.3% saying Maybe; no one stated No. The data indicate strong endorsement overall, with only a small undecided group. To move forward, address the Maybe respondents through pilots and transparent cost-benefit analyses while highlighting long-term safety and cost savings.

[bookmark: _Toc215652931]4.5 Analysis of Fire Incident Tables
[bookmark: _Toc215652932]4.5.1 Incident Counts and Trends 
	
V1

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	 Valid
	
	1
	9.1
	9.1
	9.1

	
	Commercial
	1
	9.1
	9.1
	18.2

	
	Deaths
	1
	9.1
	9.1
	27.3

	
	Domestic
	1
	9.1
	9.1
	36.4

	
	Grass
	1
	9.1
	9.1
	45.5

	
	Home industries
	1
	9.1
	9.1
	54.5

	
	Industrial
	1
	9.1
	9.1
	63.6

	
	Injuries
	1
	9.1
	9.1
	72.7

	
	Market Fires
	1
	9.1
	9.1
	81.8

	
	Rubbish
	1
	9.1
	9.1
	90.9

	
	Total
	1
	9.1
	9.1
	100.0

	
	Total
	11
	100.0
	100.0
	



The table presents a frequency distribution of various categories, each with a count of 1, representing 9.1% of the total. The “Valid Percent” column confirms that each category accounts for 9.1% of the valid responses, and the “Cumulative Percent” shows the running total as categories are added. Since each category has an equal frequency, the total number of responses is 11 (each with a count of 1). The cumulative percentages increase by 9.1% with each category, reaching 100% at the end, indicating that all responses are accounted for. The categories listed include general and specific topics such as “Commercial,” “Deaths,” “Domestic,” “Grass,” “Home industries,” “Industrial,” “Injuries,” “Market Fires,” “Rubbish,” and “Valid,” along with a total. This distribution suggests a uniform distribution across categories, with each category equally represented. The table helps visualize how responses are spread across different categories, and the equal counts imply no category dominates the responses. Understanding this distribution is useful for analyzing the diversity or focus areas within the data set. Overall, the table provides a clear snapshot of the frequency and percentage distribution of responses across multiple categories, with each category equally represented at 9.1%.

[bookmark: _Toc215652933]4.5.2 Losses and Impacts
a) Human impacts: injuries, fatalities
[bookmark: _Toc215652934]4.5.1 Incident Counts and Trends 
	
Table 4.36 Human impacts: injuries, fatalities




	
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	Total

	Injuries
	32
	44
	45
	37
	32
	31
	27
	20
	17
	10
	295

	Deaths
	0
	7
	4
	1
	1
	0
	5
	0
	1
	0
	19


                                                                                                                        Source: City of Harare
The data provided shows the number of injuries and deaths over a span of years, from 2015 to 2024. Focusing on the data, observe the following trends: injuries fluctuate annually, with a general decrease towards 2024, starting from 32 in 2015 and dropping to 10 in 2024. The highest injury count was in 2019 with 45 injuries, while the lowest was in 2024 with 10. This suggests some improvement in safety or reporting overtime.
Regarding deaths, the numbers are relatively low compared to injuries, with some years reporting zero deaths (2015, 2016, 2018, 2020, 2022, 2024). The highest death count was 7 in 2016, and the lowest was zero in multiple years. The data indicates that fatalities are rare but still occur sporadically. The overall trend shows a decline in deaths over the years, which could be attributed to better safety measures, regulations, or reporting practices.
In summary, injuries have decreased over time, indicating potential improvements in safety protocols, while deaths remain infrequent, with some years experiencing none. This pattern suggests progress in reducing both injuries and fatalities, although continuous efforts are necessary to maintain and improve safety standards.

b) Property loss values, estimated replacement costs
	Please estimate the total property loss you have experienced due to fire in Harare (if none, write 0). 
a) Table 4.37 Property loss values, estimated replacement costs


	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	0
	100
	33.2
	33.3
	33.3

	
	0-5%: Negligible
	35
	11.6
	11.7
	45.0

	
	5-15% Minor
	26
	8.6
	8.7
	53.7

	
	15-30% Moderate
	55
	18.3
	18.3
	72.0

	
	30-60: Severe
	27
	9.0
	9.0
	81.0

	
	>60%: Critical/Catastrophic
	57
	18.9
	19.0
	100.0

	
	Total
	300
	99.7
	100.0
	

	Missing
	System
	1
	.3
	
	

	Total
	301
	100.0
	
	


										Source: SPSS
The table presents data on estimated property loss due to fire in Harare, categorized by percentage loss levels. The key figures include the number of respondents (300 valid responses) and their distribution across different loss categories. Notably, 33.2% of respondents reported no loss (0%), indicating no property damage. The remaining respondents are spread across various loss levels: 11.6% experienced negligible loss (0-5%), 8.6% minor (5-15%), 18.3% moderate (15-30%), 9.0% severe (30-60%), and 18.9% critical or catastrophic (>60%). The cumulative percentage shows that over half of the respondents (53.7%) experienced up to 15% loss, while a significant portion (37.9%) faced more severe losses (>30%). The data suggests that property damage varies widely, with a notable proportion experiencing substantial losses. The presence of missing data (1 response) slightly affects the total count but does not significantly alter the overall distribution. This information can help policymakers and emergency services understand the severity and distribution of fire-related property losses, guiding resource allocation and preventive measures. Overall, the data indicates that while some individuals experienced minimal or no loss, a considerable number faced severe or catastrophic damage, highlighting the importance of targeted interventions to mitigate such risks in the future.

[bookmark: _Toc215652935]4.5.3 Response Metrics
The table shows that Harare fire brigade emergency response times are consistently longer than the standard times, with deviations ranging from +16 to +48 minutes and the largest gap in 2021 (+48), suggesting worsening efficiency over time.  Distances to incidents do not linearly explain the delays; despite fluctuating distances (e.g., 208 km in 2018 vs 177 km in 2019), response times remain high, implying additional factors like traffic or resources affect performance.  

Table 4.38 Average emergency response times for Harare fire brigade

	Year
	Average Distance (km)
	Observed Avg Time (min)
	Standard Time (min)
	Deviation (Observed − Standard)

	2015
	172   
	193
	172
	+21                              

	2016
	182   
	216
	182
	+34                              

	2017
	168
	189
	168   
	+21                              

	2018
	208
	235  
	208   
	+27                              

	2019
	177  
	205
	177
	+28                              

	2020
	205
	221  
	205   
	+16                              

	2021
	209  
	257   
	209
	+48

	2022
	178
	208  
	178
	+30

	2023
	221
	239
	221
	+18                              

	2024
	240
	265
	240
	+25                              


									Source: City of Harare
a) Coverage gaps in region
The Fire Brigade Structure and Its Needs
The current organization of the city’s fire protection services is built around four primary Fire Stations, each positioned to serve distinct geographic sectors and to provide mutual support as needed. The Central Fire Station, located at the intersection of Belvedere Road and Rekayi Tangwena Road, functions as the Emergency Services Headquarters. It plays a pivotal role in coordinating responses and ensuring rapid deployment across the city’s core commercial districts and industrial areas. In addition to its leadership duties, the Central Fire Station also offers back-up support to the other three stations, reinforcing the overall capacity of the brigade during large-scale incidents or periods of high demand.

Greendale Fire Station sits at the corner of Kennedy Drive and Coronation Avenue in Greendale and is charged with providing emergency coverage for the northern suburbs and their associated industries. Waterfalls Fire Station is situated along Masotsha Ndlovu Road in Waterfalls and supplies emergency services to the southern suburbs and industries. Kuwadzana Fire Station is positioned along High-Glen Road, just after the Bulawayo Road roundabout, and it serves the northwestern suburbs and their industrial zones. Taken together, these four stations form a network intended to deliver timely responses across different sectors of the city, with each station contributing specialized coverage and the capacity for mutual aid when needed.

Despite this arrangement, the existing four-station network is inadequate for a city of Harare’s size. The goal of delivering prompt and effective emergency response requires more than the current capacity can guarantee. To meet international standards of performance, there is a proposal to expand the network by constructing six additional fire stations. The proposed sites—Marlborough, Mount Pleasant, Park-meadowlands, Gaydon, Pomona, and Budiriro are envisioned to create a more robust, evenly distributed system. The objective of this expansion is to achieve an average response time of five minutes to any emergency, thereby enhancing the city’s ability to protect lives and property.

b) Resource adequacy indicators (staffing levels, equipment availability)
i. Manpower Establishment
Table 4.39 Manpower Establishment

	Section
	Manpower Establishment
	Strength
	Vacancies

	Fire and rescue 
	253
	174
	79

	Administration
	 67
	  52
	15

	Total
	320
	226
	94


									Source: City of Harare
The data show staffing levels across sections, with an establishment of 320 and a current strength of 226, resulting in 94 vacancies (about 29.4% vacant). In Fire and Rescue, 253 established vs. 174 current yields 79 vacancies, and in Administration, 67 established vs. 52 current yields 15 vacancies. High vacancy rates can impair operational efficiency, response times, and service quality, especially in critical areas like Fire and Rescue, and must be addressed through recruitment and resource reallocation. Resource adequacy depends on balancing staffing with equipment readiness and ongoing monitoring, planning, and strategic actions to maintain optimal staffing, improve response capabilities, and ensure safety standards.
[bookmark: _Hlk215434285]Table 4.40 Resource adequacy indicators 

	Assets as at 31 December 2024
	Total
	Functional
	Broken Down
	Ideal

	Fire Trucks
	22
	6
	16
	25

	Service Vehicles (fire prevention)
	            9
	6
	3
	14

	Aerial Ladders
	5
	0
	5
	6

	Specialist fire Vehicles
	9
	3
	6
	12

	Response/Command vehicle
	1
	0
	1
	6

	Breathing Apparatus
	116
	80
	36
	120

	Rescue Sets
	11
	6
	5
	15

	Portable Pumps
	28
	4
	24
	32


									Source: City of Harare
The resource adequacy indicators show a gap between total assets and functional units across asset types, with target “ideal” numbers representing optimal stock levels that are not being met (e.g., fire trucks: 22 total, 6 functional; aerial ladders: 0/5 functional, target 25 for fire trucks, 6 for ladders). Specific assets are underperforming breathing apparatus has 80/116 functional (target 120), portable pumps only 4/28 functional, indicating maintenance backlogs or shortages that could impact response times. Many assets are not fully operational, signaling a need for regular maintenance, replacement or procurement, and improved staffing to maintain readiness and emergency response capacity.

[bookmark: _Toc215652936]4.5.4 Prevention Activities
a) Fire risk assessment for the year 2024
[bookmark: _Hlk215434645]Table 4.41 Fire risk assessment for the year 2024


	[bookmark: _Hlk215280384]Location
	Compliant
	Total Inspected
	Compliance Rate (%)
	Risk Category

	[bookmark: _Hlk215239331]CBD Quadrant 1
	116
	624
	18.6
	High

	CBD Quadrant 2
	76
	400
	19.0
	High

	CBD Quadrant 3
	67
	146
	45.9
	Medium

	CBD Quadrant 4
	81
	224
	36.2
	Medium

	Willowvale Industrial
	79
	526
	15.0
	High

	Glen Eagles Industrial
	22
	222
	9.9
	High

	Southerton Industrial
	35
	112
	31.3
	Medium

	Tynwald Industrial
	42
	294
	14.3
	High

	Markets
	0
	3
	0%
	High

	Home industries
	0
	2
	0%
	High


									Source: City of Harare

Figure 4.11 Fire risk assessment for the year 2024 

a) Analysis of Fire Risk Assessment Data
A structured analysis of the fire risk assessment data collected during the year 2024 across multiple locations, emphasizing patterns in compliance, risk categorization, and the implications for fire safety management is presented here. The discussion integrates descriptive statistics, identifies notable trends, and articulates the practical consequences for policy, enforcement, and future research. Through this analysis, the researcher aimed to illuminate where fire safety practices are lagging, which locations pose the greatest risk, and how interventions might be prioritized to reduce overall fire hazards.
The dataset comprises a series of sites categorized by location, with four key variables for each site: Compliant (the number of compliant facilities), Total Inspected (the total number of facilities inspected), Compliance Rate (the percentage of compliant units relative to total inspected), and Risk Category (High or Medium). The locations span both Central Business District (CBD) quadrants and industrial zones, with two very small sample categories Markets and Home industries that report minimal inspection counts. 
A central observation emerging from the data concerns the comparation of risk category against compliance performance. Several locations labeled as High-risk exhibit strikingly low compliance rates. For instance, CBD Quadrants 1 and 2 show High risk with compliance rates of approximately 18.6% and 19.0%, respectively. Willowvale Industrial and Glen Eagles Industrial, also categorized as High risk, report compliance rates near 15.0% and 9.9%. Tynwald Industrial mirrors this trend with a compliance rate around 14.3%. This convergence of high risk and low compliance signals a pronounced vulnerability within these sites: a substantial portion of inspected facilities fail to meet established fire safety standards, heightening the probability of fire incidents and potentially exacerbating consequences through delayed detection, inadequate suppression capacity, and insufficient evacuation readiness.

In contrast, CBD Quadrants 3 and 4, both designated as medium risk, present moderate-to-lower compliance rates compared with noncompliance in the high-risk zones, with approximately 45.9% and 36.2% compliance respectively. Southerton Industrial, also categorized as medium risk, has a compliance rate of about 31.3%. Although these figures are higher than those observed in the high-risk locations, they still reveal meaningful gaps in compliance that warrant attention. The medium-risk designation paired with comparatively higher compliance may suggest that while current measures are less stringent than those required for high-risk sites, ongoing improvements could nonetheless shift these locations into a lower risk category if sustained.

The implications of these findings for practice are multifaceted. There is a clear priority for remediation efforts in high-risk locations with low compliance. The Fire brigade should consider allocating resources toward accelerated remediation plans, targeted training, and more frequent follow-up inspections in CBD Quadrants 1 and 2, Willowvale Industrial, Glen Eagles Industrial, and Tynwald Industrial. While medium-risk sites display relatively better compliance than high-risk ones, the observed gaps especially in CBD Quadrants 3 and 4 and Southerton Industrial still pose substantial risk that could escalate if left unaddressed. Proactive measures, including standardized corrective action plans and milestone-driven remediation timelines, are warranted to prevent deterioration of safety conditions.
The analysis underscores the value of integrating trend data into the assessment framework. Continuous monitoring, with periodic re-assessment, would illuminate whether compliance is improving, stagnating, or declining, enabling dynamic risk management and timely adjustments to intervention strategies.

In terms of theoretical implications, the observed patterns reinforce the conceptual linkage between compliance behavior and risk categorization in fire safety management. High-risk designations are reinforced by demonstrably low compliance, suggesting either systemic barriers to compliance (such as resource limitations, maintenance backlogs, or gaps in training) or insufficient enforcement mechanisms. Conversely, the medium-risk locations with modest compliance imply a transitional state in which ongoing improvements could yield a shift to lower risk. This interpretation aligns with risk management theories that emphasize the interaction between hazard severity, exposure, and control effectiveness as determinants of overall risk.

Limitations of this analysis must be acknowledged. The cross-sectional design captures a single temporal snapshot, limiting inferences about causality or the direction of change. Additionally, the dataset does not provide granular details on the nature of compliance (e.g., specific fire safety components assessed, such as fire detection systems, extinguishers, exit routes, or staff training) or contextual factors (building type, occupancy, or maintenance history) that could illuminate the drivers of noncompliance.

The data reveals a stark contrast between risk categorization and compliance performance, with high-risk locations showing notably low compliance. This combination signals a pressing need for targeted enforcement, remediation, and continuous monitoring. Simultaneously, medium-risk sites present opportunities to consolidate gains and prevent escalation. By strengthening sampling strategies, implementing standardized remediation frameworks, and instituting ongoing trend analyses, stakeholders can more effectively reduce fire risk across all locations and move toward safer, more compliant environments. The following are the descriptive statistics of the fire risk assessment data.

Table 4.42 Total Inspected
	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	2
	1
	10.0
	10.0
	10.0

	
	3
	1
	10.0
	10.0
	20.0

	
	112
	1
	10.0
	10.0
	30.0

	
	146
	1
	10.0
	10.0
	40.0

	
	222
	1
	10.0
	10.0
	50.0

	
	224
	1
	10.0
	10.0
	60.0

	
	294
	1
	10.0
	10.0
	70.0

	
	400
	1
	10.0
	10.0
	80.0

	
	526
	1
	10.0
	10.0
	90.0

	
	624
	1
	10.0
	10.0
	100.0

	
	Total
	10
	100.0
	100.0
	




Table 4.43 Risk Category
	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	High
	7
	70.0
	70.0
	70.0

	
	Medium
	3
	30.0
	30.0
	100.0

	
	Total
	10
	100.0
	100.0
	




c) Findings and Reflections on Residential Fire Risk Assessments in Harare
The landscape of fire risk assessment in Harare reveals a significant gap: residential dwellings are not systematically evaluated for fire hazards, and there is no dedicated mechanism within the fire services to monitor or enforce fire safety in homes. This situation arises from a combination of outdated legal frameworks, organizational limitations, and organizational priorities that restrict the Harare Fire Brigade (HFB) from extending its risk assessment responsibilities beyond commercial premises. As a result, there is a rise in residential fire incidents and missed opportunities for prevention, early hazard detection, and corrective measures within homes.
A key finding is the absence of formal residential risk assessments. Although the Harare Fire Brigade conducts risk assessments, these are primarily confined to commercial properties. The existing legislative and policy frameworks, namely the model building by-laws of 1977 and the Salisbury fire by-laws of 1968 were designed with a commercial focus. They do not authorize or mandate safety inspections or assessments for residential dwellings. Consequently, common household hazards such as overloaded electrical circuits, unattended cooking, faulty wiring, and improper storage of flammable materials remain largely unmonitored. This structural oversight raises concerns about the effectiveness of risk mitigation; without formal assessments, authorities cannot adequately anticipate or prevent residential fires.
The restrictive nature of the by-laws highlights why residential properties are excluded from formal safety oversight. These regulations were crafted primarily for commercial settings, guiding the installation and recommendation of fire protection systems for business premises but not extending to private homes. This legal gap results in a governance asymmetry: commercial properties benefit from formal protections and inspections, whereas residential properties rely on informal or no oversight, leaving residents vulnerable to hazards that could be identified and addressed proactively.
Adding to this challenge is the lack of a dedicated residential fire safety inspection unit within the Harare Fire Brigade. There is no specialized department responsible for inspecting homes, educating residents, or enforcing safety standards. This organizational gap hampers prevention efforts, data collection, and trend analysis. Without systematic inspections, the fire service’s response remains reactive, addressing incidents after they occur rather than proactively reducing risks beforehand.
The perceived link between the lack of residential assessments and rising fire incidents underscores the urgency of reform. While empirical data is needed to establish causality definitively, it is plausible that unaddressed hazards contribute to increased fire risks in homes. The absence of formal assessments means hazards can go unnoticed and unmitigated, resulting in more frequent and severe residential fires. This governance failure imposes a heavy burden on communities and diminishes the fire service’s capacity for early hazard identification and intervention.


[bookmark: _Toc215652937]4.6 Evaluation of Fire Prevention and Response Mechanisms
[bookmark: _Toc215652938]4.6.1 Policy and Institutional Context
The fire brigade’s establishment and its operating framework arise from a layered set of legal instruments that together shape how fire safety is managed within a municipality. At the apex of this framework is the Urban Councils Act, Chapter 29:15, Section 200, which grants local authorities the mandate to establish and maintain a municipal fire service. This provision embeds the fire brigade within the broader responsibilities of urban governance, ensuring that fire protection is treated as an essential municipal service rather than a purely private or ad hoc responsibility. The act thus legitimizes the creation of a dedicated fire authority within the urban council, enabling it to plan, fund, and oversee fire prevention, suppression, and emergency response operations across the jurisdiction. By situating the fire service within local government, the act also anchors fire safety in the locality’s development plans, budgeting processes, and broader public health and safety objectives. In this sense, the Urban Councils Act provides the constitutional basis for municipal action, while the subsequent instruments translate that broad mandate into concrete standards and enforcement mechanisms. (Urban Councils Act Ch; 29:15)

To operationalize the mandate conferred by the Urban Councils Act, the fire authority relies on a suite of by-laws and regulatory instruments that prescribe specific fire safety requirements. A central instrument in this regulatory ecosystem is the Model Building By-laws of 1977. These model by-laws function as a reference framework that outlines the minimum standards for building construction and safety, with explicit emphasis on fire protection. They set out the types and specifications of fire protection equipment that buildings must install, covering elements such as extinguishers, hose reels, fire detection systems, and fire alarms. Beyond mere installation, the by-laws govern the lifecycle of fire safety in buildings, from design and construction to occupancy and ongoing maintenance. They provide the basis for compliance during inspections, determine what constitutes a breach, and establish the penalties that may be imposed for non-compliance. In practice, these model by-laws are typically adapted by the local authority to reflect local risk profiles, resource constraints, and enforcement capacity, but they retain normative force as the standard against which buildings are measured. For property owners and developers, the Model Building By-laws create a normative expectation: to obtain occupancy permits and to operate legally, buildings must meet the stipulated fire safety equipment and procedural requirements. For the fire authority, the by-laws supply a clear yardstick for auditing compliance, prioritizing inspection efforts, and guiding corrective actions when deficiencies are found (Model Building bylaws 1977).
Complementing the building standards are more specialized regulations governing the storage and handling of hazardous materials, specifically flammable liquids. Government Notices 1026 and 1027 of 1949 regulate the storage of flammable liquids, prescribing detailed requirements such as storage quantities, container types, separation distances, ventilation, labeling, and handling procedures. These notices also outline licensing and permitting processes for premises that store flammable liquids, as well as safety measures like spill containment, emergency shutdown capabilities, and unobstructed access for emergency responders. The regulatory objective here is to minimize the risk associated with flammable liquids by enforcing robust containment, good engineering controls, and clear operational protocols. In the daily practice of the fire service, these notices provide a precise framework for risk assessment and compliance verification. The inspection teams can determine whether storage is configured to prevent ignition sources from interacting with flammable materials, whether proper containment measures are in place to manage spills, and whether emergency response arrangements meet established standards. Given the potential volatility of flammable liquids, the Notices function as specialized guardrails that complement broader building safety requirements, ensuring that high-risk materials are managed with heightened controls (Gov. notice 1026, 1949; Gov. notice 1027 1949).

A third instrument of the regulatory system is the Salisbury Municipal Fire Bylaws of 1968, which tailor fire safety oversight to the local context of Harare. These bylaws empower the Chief Fire Officer (CFO) with authority to inspect business premises specifically non-residential occupancies such as shops, offices, factories, and warehouses to verify that adequate fire prevention measures are being maintained. The focus on non-residential premises reflects a pragmatic allocation of enforcement resources and risk prioritization, recognizing that commercial and industrial environments often present greater or different fire hazards than residential dwellings. The bylaws thus operationalize the overarching authority into on-the-ground inspection practices, enabling the CFO to identify deficiencies, require remedial actions, issue notices, and pursue penalties where necessary. They also help create a predictable enforcement cycle, outlining inspection frequencies, reporting requirements, and the consequences of non-compliance. These bylaws translate the general duty to protect life and property into targeted oversight of commercial and industrial fire safety, reinforcing the duty of business owners and managers to maintain functioning fire protection systems, clear egress routes, proper storage practices, and other preventive measures (Gov. notice 843, 1968)

The interplay among these instruments Chapter 29:15, Section 200; Model Building By-laws 1977; Government Notices 1026 and 1027 of 1949; and the Salisbury Municipal Fire Bylaws 1968 creates a coherent regulatory ecosystem designed to protect life, property, and economic activity. The Urban Councils Act anchors fire service within municipal governance and public accountability. The Model Building By-laws translate this mandate into universal safety specifications for structures, ensuring a baseline level of protection across new and existing buildings. The flammable liquids notices provide specialized, risk-focused controls for one of the most hazardous categories of materials, ensuring that those handling such substances do so under stringent safety conditions. The Salisbury Bylaws operationalize the enforcement process at the local level, granting the CFO the authority to inspect, report, and compel compliance in non-residential premises. Together, they establish a layered framework of authority, standards, and enforcement that aligns prevention and response with the unique risk landscape of the urban area.

In terms of practical implications for stakeholders, property owners, developers, and facility managers should view these instruments as an integrated compliance agenda rather than separate checklists. Compliance begins with understanding that fire safety is a municipal obligation and a legal duty tied to the lawful operation of a building or business. For new developments, adherence to Model Building By-laws 1977 is essential during design and construction, ensuring that fire protection systems are embedded from the outset. For any operation involving flammable liquids, Government Notices 1026 and 1027 of 1949 prescribe specific storage and handling practices that must be observed, with attention to volumes, container integrity, ventilation, separation distances, and emergency readiness. For non-residential premises, routine inspections under Salisbury Municipal Fire Bylaws 1968 determine ongoing compliance, focusing on exits, extinguishers, emergency lighting, signage, electrical safety, housekeeping, and appropriate storage of combustibles. Non-compliance triggers enforcement actions, ranging from corrective orders to fines or occupancy restrictions, creating a tangible incentive for stakeholders to maintain robust fire safety measures.

The City of Harare currently relies on the Regional Town and Country Planning Act (Chapter 29:12) as the legal backbone for spatial planning and town planning. Within this framework, the city’s town planning department bears the responsibility of developing master plans that guide land use, housing, infrastructure, and essential services across defined planning horizons. These master plans are designed to be revisited on a 20-year cycle, a cadence that allows the city to incorporate shifting demographics, evolving economic conditions, climate resilience considerations, and advances in technology and governance. The process is inherently forward-looking, seeking to translate a collective urban vision into spatially explicit directives—zoning, transport networks, service provision, green space, and, increasingly, hazard mitigation and disaster risk reduction. Central to the legitimacy and effectiveness of such plans is robust stakeholder consultation.

[bookmark: _Toc215652939]4.6.2 Effectiveness by Category
Fire protection in the city is organized around four primary stations with a plan to expand to six more, aiming for a five-minute average response to any emergency. This structure, together with manpower levels and asset adequacy, shapes how effectively the fire service can prevent, respond to, and control a range of fire scenarios—from commercial and industrial incidents to domestic fires, market fires, dumpsites, and grass fires. This section examines how the current organization, staffing, and equipment influence outcomes across these fire types and offers implications for policy and practice.
a) Organizational Structure and Its Consequences for All Fire Types
The Fire Brigade operates through Central, Greendale, Waterfalls, and Kuwadzana stations, each serving distinct geographic sectors with mutual-aid capabilities. The Central Fire Station acts as the Emergency Services Headquarters, coordinating responses and supporting the other stations during high demand. A planned expansion to Marlborough, Mount Pleasant, Park-meadowlands, Gaydon, Pomona, and Budiriro is intended to create a more robust, evenly distributed network and to reduce average response times to five minutes.
i. Impact across fire types:
Improved geographic coverage and mutual aid capacity can shorten response times citywide, enabling faster containment and less resource waste in all fire scenarios. A centralized command hub should enhance incident management, information flow, and strategic deployment during complex events (e.g., market fires, dumpsite fires, large-scale grass fires).
ii. Manpower and Staffing Gaps: Frontline Capacity Under Strain
The current manpower profile shows a total strength of 320 with 226 filled positions and 94 vacancies. Fire and rescue personnel account for 253 posts with 174 filled and 79 vacancies, while administration shows 67 posts with 52 filled and 15 vacancies.
b) Impact on fire outcomes
Vacancy levels are substantial (nearly 29% overall; 31% in fire and rescue), which constrains daily coverage, standby capacity, and rapid response. Frontline vacancies have the most direct effect on the speed and aggressiveness of initial attack, escalation, and mutual-aid mobilization critical factors in commercial, industrial, and outdoor fires. Administrative shortages can hinder preventive planning, inspections, data management, and post-incident reporting, undermining long-term prevention and learning.
d) Impact by fire type:
i. Commercial Fires
Accessibility and reach are hampered by a low number of functional fire trucks (6/22) and no functional aerial ladders, limiting interior attacks on multi-story commercial buildings and hindering rapid search and rescue. Breathing apparatus stocks are near-ideal, supporting continued interior operations, but overall stock must be maintained during longer incidents. Administrative gaps can impede pre-fire planning for commercial hubs and the efficiency of prevention campaigns.
ii. Industrial Fires
Large-scale industrial fires demand robust frontline response and sometimes specialized capabilities. With only a fraction of frontline engines and zero functional aerial ladders, rapid initial attack is compromised, and reliance on mutual aid may delay containment. Functional specialist vehicles are scarce (3/9), constraining hazardous materials response and other industrial-specific tactics. The expansion plan could dramatically improve outcomes if assets and personnel are aligned with new coverage.
iii. Domestic Fires
Homes require rapid arrival of capable units and dependable breathing apparatus for safe interior operations. Current shortages in frontline vehicles and ladders threaten timely suppression and rescue, potentially increasing casualties and property damage. Improved coverage from new stations would help reduce response times in residential neighborhoods.
iv. Home Industries
Home-based production sites carry risks similar to domestic settings but many at times involve stored fuels and equipment. While prevention vehicles can support risk assessment and education, their limited functional status reduces preventive impact. A more extensive station network and better prevention tooling would enhance compliance and risk reduction for small-scale home industries.
v. Market Fires
Markets present dense, fuel-rich environments with complex layouts, where rapid access and elevation capability are crucial. The lack of functional aerial ladders and bulky frontline forces slows penetration into stalls and upper levels. Inadequate prevention and inspection resources hamper risk identification and mitigation in crowded market spaces. A broader network would enable more effective coverage of market clusters and quicker containment.
vi. Dumpsite and Grass Fires
Outdoor grass and dumpsite fires require fast, mobile responses with strong water delivery. The current limited functional portable pumps (4/28) and low frontline vehicle availability constrain containment and extinguishment, increasing rekindling risk. Enhanced regional coverage would bolster perimeter control and rapid suppression, particularly during hot, dry periods.
e) Strategic Implications and Recommendations
To translate organizational structure and asset data into tangible improvements in fire outcomes, the following strategic directions are recommended:
i. Accelerate frontline manpower stabilization
Prioritize recruitment and retention to reduce vacancies in Fire and Rescue to below 10% where feasible. Expedite training and progression pathways to bolster operational readiness and leadership within frontline teams.
ii. Elevate frontline assets toward ideal levels
Increase the number of functional fire trucks and aerial ladders to meet or surpass ideal counts, enabling effective interior attacks and high-rise operations. Expand functional specialist fire vehicles to broaden capabilities for hazardous materials and industrial incidents. Ensure at least 2–3 fully equipped Response/Command vehicles to support incident management, large events, and mutual aid.
iii. Strengthen water delivery and outdoor fire response
Improve portable pump functionality and water supply capabilities for grass and dumpsite fires, ensuring quick access to adequate water sources. Invest in equipment that enhances rapid water transfer and sustains suppression in outdoor environments.
iv. Complete and optimize the expansion plan
Implement the six-new-station plan with careful siting to maximize high-risk coverage (markets, industrial zones, dense residential interfaces). Ensure the expansion is matched with staffing, vehicles, and maintenance plans to realize a consistent five-minute response target.
v. Intensify prevention, inspection, and community engagement
Expand fire prevention service capacity with functional prevention vehicles to strengthen inspections, risk assessments, and community education, particularly in commercial and industrial corridors. Use data-driven risk mapping to prioritize inspections in high-risk zones and allocate resources efficiently.
The current fire protection framework provides a solid foundation for coordinated responses but is constrained by manpower vacancies and gaps in frontline and prevention assets. The planned expansion to additional stations, coupled with targeted improvements in staffing, equipment, and prevention capacity, holds the promise of significantly better outcomes across commercial, industrial, domestic, home-industries, market, dumpsite, and grass fires. By prioritizing the filling of frontline vacancies, upgrading essential apparatus, and fully implementing the expansion plan, the city can move toward the goal of a five-minute response time and stronger protection of lives and property.

[bookmark: _Toc215652940]4.6.3 Policy Recommendations
a) Main causes and urban fabric considerations in Harare
Urban fire hazards in Harare arise from a complex interplay between dense, often informal, urban fabric and the arrays of activities that cluster around markets, residential blocks, and industrial zones. The research provided data that illuminated both the patterns and the uncertainties that shape risk: Glen View Complex and Mbare Siyaso exhibit high variability in hotspot counts (standard deviations of 3.74 and 3.45 with means around 2–2.4), signaling volatile risk pockets even when average hotspot counts appear modest. Mbare Markets, by contrast, show lower variability (SD 1.03) but a persistently exposed exposure in a high-density commercial corridor. Across the dataset on incidents from 2015 to 2024, markets emerge as a recurrent locus of fire activity, while information on compliance reveals troubling gaps: several high-risk zones particularly CBD Quadrants 1 and 2, Willowvale Industrial, and Tynwald Industrial report low compliance rates despite high risk, underscoring a disjunction between hazard and management.

The causes of urban fire hazards in Harare are thus multifaceted and context specific. The city’s unique fabric dense, sometimes informal settlements with close housing proximity, informal waste accumulation, and the proximity of residential areas to commercial, industrial, and home-based production creates rapid ignition and spread pathways. Waste and rubbish fires, domestic and commercial activities, and home industries contribute substantially to ignition sources, while limited and aging firefighting assets and uneven enforcement hamper timely containment. Markets and commercial corridors intensify risk due to high occupant density, intense ignition sources, and complex layouts that can impede swift egress and hose lines. The data also indicates that while the total counts of incidents are high in markets across years, the hotspots themselves remain episodic highlighting the need for surge capacity planning and dynamic resource allocation that can respond to volatile risk.

b) Impacts (tangible and intangible)
The impacts of urban fire hazards in Harare are not confined to immediate loss of life and property. Tangible effects include destruction of homes, small businesses, and markets, with cascading consequences for livelihoods—particularly for informal traders, home industries, and low-income households whose means of earning and shelter are precarious. Health outcomes range from burns and smoke inhalation to chronic respiratory issues arising from repeated exposure to urban fires and polluted air during combustion of waste or building materials (Manisalidis et al 2020). Intangible harms are equally consequential, erosion of social cohesion as displacement fragments communities, distrust in municipal services grows, and recovery can be prolonged when households face recurring losses Mucherera & Spiegel, 2022). Environmental footprints extend beyond the burned structures to broader ecological consequences, including debris and toxic pollutants released into air and water systems, with potential long-term impacts on urban health and biodiversity. The urban fabric’s disruption also reverberates through infrastructure and services: damaged roads and hydrants, interrupted water and electricity supply, and compromised communications hamper both prevention and response.

c) Current response and capacity gaps
Despite these risks, current Fire and Rescue capacity exhibits notable gaps. Asset inventories reveal misalignments between functional assets and ideal levels—breathing apparatus, portable pumps, aerial ladders, and specialist vehicles are below target, while manpower vacancies persist. Risk assessments show uneven compliance, with high-risk CBD and industrial zones frequently reporting low compliance rates (for example, CBD Quadrants 1 and 2, Willowvale Industrial, and Tynwald Industrial). The fragmentation of data—between hotspot counts, incident totals, asset inventories, and compliance metrics—creates barriers to coherent decision-making and resource allocation. In this context, a coherent policy architecture must integrate enforcement, infrastructure, urban planning, community resilience, and data sharing to reduce risk and accelerate recovery.

d) Enforcement, rapid risk reduction, and data integration
Translating these insights into actionable policy requires a staged approach aligned with the city’s governance, budgetary realities, and community needs. In the short term, the emphasis must be on enforcement, rapid risk reduction, and data integration. Targeted inspections should be intensified in high-risk and low-compliance zones—particularly CBD Quadrants 1 and 2, Willowvale Industrial, Mbare Markets, and other identified clusters—coupled with a policy that ties licensing and permits to demonstrable fire safety compliance. Immediate risk reduction should ensure unobstructed access for fire appliances and hydrants, with rapid refurbishment or replacement of essential assets such as breathing apparatus and portable pumps to enhance responder readiness. A centralized Fire Risk Information Platform (FRIP) is essential for consolidating hotspot data, incident counts, compliance results, and asset inventories, enabling geospatial analyses to guide deployment and inspections. Community engagement should accompany these measures, with pilot fire warden programs and household safety campaigns that empower residents to reduce ignition sources and improve reporting.

e) Immediate risk reduction
In the medium term (1–3 years), governance and planning must mature to create a coherent, accountable system that integrates fire risk into urban planning. Formal inter-agency governance with clearly delineated roles within the city, fire brigade, municipal police, and urban planning department. Publicly reported annual compliance targets should anchor accountability, while expanded training and recruitment can address staffing gaps. Infrastructure upgrades should align with risk profiles, prioritizing high-need areas for equipment upgrades, improved water access, hydrant maintenance, and the potential deployment of additional fire stations or mobile units to reduce response times. Urban planning must reflect fire risk considerations, with market design standards that include fire lanes, safe egress, and waste management protocols, and with zoning that minimizes exposure of high-risk informal settlements to critical infrastructure.

f) Community engagement
Community resilience should shift from ad hoc mobilization to sustained capacity-building. Scaled-up programs for community-based fire committees, livelihood-protective measures for home industries, and insurance options or resilience funds for informal workers can reduce exposure and accelerate recovery. Data interoperability between agencies—enabling health, environmental services, planning, and fire services to access harmonized information—will promote timely, coordinated responses. Data governance must protect privacy while ensuring rapid sharing of hazard information and incident data, with standardized reporting formats and quarterly reviews to adjust strategies.

g) Resilience, climate-adaptive planning, and sustained capacity
Longer-term planning (3+ years) should be climate-responsive and ecologically mindful. A climate-adaptive fire resilience framework should anticipate rising heat days and wind-driven risk, deploying cooling centers and heat-moderating urban design. Vegetation management around settlements and along transport corridors—where appropriate and safe—can reduce fuel loads without compromising livelihoods or ecological integrity. The city can pursue green-blue infrastructure—permeable pavements, rainwater harvesting, and open spaces that help absorb heat, manage water, and provide safety buffers against fire spread. Waste management must be overhauled, with centralized disposal facilities and regular collection designed to reduce unattended rubbish fires. Institutional maturity will require stable, multi-year funding for maintenance, training, and data systems, along with annual independent audits to ensure accountability and progress. Equity should be at the center of all long-term efforts—ensuring that low-income and informal sector residents receive access to safety resources, insurance options, and recovery support.

h) Sustainable urban form and ecological footprint
A concise synthesis of the action agenda can be articulated through a policy-table narrative that aligns with Harare’s institutional realities. Short-term actions prioritize visible enforcement, rapid asset readiness, data integration, and community engagement. Medium-term actions emphasize governance, planning integration, infrastructure upgrades, and enhanced market safety. Long-term actions commit to climate-resilient systems, sustainable urban design, and sustained, equitable capacity-building.

From a data-informed perspective, the variability in hotspot counts at Glen View Complex and Mbare Siyaso calls for surge capacity in resource allocation and flexible inspection regimes that can react to seasonal or event-driven spikes. The Market-focused data underscores the imperative of market safety interventions—layout redesigns, designated fire lanes, and stringent waste management. The persistent compliance gaps demand governance reforms and transparent performance metrics to restore trust and compliance. Asset gaps—such as breathing apparatus and aerial ladders—must be prioritized in alignment with risk exposure to ensure readiness across high-density districts and markets.

To implement these policies, data sharing protocols must be established. A centralized FRIP should set role-based access, standardized reporting formats, and defined interoperability standards so that fire services, urban planners, health authorities, and environmental agencies can coordinate effectively. Privacy safeguards and governance structures are essential for responsible data use. Quarterly data reviews will allow iterative adjustment of enforcement intensity, resource deployment, and planning interventions.

Harare’s path to stronger fire prevention, faster and more effective response, and resilient communities’ rests on an integrated policy framework that translates empirical patterns into concrete, accountable actions. Short-term enforcement and data integration lay the foundation for medium-term governance, infrastructure modernization, and urban-planning integration, while long-term climate-adaptive resilience, sustainable urban design, and equity-focused capacity-building will sustain safety gains in the face of urban growth and climate variability. 
i) Residential Fire Risk Assessments in Harare
From a policy perspective, the research findings point to the necessity of regulatory reform. Amendments to existing by-laws or the development of new policies are essential to incorporate residential properties into formal fire risk assessment and safety inspection regimes. Institutional reforms should include establishing a dedicated residential fire safety unit or an equivalent body equipped with clear authority, resources, and standardized assessment tools. Such measures would facilitate consistent hazard identification, resident education, and enforcement of safety standards, including the installation of smoke alarms, accessible fire extinguishers, and safe electrical practices.
Updating and harmonizing standards and guidance is also crucial. The current by-laws, formulated in the late 20th century, should be revised to align with contemporary fire safety practices applicable to various housing types—including multi-family and informal settlements. Developing a modern, balanced regulatory framework would ensure enforceability while respecting the housing diversity in Harare. Additionally, establishing a comprehensive data and evaluation system is vital for tracking incidents, causes, and outcomes, enabling evidence-based policy adjustments.
Public engagement and education are equally important. Communities need clear, accessible guidance on home safety measures tailored to their specific contexts, especially resource-constrained households where installing safety devices may be challenging. An effective phased action plan can guide reforms: starting with diagnostic and legal reviews, establishing a dedicated residential safety unit, developing assessment tools, piloting programs, and eventually scaling up city-wide with continuous monitoring and refinement.

Addressing data gaps is fundamental to informing policies and measuring success. There is a pressing need for empirical research to quantify the relationship between the absence of residential assessments and fire incidence. Collecting baseline data on residential fires, causes, and outcomes will support resource planning and policy development, ensuring interventions are targeted and effective.


[bookmark: _Toc215652941]4.6.4 Capacity Building
Capacity Building in Fire Safety and Preparedness
Fire safety and preparedness require coordinated action among the fire services, town planning departments, and the community, focusing on training, planning integration, community empowerment, and building durable resilience. The foundation emphasizes technical excellence for responders and mastery of fire safety design, inspection, and enforcement, with planners internalizing fire-safe principles to ensure safe development. Public trust is essential and is earned through transparent processes, predictable training, clear risk communication, interoperable cooperation, and visible, enforceable standards. Town planning must proactively shape environments with fire-safe urban design, hazard mapping, and risk-informed development approvals, while planners collaborate with fire services to co-create standards and streamline decisions. Community empowerment centers on fire safety literacy, personal and neighborhood preparedness, social resilience, and inclusive outreach, including training local champions and conducting drills across diverse settings. A shared sustainability pathway links learning, measurement, and funding to continuous improvement, with equity, data-driven updates, and multi-agency governance ensuring a cohesive, durable system that reduces risk and protects life and property.

[bookmark: _Toc215652943]4.7 Conclusion
The analysis of a decade’s worth of Harare Fire Brigade data reveals a clear hierarchy in urban fire incidents, with grass fires at the apex. Across the ten-year period, grass fires account for 1,879 calls, making them the most frequent fire category by a wide margin. The data show notable surges in 2023 and 2024 (224 and 241 calls respectively), underscoring a persistent seasonality and environmental driver of these incidents. The drivers of grass fires appear to be a combination of environmental stressors—dry conditions and heat—and management gaps at the urban–wildland interface, including inadequate vegetation maintenance. Human ignition sources, such as land clearance for urban agriculture, are also implicated. Taken together, these findings point to outdoor-space management and climate-influenced risk as central to the urban-fire hazard landscape. Consequently, prevention efforts focused on outdoor spaces emerge as a high-leverage intervention target for reducing overall urban fire risk.

Following grass fires, domestic and commercial fires constitute the next largest categories and together dominate the urban-fire burden. Domestic fires total 1,283, while commercial fires amount to 1,490 over the decade. The predominance of these categories reflects the everyday risk environment faced by residents and businesses. Domestic fires arise from cooking activities, electrical faults, heating equipment, and unattended or improperly used appliances; these causes translate into substantial human risk given how households are occupied and how long people are present at home. Commercial fires, though geographically diverse in origin, commonly stem from electrical faults, heating or processing equipment, and the storage of flammable materials within enterprises. The sustained presence of domestic and commercial fires across most years signals a persistent need for targeted safety interventions at both household and business levels. Such interventions should emphasize compliance with fire bylaws, maintenance of electrical infrastructure, and public education on safe practices to reduce ignition and spread.

Rubbish fires, totaling 751, represent a non-trivial yet more variable contribution to the urban fire burden. The data reveals a curious dip to zero incidents in 2021, which could reflect reporting gaps or a real interruption due to interventions during that year. Regardless, rubbish fires remain an important channel for urban hazards because they can contribute to air pollution and, depending on the materials burned, escalate to structural fires. Their steady, moderate presence underscores the importance of waste-management practices that minimize fire ignition risk and public awareness about safe waste disposal and burning practices.

Industrial and home-industries fires, while smaller in total numbers (143 and 105 respectively), highlight occupational and facility-level risk. These categories remind us that fire safety cannot be limited to the residential sphere; workplaces and production environments require robust fire protection, including electrical safety and equipment maintenance, proper storage of flammable materials, and clear emergency procedures. Market fires, though marginal in absolute terms (24 total), nonetheless illustrate that commercial-facing venues can serve as ignition sources and exposure points in densely populated areas, warranting attention to fire safety within such spaces.

Linking these findings to the study objectives clarifies how the data illuminate urban fire hazards, impacts, and prevention opportunities. The objective to identify the main causes of fire hazards in urban areas is addressed directly by the categorization of fire incidents and the associated causal narratives. Grass fires are tied to environmental conditions and vegetation management gaps; domestic fires to cooking, electrical faults, and appliance use; commercial fires to electrical faults, equipment, and flammable storage; rubbish fires to waste-management practices; and industrial/home-industries fires to workplace safety and material handling. These links provide a cause–context map of urban fire hazards that is essential for prioritizing interventions.

The objective to evaluate the impacts of urban fire incidents on residents, property, and the environment is addressed through the qualitative implications attached to each category. Domestic fires foreground human risk given occupancy and time spent at home; commercial fires flag potential property losses and business disruption; rubbish fires raise environmental concerns such as air pollution and potential secondary fires; and industrial/home-industries fires emphasize occupational safety and the risk to production assets. The emphasis on the most prevalent categories—grass, domestic, and commercial fires—implies that the greatest potential impacts reside in everyday living spaces, work environments, and public outdoor areas.

The objective to analyze how existing fire prevention and response mechanisms can be enhanced is grounded in the patterns observed. For grass fires, the analysis points to vegetation management, outdoor-space fire prevention, and community awareness as critical levers. For domestic and commercial fires, ongoing needs include adherence to bylaws, electrical infrastructure maintenance, and public education on safe practices. Rubbish fires suggest the necessity of improved waste-management systems and disposal practices to curb ignition risks. Industrial and home-industries fires call for robust workplace fire protection, including electrical safety, equipment maintenance, safe storage of flammables, and well-communicated emergency procedures. Market fires, although less frequent, indicate that fire safety in commercial venues within dense urban areas require tailored risk mitigation strategies. From a study-design perspective, these findings imply several implications. Data collection should concentrate on outdoor vegetation management practices, ignition sources related to urban agriculture, and seasonal patterns that drive grass fires. Household and business risk factors—electrical safety, appliance usage, and flammable-material storage—should be incorporated into prevention program designs. Waste-management policies and public education campaigns must be integral components of intervention efforts. Finally, to avoid data gaps such as the anomalous 2021 rubbish-fire year, robust incident reporting and monitoring systems are essential to accurately track intervention effects and to measure progress against the top-fire categories. The Harare data reveals a clear hierarchy of urban fire hazards driven by environmental conditions, human behavior, and infrastructure reliability. This structure directly informs the study’s objectives by identifying the primary causes of urban fire hazards, clarifying the likely social, property, and environmental impacts, and highlighting targeted prevention and response strategies. The resulting implications support a prevention-focused, multi-stakeholder approach that emphasizes outdoor-space vegetation management, household and business safety practices, waste-management improvements, and strengthened reporting to monitor progress and adapt interventions over time.
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[bookmark: _Toc215652946]5.1 Introduction
This chapter presents the synthesis of results from the study “An Assessment of the Impact of Fire Hazards in Urban Areas: A Case Study of Harare City.” It aligns with the study objectives and research questions, and it discusses findings across the seven categories of fires analyzed: commercial, industrial, domestic, market, home industries, dumpsite, and veld fires. The chapter also discusses limitations, policy implications, and directions for future research.
[bookmark: _Toc215652947]5.2 Summary of Key Findings by Objective
The Harare Fire Brigade’s decade-long data illuminates a clear portrait of urban fire risk dominated by vegetation-related fires, domestic and commercial ignition sources, and smaller but persistent contributions from rubbish and industrial-era incidents. Grass fires emerge as the most frequent category, with 1,879 calls over ten years and notable spikes in 2023 and 2024. This pattern underscores the intersection of environmental conditions—dry spells and heat stress—with urban management gaps, particularly in maintaining vegetation at the urban–rural interface. The seasonal and persistent nature of grass fires suggests that prevention is most effectively pursued where outdoor vegetation management intersects with climate-influenced risk. In practical terms, reducing the urban fire burden would benefit from intensified vegetation maintenance, landscape design that minimizes ignition sources, and public awareness about safe land-clearing practices. Taken together, these factors identify a high-leverage target for prevention efforts in outdoor spaces.
Following grass fires, domestic and commercial fires constitute the next largest sources of urban fire risk, totaling 1,283 and 1,490 incidents respectively. The domestic fire load is driven by commonplace household risks—cooking incidents, electrical faults, heating equipment, and unattended or improperly used appliances. These risks are inextricably linked to occupancy patterns and time spent at home, suggesting that safety interventions must be embedded in public education, bylaws compliance, and proactive electrical and appliance maintenance. Commercial fires, while geographically diverse, similarly arise from electrical faults, heating or processing equipment, and the presence and storage of flammable materials. The persistence of these categories across the decade signals an enduring demand for targeted safety measures at both household and business levels. A comprehensive prevention strategy would therefore encompass enforcement of fire bylaws, routine electrical infrastructure maintenance, and education on safe practices for residents and business operators alike.
Rubbish fires contribute a more variable but nonetheless meaningful portion of the urban fire burden, totaling 751 incidents and displaying a curious dip to zero in 2021. This anomaly could reflect reporting gaps or successful interventions, but the broader pattern remains that rubbish fires threaten air quality and may escalate to structural fires depending on the materials burned. Consequently, waste management practices that minimize ignition risks, alongside public awareness campaigns on safe waste disposal and burning practices, are essential components of a holistic prevention framework.
Industrial and home-industries fires, though smaller in total (143 and 105 respectively), remind us that occupational and facility-level risk must be addressed alongside residential and commercial concerns. Market fires, while numerically modest, confirm that ignition sources in commercial-facing venues can impact densely populated areas. Together, these categories emphasize that fire safety cannot be restricted to the home or public streets; workplaces and production environments require robust protection, including electrical safety, equipment maintenance, proper storage of flammable materials, and clear emergency procedures.
Beyond the incidence profile, the data reveal that injuries and deaths have trended downward from 2015 through 2024. Injuries fluctuated annually but generally declined, from a high of 45 in 2019 to 10 in 2024. Fatalities remained rare, with several years reporting zero deaths and a peak of seven in 2016. This overall pattern points to progress in safety measures or reporting practices, even as injuries persist and fatalities occur sporadically. The decline in injuries and deaths signals some success in safety protocols and enforcement, yet the persistence of injuries indicates ongoing vulnerability and the need for continuous attention to risk reduction.
The organizational structure of Harare’s fire protection services currently rests on four primary fire stations: Central Fire Station (the Emergency Services Headquarters), Greendale, Waterfalls, and Kuwadzana. This network aims to deliver mutual aid and rapid responses across the city’s core commercial and industrial zones. The strategic plan to expand with six additional stations—Marlborough, Mount Pleasant, Park-meadowlands, Gaydon, Pomona, and Budiriro—reflects an intent to tighten coverage and approach the international standard of a five-minute average response time. The rationale is straightforward: a larger, more evenly distributed network would shorten response times, increase resilience during large-scale incidents, and improve protection for residents and property.
Nonetheless, resource adequacy remains a pressing concern. Staffing levels show a total establishment of 320 with 226 actively filled positions, leaving 94 vacancies—an overall vacancy rate of roughly 29.4%. The Fire and Rescue segment exhibits 79 vacancies, while Administration presents 15, signaling that the efficiency and reach of emergency responses could be compromised by workforce shortages. Equipment readiness mirrors this concern. An inventory snapshot as of December 31, 2024, reveals substantial gaps: only 6 of 22 fire trucks are functional, aerial ladders show zero functional units against a target of six, and breathing apparatus coverage stands at 80 of 116 functional, with a target of 120. Portable pumps are notably underpowered with only 4 of 28 functional. These gaps—widespread across asset types, underscore maintenance backlogs, procurement shortfalls, and the need for sustained investment in both staffing and equipment to maintain readiness and rapid response capacities.
A complementary but sobering element is the fire risk assessment for 2024, which highlights pervasive non-compliance in high-risk urban areas. The CBD quadrants exhibit low compliance with inspection standards and elevated risk profiles, with compliance rates ranging from 15% to 45.9% across quadrants and many locations classified as high risk. Industrial zones such as Willowvale and Glen Eagles also display high-risk designations with relatively low compliance, while markets and home industries show negligible compliance yet carry high-risk status. This pattern of non-compliance in high-risk areas points to vulnerabilities in prevention, enforcement, and risk communication. It also implies that even where hazards are most acute, preventive measures and regulatory oversight are insufficient to deter or mitigate ignition risks.
Connecting these empirical threads to the study’s objectives clarifies the pathway from data to action. The first objective seeks to identify the main causes of urban fire hazards. The Harare data illuminate this clearly: vegetation conditions and climate trade off with urban management in grass fires; households and businesses are exposed to routine risk drivers such as cooking, electrical faults, and heating equipment; waste handling practices contribute to rubbish fires; and occupational environments present distinct but smaller-scale hazards. Recognizing these primary sources of risk anchors the design of targeted interventions that address both environmental and behavioral dimensions of urban fire hazards.
The second objective is to evaluate the impacts of urban fire incidents on residents, property, and the environment. The injury and fatality trends provide a lens into human impact, indicating progress in safety outcomes but also highlighting persistent vulnerability. The predominance of grass, domestic, and commercial fires signals potential property losses and environmental implications, including air pollution from rubbish burning and the ecological consequences of uncontrolled vegetation fires. The occupational risks captured by industrial and home-industries fires further imply economic and productivity losses, reinforcing the multi-faceted impact of urban fires on livelihoods and well-being.
The third objective seeks to analyze how existing fire prevention and response mechanisms can be enhanced. The analysis indicates that current resource adequacy is insufficient to guarantee optimal performance. High vacancy rates and under-functional equipment threaten prompt, effective responses, especially as the city contemplates a more expansive station network to meet a five-minute target. Additionally, the risk assessment reveals substantial non-compliance in high-risk zones, suggesting that prevention and enforcement efforts must be intensified where the need is greatest. Consequently, improvements should be holistic: expanding staffing and upgrading equipment; ensuring regular maintenance and timely procurement; expanding the fire station network to achieve quicker response times; and intensifying vegetation management, electrical safety, waste disposal practices, and targeted inspections in high-risk urban cores and industrial districts. These measures would collectively strengthen the prevention-resilience nexus and bring practice closer to the stated objectives.
The Harare data depict a coherent risk profile: environment-driven grass fires and human-activity-driven domestic/commercial fires define the urban fire landscape; injuries and deaths show encouraging but incomplete safety gains; and organizational and resource constraints—staffing gaps, equipment shortfalls, and non-compliance in high-risk zones—limit the effectiveness of prevention and response. The proposed expansion of the fire-service network, combined with targeted prevention strategies and intensified enforcement in high-risk areas, represents a comprehensive path to achieving the three study objectives: identifying principal hazards, assessing their impacts, and strengthening prevention and response mechanisms to mitigate fire risks in Harare’s urban environment.
[bookmark: _Toc215652948]5.3 Comparative Discussion with Literature
The Harare Fire Brigade data illuminates a complex urban fire risk landscape shaped by environmental conditions, everyday human activities, and systemic constraints within the city’s emergency services. Across a decade, the pattern is not simply one sporadic accidents but a structured profile in which vegetation management, domestic and commercial ignition sources, waste practices, and occupational settings interact with the capacity of fire protection infrastructure. This section of the research situates the Harare findings within the broader literature on urban fire risk, service capacity, and prevention, to draw implications for policy and practice that address the study’s aims: identifying main hazards, assessing impacts on people and environments, and strengthening prevention and response mechanisms.
The prominence of grass fires reveals the enduring importance of the urban vegetation interface as a primary hazard. In Harare, grass fires account for a striking 1,879 calls over ten years, with spikes in 2023 and 2024 signaling seasonal and climatic amplification. This aligns with a substantial body of literature on wildland–urban interfaces (WUI) and the role of fuel loads in driving outdoor fire risk. Studies across diverse geographies have shown that expansion of urban edges into vegetated landscapes, combined with long dry spells and heat stress, elevates ignition probabilities and spread (Bowman et al., 2020; Manzello, 2020 & Ganteaume et al., 2021). Generally overlooked but common in many cities, neglected vegetation and vacant plots further exacerbate ignition opportunities (Davis, 2022). Taken together, the Harare picture is consistent with global findings: environmental conditions coupled with insufficient vegetation management at the urban fringe create a high-leverage target for prevention. The policy implication is clear: targeted vegetation management, landscape design that reduces fuel continuity, and public education on safe land-clearing practices should be central to urban fire prevention in Harare and similar cities.
Domestic and commercial fires emerge as the next dominant sources, underscoring how routine daily activities and infrastructural weaknesses translate into substantial risk for residents and businesses. Domestic fires—driven by cooking, electrical faults, heating devices, and unattended appliances—reflect the intimate coupling of risk with occupancy patterns and home environments. Commercial fires, arising from electrical faults, equipment failures, and the presence or storage of flammables, reveal how workplaces and commercial spaces contribute to the urban hazard burden. These patterns resonate with global evidence that residential and commercial ignition sources remain persistent challenges in urban fire safety. International guidance and research emphasize the need for enforcing safety bylaws, maintaining electrical infrastructure, and educating the public about safe practices (NFPA, 2024). The Harare findings thus corroborate a universal lesson: reducing routine ignition sources through regulatory enforcement, maintenance, and targeted safety campaigns is essential for curbing the everyday fire risk in cities.
Rubbish fires add another dimension to the urban fire profile, with 751 incidents and a notable dip to zero in 2021. While relatively variable, rubbish fires carry environmental and health consequences via air pollution and potential escalation into structural fires, especially when waste materials are flammable. The broader literature emphasizes waste management as a modifiable driver of urban fire risk and air quality concerns. Studies have linked open burning of waste to adverse health outcomes and environmental degradation, advocating for improved waste disposal practices and community engagement to reduce open burning (Jakhar et al., 2023). The Harare data thus fit within this consensus and highlight waste management as a critical intervention point with co-benefits for health and climate change mitigation.
Industrial and home-industries fires, although smaller in absolute numbers, foreground occupational risk and facility-level vulnerabilities. The literature on industrial fires repeatedly underscores the importance of equipment maintenance, proper storage of flammables, process safety, and rigorous emergency procedures in workplaces (Zerbo et al., 2020; Abrar et al., 2025 &, Naser & Kodur, 2025) The Harare findings reiterate that fire safety cannot be limited to homes or public spaces; workplaces require robust risk controls and preparedness. The market fires, while few, remind us that ignition risk persists in commercial-facing venues and dense urban areas, where crowding and ignition sources can amplify consequences.
Beyond fire incidence, the human toll—injuries and deaths—offers a crucial lens on the social impacts of urban fires. The Harare data show an overall downward trend in injuries from 2015 to 2024 (peaking in 2019 and declining to 2024) and relatively rare fatalities, with several years recording zero deaths. This trajectory suggests improvements in safety practices, reporting, or both, echoing global observations that safety interventions, regulatory frameworks, and better emergency responses can reduce harm over time. Nevertheless, the persistence of injuries underscores ongoing vulnerability, particularly in high-risk settings. The literature corroborates that even as fatality rates decline, non-fatal injuries and economic losses remain significant, emphasizing the need for continuous risk reduction in both households and workplaces (Griffiths et al., 2022).
A central structural theme in Harare is the capacity and organization of the fire protection service. The city currently relies on four stations, with mutual-aid arrangements, and a proposed expansion to six additional stations to achieve an average five-minute response time. This expansion aligns with established understandings in urban resilience literature: greater redundancy, broader geographic coverage, and rapid response capacities are critical for improving survival and reducing property losses in dense urban areas (Abrar et al., 2025). The capacity story in Harare is complicated by resource adequacy gaps: a total establishment of 320 with 226 filled positions (about 29.4% vacancies), and equipment shortfalls across multiple asset types, including under-functioning fire trucks, ladders, breathing apparatus, and portable pumps. These findings mirror global concerns about maintenance backlogs, procurement bottlenecks, and funding constraints that hinder urban fire services from meeting performance targets (Abrar et al., 2025). As the literature consistently shows, staffing and equipment readiness are not merely administrative concerns but core determinants of response times, casualty outcomes, and the overall resilience of urban fire protection systems. 
The risk assessment for 2024 adds another layer of insight: pervasive non-compliance in high-risk urban zones, especially in CBD quadrants and industrial areas, signals vulnerabilities in prevention and enforcement. The literature emphasizes that risk reduction in cities hinges on enforcement, compliance, and community engagement, with high-risk zones requiring prioritized inspections and accountability mechanisms (Griffiths et al., 2022). The Harare pattern—low compliance coupled with high risk—resonates with global calls for intensified prevention programs, targeted inspections, and stronger regulatory oversight in zones where the hazard is greatest.


[bookmark: _Toc215652949]5.4 Implications for Practice
Taken together, the Harare case and the associated literature illuminate a coherent picture: urban fire risk is shaped by a triad of environmental and fuel conditions (especially vegetation and waste management), everyday ignition sources (residential and commercial practices), and systemic constraints in fire protection capacity and governance. The alignment between Harare’s empirical findings and international literature enhances confidence in the study’s conclusions and the recommended pathways for risk reduction. Specifically, three interlinked strands emerge as critical for reducing urban fire risk in Harare and similar urban contexts: (1) environmental and behavioral prevention—reducing fuel loads through vegetation management, improving waste disposal practices, and strengthening electrical safety and public education; (2) capacity expansion and asset modernization—closing staffing gaps, maintaining functional equipment, and expanding the station network to achieve rapid response; and (3) enforcement-driven risk reduction—intensifying inspections and compliance in high-risk urban cores and industrial zones to reduce ignition opportunities and improve overall safety outcomes.

5.6 Policy and Governance Recommendations
a) Main causes and urban fabric considerations in Harare
Urban fire hazards in Harare arise from a complex interplay between dense, often informal, urban fabric and the arrays of activities that cluster around markets, residential blocks, and industrial zones. The research provided data that illuminated both the patterns and the uncertainties that shape risk: Glen View Complex and Mbare Siyaso exhibit high variability in hotspot counts (standard deviations of 3.74 and 3.45 with means around 2–2.4), signaling volatile risk pockets even when average hotspot counts appear modest. Mbare Markets, by contrast, show lower variability (SD 1.03) but a persistently exposed exposure in a high-density commercial corridor. Across the dataset on incidents from 2015 to 2024, markets emerge as a recurrent locus of fire activity, while information on compliance reveals troubling gaps: several high-risk zones particularly CBD Quadrants 1 and 2, Willowvale Industrial, and Tynwald Industrial report low compliance rates despite high risk, underscoring a disjunction between hazard and management.

The causes of urban fire hazards in Harare are thus multifaceted and context specific. The city’s unique fabric dense, sometimes informal settlements with close housing proximity, informal waste accumulation, and the proximity of residential areas to commercial, industrial, and home-based production creates rapid ignition and spread pathways. Waste and rubbish fires, domestic and commercial activities, and home industries contribute substantially to ignition sources, while limited and aging firefighting assets and uneven enforcement hamper timely containment. Markets and commercial corridors intensify risk due to high occupant density, intense ignition sources, and complex layouts that can impede swift egress and hose lines. The data also indicates that while the total counts of incidents are high in markets across years, the hotspots themselves remain episodic highlighting the need for surge capacity planning and dynamic resource allocation that can respond to volatile risk.

b) Impacts (tangible and intangible)
The impacts of urban fire hazards in Harare are not confined to immediate loss of life and property. Tangible effects include destruction of homes, small businesses, and markets, with cascading consequences for livelihoods—particularly for informal traders, home industries, and low-income households whose means of earning and shelter are precarious. Health outcomes range from burns and smoke inhalation to chronic respiratory issues arising from repeated exposure to urban fires and polluted air during combustion of waste or building materials (Manisalidis et al 2020). Intangible harms are equally consequential, erosion of social cohesion as displacement fragments communities, distrust in municipal services grows, and recovery can be prolonged when households face recurring losses Mucherera & Spiegel, 2022). Environmental footprints extend beyond the burned structures to broader ecological consequences, including debris and toxic pollutants released into air and water systems, with potential long-term impacts on urban health and biodiversity. The urban fabric’s disruption also reverberates through infrastructure and services: damaged roads and hydrants, interrupted water and electricity supply, and compromised communications hamper both prevention and response.

c) Current response and capacity gaps
Despite these risks, current Fire and Rescue capacity exhibits notable gaps. Asset inventories reveal misalignments between functional assets and ideal levels—breathing apparatus, portable pumps, aerial ladders, and specialist vehicles are below target, while manpower vacancies persist. Risk assessments show uneven compliance, with high-risk CBD and industrial zones frequently reporting low compliance rates (for example, CBD Quadrants 1 and 2, Willowvale Industrial, and Tynwald Industrial). The fragmentation of data—between hotspot counts, incident totals, asset inventories, and compliance metrics—creates barriers to coherent decision-making and resource allocation. In this context, a coherent policy architecture must integrate enforcement, infrastructure, urban planning, community resilience, and data sharing to reduce risk and accelerate recovery.

d) Enforcement, rapid risk reduction, and data integration
Translating these insights into actionable policy requires a staged approach aligned with the city’s governance, budgetary realities, and community needs. In the short term, the emphasis must be on enforcement, rapid risk reduction, and data integration. Targeted inspections should be intensified in high-risk and low-compliance zones—particularly CBD Quadrants 1 and 2, Willowvale Industrial, Mbare Markets, and other identified clusters—coupled with a policy that ties licensing and permits to demonstrable fire safety compliance. Immediate risk reduction should ensure unobstructed access for fire appliances and hydrants, with rapid refurbishment or replacement of essential assets such as breathing apparatus and portable pumps to enhance responder readiness. A centralized Fire Risk Information Platform (FRIP) is essential for consolidating hotspot data, incident counts, compliance results, and asset inventories, enabling geospatial analyses to guide deployment and inspections. Community engagement should accompany these measures, with pilot fire warden programs and household safety campaigns that empower residents to reduce ignition sources and improve reporting.

e) Immediate risk reduction
In the medium term (1–3 years), governance and planning must mature to create a coherent, accountable system that integrates fire risk into urban planning. Formal inter-agency governance with clearly delineated roles within the city, fire brigade, municipal police, and urban planning department. Publicly reported annual compliance targets should anchor accountability, while expanded training and recruitment can address staffing gaps. Infrastructure upgrades should align with risk profiles, prioritizing high-need areas for equipment upgrades, improved water access, hydrant maintenance, and the potential deployment of additional fire stations or mobile units to reduce response times. Urban planning must reflect fire risk considerations, with market design standards that include fire lanes, safe egress, and waste management protocols, and with zoning that minimizes exposure of high-risk informal settlements to critical infrastructure.

f) Community engagement
Community resilience should shift from ad hoc mobilization to sustained capacity-building. Scaled-up programs for community-based fire committees, livelihood-protective measures for home industries, and insurance options or resilience funds for informal workers can reduce exposure and accelerate recovery. Data interoperability between agencies—enabling health, environmental services, planning, and fire services to access harmonized information—will promote timely, coordinated responses. Data governance must protect privacy while ensuring rapid sharing of hazard information and incident data, with standardized reporting formats and quarterly reviews to adjust strategies.

g) Resilience, climate-adaptive planning, and sustained capacity
Longer-term planning (3+ years) should be climate-responsive and ecologically mindful. A climate-adaptive fire resilience framework should anticipate rising heat days and wind-driven risk, deploying cooling centers and heat-moderating urban design. Vegetation management around settlements and along transport corridors  where appropriate and safe—can reduce fuel loads without compromising livelihoods or ecological integrity. The city can pursue green-blue infrastructure permeable pavements, rainwater harvesting, and open spaces that help absorb heat, manage water, and provide safety buffers against fire spread. Waste management must be overhauled, with centralized disposal facilities and regular collection designed to reduce unattended rubbish fires. Institutional maturity will require stable, multi-year funding for maintenance, training, and data systems, along with annual independent audits to ensure accountability and progress. Equity should be at the center of all long-term efforts—ensuring that low-income and informal sector residents receive access to safety resources, insurance options, and recovery support.

h) Sustainable urban form and ecological footprint
A concise synthesis of the action agenda can be articulated through a policy-table narrative that aligns with Harare’s institutional realities. Short-term actions prioritize visible enforcement, rapid asset readiness, data integration, and community engagement. Medium-term actions emphasize governance, planning integration, infrastructure upgrades, and enhanced market safety. Long-term actions commit to climate-resilient systems, sustainable urban design, and sustained, equitable capacity-building.

From a data-informed perspective, the variability in hotspot counts at Glen View Complex and Mbare Siyaso calls for surge capacity in resource allocation and flexible inspection regimes that can react to seasonal or event-driven spikes. The Market-focused data underscores the imperative of market safety interventions—layout redesigns, designated fire lanes, and stringent waste management. The persistent compliance gaps demand governance reforms and transparent performance metrics to restore trust and compliance. Asset gaps—such as breathing apparatus and aerial ladders—must be prioritized in alignment with risk exposure to ensure readiness across high-density districts and markets.

To implement these policies, data sharing protocols must be established. A centralized FRIP should set role-based access, standardized reporting formats, and defined interoperability standards so that fire services, urban planners, health authorities, and environmental agencies can coordinate effectively. Privacy safeguards and governance structures are essential for responsible data use. Quarterly data reviews will allow iterative adjustment of enforcement intensity, resource deployment, and planning interventions.

Harare’s path to stronger fire prevention, faster and more effective response, and resilient communities’ rests on an integrated policy framework that translates empirical patterns into concrete, accountable actions. Short-term enforcement and data integration lay the foundation for medium-term governance, infrastructure modernization, and urban-planning integration, while long-term climate-adaptive resilience, sustainable urban design, and equity-focused capacity-building will sustain safety gains in the face of urban growth and climate variability. 
i) Residential Fire Risk Assessments in Harare
From a policy perspective, the research findings point to the necessity of regulatory reform. Amendments to existing by-laws or the development of new policies are essential to incorporate residential properties into formal fire risk assessment and safety inspection regimes. Institutional reforms should include establishing a dedicated residential fire safety unit or an equivalent body equipped with clear authority, resources, and standardized assessment tools. Such measures would facilitate consistent hazard identification, resident education, and enforcement of safety standards, including the installation of smoke alarms, accessible fire extinguishers, and safe electrical practices.
Updating and harmonizing standards and guidance is also crucial. The current by-laws, formulated in the late 20th century, should be revised to align with contemporary fire safety practices applicable to various housing types—including multi-family and informal settlements. Developing a modern, balanced regulatory framework would ensure enforceability while respecting the housing diversity in Harare. Additionally, establishing a comprehensive data and evaluation system is vital for tracking incidents, causes, and outcomes, enabling evidence-based policy adjustments.
Public engagement and education are equally important. Communities need clear, accessible guidance on home safety measures tailored to their specific contexts, especially resource-constrained households where installing safety devices may be challenging. An effective phased action plan can guide reforms: starting with diagnostic and legal reviews, establishing a dedicated residential safety unit, developing assessment tools, piloting programs, and eventually scaling up city-wide with continuous monitoring and refinement.

Addressing data gaps is fundamental to informing policies and measuring success. There is a pressing need for empirical research to quantify the relationship between the absence of residential assessments and fire incidence. Collecting baseline data on residential fires, causes, and outcomes will support resource planning and policy development, ensuring interventions are targeted and effective.

[bookmark: _Toc215652950]5.7 Limitations of the Study
This study undertakes a case-based inquiry into urban fire hazards in Harare, treating the city as a living laboratory for risk, resilience, and policy learning. In presenting a seven-category framework to capture the heterogeneity of urban fire incidents and in detailing data preparation and quality assurance procedures, the researcher contribute to a nuanced understanding of fire risks in an African urban context. Yet, as with any research design and data-driven analysis, several limitations warrant careful consideration. An explicit articulation of these limitations is essential to avoid overgeneralization, to guide prudent interpretation of findings, and to illuminate avenues for methodological refinement and future inquiry.
The study’s design and scope inherently constrain generalizability. By centering Harare as the primary case, the analysis foregrounds context-specific drivers such as local urban fabric, governance structures, informal settlement dynamics, and service delivery patterns that may not precisely translate to other cities. While the seven-category framework enables context-sensitive insights, it risks oversimplifying the complexity of urban fire events. Fires often emanate from mixed-use configurations and exhibit cascading effects that traverse more than one category at once; for example, a dumpsite fire may quickly threaten nearby residential areas and commercial activities. In such instances, rigid category boundaries can obscure cross-cutting drivers and feedbacks, limiting the utility of the framework for understanding interdependencies across urban systems.
The study’s reliance on existing data sources raises concerns about data quality and coverage. The validity of hotspot analyses, cause-attribution, and trend detection hinges on incident records, risk assessments, and prevention records that may be incomplete, inconsistently recorded, or unevenly available across agencies. Precision and the attribution of fire causes are particularly susceptible to uncertainty, which can bias the identification of high-risk zones and the inference of underlying drivers. Temporal gaps and lags in reporting further threaten the accuracy of trend analyses and the detection of emergent hotspots. While the authors acknowledge gaps and apply imputation and uncertainty quantification, such approaches rest on assumptions about the missingness mechanism. If data are not missing at random, or if key drivers are unobserved, imputation can introduce biases that propagate through subsequent analyses and policy recommendations.
Methodological choices in data cleaning and standardization entail trade-offs between comparability and nuance. The use of case-wise deletion for missing data, while straightforward, can yield biased samples when missingness correlates with important factors such as incidents in informal settlements occurring outside official hours or in areas with weaker reporting infrastructure. Open-ended qualitative responses require coding by independent coders and iterative validation, but coding remains inherently subjective and prone to interpretive drift. Standardizing incident classifications into predefined seven categories enhances comparability but may mask subtypes, rapid context-specific evolutions, or nuanced distinctions between incident causes (for example, differentiating electrical faults from illegal dumping versus social practice factors). These choices can shape the interpretation of drivers, risk profiles, and resilience needs.
External validity and transferability warrant cautious consideration. Urban risk environments are dynamic, shaped by population growth, climate variability, infrastructure development, and policy shifts. A static snapshot or a historical synthesis may not capture future trajectories, increasing the risk that policy recommendations become outdated or misaligned with evolving conditions. Even if findings prove valuable within Harare, applying them wholesale to other cities without substantial localization risks inappropriate interventions that fail to account for different governance capacities, informal economy structures, or cultural practices.
Analytical and causal inference limitations must be acknowledged. The study appears to emphasize identifying drivers and categorizing risk but may not employ rigorous quasi-experimental methods capable of establishing causal relationships. Without strong causal identification, policy recommendations may reflect associations rather than proven causes. Additionally, while the seven-category lens recognizes interdependencies, it may not fully illuminate complex feedback loops—such as how prevention investments alter resident behavior, or how dumpsite management affects market accessibility and informal livelihoods. Understanding this feedback is crucial for designing resilient urban systems.
Stakeholder engagement, ethics, and governance considerations influence both credibility and impact. The extent and representativeness of stakeholder validation determine whether diverse perspectives—particularly those of residents in informal settlements, frontline responders, women, youth, and marginalized groups—are integrated into findings and recommendations. The translation from research insights to policy and practice is contingent on political will, resource availability, and institutional capacity. If engagement is uneven or tokenistic, the uptake of recommendations may be limited, diminishing the study’s practical relevance.
While the study makes a valuable contribution by foregrounding Harare’s urban fire hazards through a structured, category-based lens and by emphasizing data quality and practical resilience, its limitations should temper interpretation and guide future work. Addressing these limitations could entail expanding the temporal and spatial scope to include comparative city contexts, incorporating robust causal inference designs (such as natural experiments or instrumental variable approaches where feasible), enhancing data collection in underrepresented areas, enriching stakeholder participation with iterative verification, and integrating explicit equity considerations into both analysis and policy translation. Such enhancements would strengthen the reliability, relevance, and transferability of insights for urban fire risk reduction in Harare and beyond.
[bookmark: _Toc215652951]5.7 Future research 
Ten years of fire-incident data from Harare show that grass fires are by far the most frequent category, with notable surges in 2023 and 2024. Domestic and commercial fires together account for a substantial portion of the urban-fire burden, while rubbish fires, and to a lesser extent industrial and market fires, contribute to environmental and safety risks in different ways. This nested hierarchy grass fires at the top, followed by domestic and commercial fires, then rubbish and industrial/home-industries fires highlights where prevention and intervention efforts might yield the greatest return. Future research should therefore address environmental drivers, human behaviors, infrastructure reliability, and governance mechanisms in an integrated framework.
The research agenda for mitigating urban fire risk, particularly in contexts like Harare where grass fires dominate but domestic and commercial fires are also significant, should be framed as an integrated, multi-stakeholder effort that combines climate science, land-use planning, building safety, governance, and community engagement. First, it is essential to investigate how dry spells, heat indices, wind, and seasonal climate variability correlate with grass-fire incidence, while examining lag effects to identify windows for early warnings and pre-emptive actions. This climate- and weather-driven understanding should be complemented by studies on land clearance, composting, and cultivation practices near urban interfaces, culminating in proposals for safer cultivation methods, zoning considerations, and community guidelines designed to minimize ignition risk. Parallel research on building and domestic fire safety should scrutinize factors such as building age, wiring quality, electrical load, the presence of safety devices (like smoke alarms and automatic shutoffs), and passive fire protections, with findings aimed at prioritizing retrofit programs that improve resilience. To maximize impact, multi-stakeholder intervention packages should test and evaluate combined strategies addressing outdoor-space management, domestic and commercial safety, waste management, and reporting improvements, while always considering cost-effectiveness. A critical component is comparing the return on investment of grass-fire prevention measures against other fire-risk categories to guide resource allocation and developing participatory approaches that empower residents at the urban–wildland interface to contribute to vegetation management and household safety practices. Governance and enforcement analyses must scrutinize how fire bylaws, vegetation-management policies, and waste-disposal regulations are funded, implemented, and enforced, recognizing that Harare’s hierarchical urban fire hazards—predominantly grass fires, followed by domestic and commercial fires—inform a prioritized research agenda. By weaving together environmental science, behavioural insights, infrastructure reliability, waste management, and governance analyses, future research can yield targeted, cost-effective prevention and response strategies that reduce urban fire risk and build resilience in Harare-like city contexts through an evidence-based, multi-stakeholder approach.
[bookmark: _Toc215652952]5.8 Conclusion
Fire hazards in urban areas represent a complex, multi-faceted risk that affects residents, property, and the environment. In Harare City, the dominant drivers electrical faults, waste management practices, and human factors demonstrate the need for an integrated approach combining prevention, preparedness, and rapid response. Across the seven fire categories, common themes emerge: the interplay between infrastructure and behavior, the importance of proactive urban planning, and the critical role of governance and community engagement. The research’s findings support targeted recommendations to strengthen fire safety, reduce risk, and enhance urban resilience in Harare and similar urban contexts.
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ASSESSMENT OF THE IMPACT OF FIRE HAZARDS IN URBAN AREAS: A CASE STUDY OF HARARE CITY
RESEARCH QUESTIONNAIRE
Prepared By:
BATSIRAI TAYLOR CHINYOWA
BINDURA UNIVERSITY OF SCIENCE EDUCATION
FACULTY OF SCIENCE & ENGINEERING
DEPARTMENT OF DISASTER RISK REDUCTION

Purpose of the Research:
This questionnaire aims to gather insights on the causes, impacts, current mitigation measures, and potential strategies for reducing fire hazards in Harare City. Your participation will contribute to developing sustainable fire safety solutions.

Confidentiality Statement:
All responses will be kept confidential and used solely for academic research purposes. Your honest and thoughtful answers are highly appreciated.
Instructions:
Please answer all questions to the best of your knowledge. Your participation is voluntary, and you may withdraw at any time.
Thank you for your valuable contribution!

Date: _______________________

Section A: Demographic Information
1. What is your age?
a) Under 18
b) 18–24
c) 25–34
d) 35–44
e) 45–54
f) 55–64
g) 65+

2. What is your gender?
a) Male
b) Female

3. Which ward/part of Harare do you reside in?
a) Northern suburbs
b) Southern suburbs
c) Western suburbs
d) Eastern suburbs 
e) Do not stay in Harare but work in Harare

4. What is your current occupation?
a) Student
b) Employed (Public Sector)
c) Employed (Private Sector)
d) Self-employed
e) Unemployed

5. Do you own or rent your residence?
a) [bookmark: _Hlk214014213]Own
b) Rent
c) Other (please specify)


6. Do you own or rent your business location?
a)	Own
b)	Rent
c)	Not applicable


7. [bookmark: _Hlk214014263]How long have you lived/worked in Harare City?
a) Less than 1 year
b) 1–5 years
c) 6–10 years
d) More than 10 years
e) Not applicable
8. How long have you worked in Harare City?
a) Less than 1 year
b) 1–5 years
c) 6–10 years
d) More than 10 years
e) Not applicable

Section B: Perceived Fire Hazards and Their Causes (Urban Areas)
Residential
9. In your opinion, what are the main causes of residential fires in Harare? (Select one that apply)
a) Electrical faults (overloads, faulty wiring)
b) Cooking accidents (unattended cooking, open flames)
c) Heating equipment (oil heaters, stoves)
d) Arson/vandalism
e) Smoking-related fires
f) Gas leaks
g) Faulty appliances
h) Candles, lanterns

10. How often have you or someone you know experienced a residential fire incident in the past 10 years?
a) Never
b) 1–2 times
c) 3–5 times
d) More than 5 times
e) Not sure

11. How well do you think residential electrical wiring and appliances are regulated/maintained in your area?
a) Very well
b) Well
c) Neutral
d) Poorly
e) Very poorly

Commercial
12. Which factors most commonly contribute to fires in commercial premises (shops, offices) in Harare? (Select one)
a) Electrical faults
b) Faulty or overloaded extension leads
c) Poor housekeeping and waste accumulation
d) Cooking activities (in cafés/restaurants)
e) Heating/equipment
f) Arson/vandalism
g) Storage of flammable liquids

13. Do you operate or work in a commercial facility with fire safety measures (alarm systems, extinguishers, evacuation plans)?
a) Yes
b) No 

14. What do you think about the effectiveness of fire alarm systems, extinguishers, and evacuation plans during fire incidents?
a) Very effective
b) Effective
c) Somewhat effective
d) Not effective
e) Don’t know

Industrial
15. Are you aware of any fire hazards in industrial areas of Harare (e.g., factories, warehouses)?
a) Yes
b) No
c) Not sure

16. What are the main hazards observed in industrial areas? (Select one)
a) Flammable liquids or gases
b) Electrical equipment and motors
c) Hot work (welding, cutting)
d) Poor storage of chemicals
e) Inadequate fire suppression systems
f) Blocked access for emergency services

Dumpsite
17. Do you think rubbish dumpsites near urban areas contribute to fire hazards?
a) Yes
b) No
c) Not sure

18. What are the main causes of fires at dumpsites in your view? (Select one)
a) Methane ignition from decomposing waste
b) Deliberate burning
c) Spontaneous combustion of waste
d) Electrical issues with nearby infrastructure
e) Firefighting delays due to access

Market
19. Have you observed or experienced fire incidents in markets or market stalls?
a) Yes
b) No
c) Not sure

20. What factors contribute to market fires? (Select one)
a) Overloaded electrical connections
b) Gas or open flame cooking at stalls
c) Poor spacing and access for firefighting
d) Accumulation of flammable goods
e) Inadequate firefighting equipment
f) Arson/vandalism

Home Industries
21. For home-based industries, what are the primary fire risks? (Select one)
a) Gas/charcoal stoves
b) Electrical adapters and unsafe wiring
c) Storage of flammable liquids
d) Overcrowded stalls/workspaces
e) Poor waste management
f) Inadequate fire safety awareness

22. Do home-based industries typically have fire safety measures (extinguishers, fire blankets, first aid, evacuation routes)?
a) Yes
b) No
c) Not sure

Section C: Impacts of Fire Incidents
Impact on Residents
23. On a scale of 1 to 5, how severe are the personal and household impacts of urban fires (injury risk, displacement, loss of essentials)?
a) 1 (Not severe)
b) 2 (Mild)
c) 3 (Moderate)
d) 4 (Severe)
e) 5 (Very severe)

24. Have you or your neighbors ever been displaced due to a fire in Harare?
a) Yes
b) No
c) Not sure

25. What types of support were most helpful after a fire incident? (Select one)
a) Temporary shelter
b) Food and basic needs
c) Financial assistance
d) Medical care
e) Rebuilding/repair assistance
f) Psychological support
g) Community support

Impact on Property
26. Please estimate the total property loss you have experienced due to fire in Harare (if none, write 0).
a) 0
b) 0-5%: Negligible 
c) 5-15% Minor
d) 15-30% Moderate
e) 30-60: Severe
f) >60%: Critical/Catastrophic

27. How quickly were emergency services able to respond to fire incidents in your experience?
a) Very quickly (within 10 minutes)
b) Quickly (10–20 minutes)
c) Moderate (21–40 minutes)
d) Slow (41–60 minutes)
e) Very slow (>60 minutes)

28. How effective were post-fire recovery and rebuilding support services (insurance, government assistance, NGOs) in your experience?
a) Not applicable
b) Very ineffective
c) Ineffective
d) [bookmark: _Hlk214265549]Neutral
e) Effective
f) Very effective

Environmental Impacts
29. Have fire incidents affected local environmental health (air quality, water contamination, soil) in your area?
a) Yes
b) No
c) Not sure

30. What environmental effects do you think are caused by fire? (Select one)
a) Smoke and air irritation
b) Contaminated water supply
c) Soil and ash deposition
d) Loss of vegetation
e) Wildlife disturbance

Section D: Fire Prevention and Response Mechanisms
31. How would you rate the overall effectiveness of Harare City’s fire prevention and response systems?
a) Excellent
b) Good
c) Fair
d) Poor
e) Very poor
f) Not sure

32. Which area need the most improvement? (Select one)
a) Public awareness and education
b) Fire code enforcement and licensing
c) Accessibility of fire stations and water supply
d) Training of residents and business owners
e) Availability and maintenance of firefighting equipment
f) Emergency communication and reporting systems
g) Incident investigation and accountability
h) Coordination between agencies (police, fire, health, municipalities)

33. How accessible are fire safety resources for you?
a) Fire stations and emergency numbers are easily accessible
b) Moderately accessible
c) Not easily accessible

34. Are you aware of any local programs or campaigns focused on fire safety in Harare?
a) Yes
b) No
c) Not sure

35. Which programs have you participated in or found useful? (Select one)
a) Industrial firefighting programme
b) Basic fire safety programmes
c) Recruit firefighter training programme 
d) Fire safety awareness programmes
e) Nil 

36. In your view, what measures would most reduce fire risk in urban Harare? (Select one)
a) Regular electrical safety inspections and upgrades 
b) Public education on fire prevention
c) Enforcing safe cooking and heating practices
d) Improved waste management and dumpsite management
e) Upgrading water supply and fire hydrants
f) Better urban planning and access for emergency services
g) Subsidies or incentives for safe electrical equipment
h) Community-based fire watch programs

37. Would you support the implementation of sustainable fire safety strategies if they were introduced?  
a) Yes
b) No
c) Maybe
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DISASTER RISK REDUCTION DEPARTMENT

BINDURA, Zimbabwe.
Mobile No: +263 773 487 211

BINDURA UNIVERSITY OF SCIENCE EDUCATION

CHAIRPERSON'S OFFICE
06 June 2025
To Whom It May Concern

Dear Sir/ Madam,

REF: SPECIAL REQUEST FOR BATSIRAI TAYLOR CHINYOWA (B1440649) TO BE
GRANTED SPECIAL PERMISSION TO ACCESS YOUR INSTITUTION'S DATA FOR
EDUCATIONAL PURPOSES

This is to confirm that BATSIRAI TAYLOR CHINYOWA, Registration Number
B1440649, s a student pursuing a Master of Science Disaster Risk Reduction
Degree in (MSCORM) in the Disaster Risk Reduction Department at Bindura
University of Science Education. As part of his degree program, he is required to
complete a research project, for which he will gather data from various sources,
including your institution.

We kindly request your assistance in providing any information he may need from

your organization.

For any further information or clarification, please feel free to contact the
1l e

Yours faithfully i CHAIRMAN

| CEOGRAPHY DERaRRMENT

1 FACULIY OF sCiencE

i
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House No. 1045 Rydale Ridge Park
Harare

“The Acting Human Capital Director
City of Horre

Rowan Martin Building,

Harare

Zimbabwe

03 July 2025

Dear Sie

CARCH ON DISAS

RRISK

RE: REQUESTFOR PERMISSION TO CONDUCT RE:
REDUCTION WITHIN HARARE CITY COUNCIL

ssessment of The

Lam wriing to formally request permission to conduct a researeh sudy tite
ase Study of Harare City “as part of my academic

Impact of Fire Hazards in Urban Areas. A

requirements for the Master of Seience in Disaster Risk Reduction degree at Bindura University of

Science Education
1 am currently employed by the City of Harare as an Acting Divisions] Officer at the Emergency
Services Division, which positions me to better understand and conribute 10 the disaster mangement
framenwork within the city This research aims (0 evaluate the eurrent disaster sk reduction measures.
identify gaps, and recommend practieal strategies for improving disaster preparedness and reslience in

Harare

Please find attached a special request leter from Bindura University of Seience Education, confirming

that Lam their student pursuing  Master of Seicnce in Disaster Risk Reduction degree.
1 Kindly seek your approval 1o access relevant data, documents, and, where necessary, 10 conduct
interviews or surveys with city officials and relevant stakeholders involved indisasterrisk manigement
1 assure you that all rescarch activities will adhere strictly (o ethical standards and confidentiality
protocols.

. Please let me.

Your support and approval 1o proceed with his research would be highly upprecia
Keow if there are any speciic procedures or additional documentation required. 1 am available at your

convenience for a meeting or to provide further details sbout the study.
“Thank you for cansidering my request. T look forward (o your positive response.

Yours sincerely,

==

Basirai Taylor Chinyowa

Cell: 0774 (043 676

Emil: bolinyowi @ yihoo corn
Acti Divisional Offcer Emergency Services Divison

Student, Master of Seience in Disaster Risk Reduction Bindura University of Seience Education
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HUMAN CAP(TAL DEPARTMENT
TOWN HOUSE. HARARE, ZIMBABWE
POST OFFICE BOX 990
TELEPHONE 752879 / 753000

EMAIL: hrd@hararecty co.zw

CITY OF HARARE

Bindura University of Science Education
P. Bag 1020
Bindura

23 July 2025

RE: AUTHORITY TO UNDERTAKE RESEARCH: Batsirai Tavlor Chinvowa

“This letter serves as authority for Batsirai Taylor Chinyowa to undertake a research survey on
the topic: “AN ASSESSMENT OF THE IMPACT OF FIRE HAZARDS IN URBAN
AREAS.A CASE STUDY OF HARARE CITY."

The City of Hararc has no financial obligation and neither shall it render any further

assistance in the conduct of the research. The researcher is however requested to avail a soft

and hard copy of the rescarch to the undersigned so that residents of Harare can benefit out of
it. The research should not be used for any other purpose other than the study purpose

jon fee.

This letter is issued upon payment of Susd administr:
Receipt number: 15291497

Yours faithfully

MRLDUVE
ACTING HUMAN CAPITAL DIRECTOR

Harare to achie

2 WORLD CLASS CITY STATUS by 2025 |
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