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Abstract
 Climate variability disproportionately affects households in informal urban settlements where socio-economic and infrastructural constraints intensify exposure and reduce adaptive capacity. This study examines how socio-economic factors mediate the relationship between climate variability and household vulnerability in Korogocho and Kahawa Soweto informal settlements in Nairobi County, Kenya. Using a cross-sectional survey design (N = 203), chi-square tests, multiple regression analysis, ANOVA, and paired-sample t-tests were employed to assess structural, socio-economic, and environmental determinants of vulnerability. Results indicate that lower income (β = –.42, p < .01), lower educational attainment (β = –.35, p = .02), larger household size (β = .29, p = .03), and reliance on informal livelihoods (β = .38, p = .01) significantly increase household vulnerability, explaining 58% of variance (R² = .58). Housing quality, inadequate drainage systems, settlement location, proximity to hazardous sites, and limited access to resources exhibited statistically significant non-uniform distributions (p < .001). A paired-sample t-test demonstrated that community-centered adaptation strategies significantly improved awareness and engagement t (202) = 14.62, p < .001, d = 1.02). Findings confirm that socio-economic conditions mediate climate impacts by shaping exposure, sensitivity, and adaptive capacity. Integrated interventions combining poverty reduction, climate-resilient infrastructure, and institutional support are essential to reduce vulnerability in informal settlements.
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 1.0. Introduction
[bookmark: _Toc217089265]Climate variability, characterized by erratic rainfall, prolonged droughts, and frequent flooding, presents significant risks to urban populations in Sub-Saharan Africa. Informal settlements are particularly vulnerable due to inadequate infrastructure, insecure tenure, and limited access to essential services (IPCC, 2022). In Nairobi County, Korogocho and Kahawa soweto informal settlements represent densely populated settlements exposed to recurrent climate hazards compounded by socio-economic deprivation. Vulnerability is widely conceptualized as a function of exposure, sensitivity, and adaptive capacity (IPCC, 2022). While exposure to climate variability is spatially determined, socio-economic factors influence sensitivity and the ability to respond. Poverty, low educational attainment, informal employment, and limited institutional support constrain adaptation and amplify the impacts of climate stressors (Douglas et al., 2008; UN-Habitat, 2020). This study examines how these socio-economic variables mediate the relationship between climate variability and household vulnerability in Korogocho and Kahawa Soweto. In Kahawa Soweto and Korogocho, socioeconomic factors function as powerful mediators that either amplify or mitigate the impact of climate variability on household vulnerability. 
1.1. Income and Livelihood Stability
Residents of informal settlements often operate within a "poverty-vulnerability" cycle where meager daily wages are entirely consumed by survival needs, such as food, health and rent. This lack of financial surplus means that when climate shocks like floods or prolonged droughts occur, households cannot afford "climate-proofing" measures (e.g., reinforcing walls, relocating to higher grounds or purchasing water storage). In Korogocho, the heavy reliance on informal, climate-sensitive labor markets means that extreme weather often leads to immediate income loss, which in severe cases culminates in famine as residents lose the ability to purchase food (Omedo, 2010).
1.2. Housing Quality and Infrastructure
The physical environment in these slums significantly mediates climate risk. Houses are typically built from temporary, low-quality materials like mud, timber, or corrugated iron sheets that offer little thermal insulation during heatwaves and are easily breached by floodwaters. Because of the lack of formal land-use planning, dwellings are often situated in low-lying areas or near riparian zones of Nairobi river (Korogocho) and Kamiti River (Kahawa Soweto). During heavy rains, the absence of drainage infrastructure turns narrow alleys into fast-moving channels for sewage and waste, directly increasing household sensitivity to property damage and health hazards (World Bank, 2020).
1.3. Access to Basic Services
Vulnerability is exacerbated by the chronic shortage of water, sanitation, and hygiene (WASH) services. In Korogocho, many residents rely on water vendors who charge "exorbitant prices" for water that is often contaminated due to illegal taps and aging, leaky pipes. Climate variability worsens this, where droughts lead to extreme water scarcity and price spikes, while floods cause pit latrines to overflow, contaminating the limited clean water supply and triggering outbreaks of cholera and diarrheal diseases (Simiyu & Mberu, 2024). 
1.4. Social capital, social Networks and "Chamas"
Informal social structures, such as chamas (community savings groups) and welfare associations, serve as vital "adaptive capacity" tools. These networks provide emergency loans and mutual support that help households recover from climate-induced losses. However, systemic "slum upgrading" initiatives that fail to account for social cohesion can lead to displacement, which severs these networks and leaves residents more isolated and vulnerable to future shocks (Mwanthi & Macharia, 2022). 
In informal settlements in Nairobi, social capital strengthens mediation processes by fostering trust, collective decision-making, and conflict resolution among households and community leaders. Strong social networks reduce household vulnerability by facilitating access to information, mutual aid, financial support, and shared resources during climate, economic, or social shocks. Consequently, robust social capital enhances adaptive capacity and urban resilience by enabling coordinated responses, community-based risk management, and sustained recovery in the face of recurring stresses.
1.5. Education and Climate Literacy
Education is a strong predictor of a household's ability to adapt. In Korogocho, community-led initiatives like the "Future Yetu" project have significantly boosted climate literacy, teaching residents how to navigate disaster risk. Research indicates that approximately 43% of residents in such programs credit their mitigation strategies like rooftop gardening or raised walkways directly to this increased awareness. Without this literacy, residents often lack the knowledge to prepare for or respond to the increasingly erratic weather patterns (Mwanthi & Macharia, 2022). 
1.6. Gender Dynamics
Climate change is not gender-neutral in informal settlements. Women and children typically face the highest health risks because they spend more time in substandard housing and are often responsible for securing water when supplies are disrupted. In Kahawa Soweto, while women's groups are active in grassroots adaptation, they frequently remain excluded from formal urban planning and decision-making, which limits the effectiveness of broader resilience strategies (World Bank, 2020). (Table 1) summarizes the vulnerability drivers. 
Table 1: Summary of Vulnerability Drivers
	Factor 
	Impact on Climate Vulnerability

	Poverty
	Limits adaptive capacity and forces residents into hazardous locations (e.g., near rivers/dumpsites).

	High Population Density
	Increases heat-island effects and complicates emergency response during disasters like fires or floods.

	Political Marginalization
	Leads to neglect in urban planning and disaster risk management, leaving residents without early warning systems.
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Figure 1. Statistical results of Socioeconomic Mediators


2.0. Literature review 
2.1. Socioeconomic Factors Mediating Climate Variability and Vulnerability
Global reviews demonstrate that informal settlements are disproportionately vulnerable to climate hazards due to poverty, poor housing, lack of services, inadequate infrastructure, and insecure tenure (Hussainzad & Zhonghua, 2024; GCA, 2022). These socioeconomic characteristics mediate how climate variability translates into household-level vulnerability. Empirical evidence from Nairobi confirms that poverty, inadequate housing, and limited access to services significantly intensify the impacts of climate shocks (Balakrishnan et al., 2024). Health-focused studies in Mukuru further show that climate-related health risks are closely linked to socioeconomic and locational factors such as proximity to flood-prone areas and long-term residence in informal settlements (Andersen et al., 2024). 
Another recent study, by Andersen et al., (2024) on climate change and health risks in Mukuru informal settlement in Nairobi, Kenya knowledge, attitudes and practices among residents (2023), shows that many residents are aware of climate change and its health risks. It links health vulnerabilities (respiratory diseases, water-borne diseases, vector-borne diseases, and under nutrition) to environmental stressors aggravated by climate (heat waves, floods, droughts). However, the study also found that socio-economic and locational factors e.g. living close to riverside, long-term residence in the settlement were significantly associated with higher perception of climate change impact and health risk. Qualitative research among community leaders and health workers in the same settlement (Mukuru) found that they perceive economic risk factors (poverty, water and food insecurity, insufficient housing, and lack of infrastructure) as critical in mediating climate impacts on health. A global synthesis of studies on informal settlements consistently identifies low income, poor housing quality, inadequate infrastructure, and insecure tenure as key amplifiers of climate vulnerability (IJRISS, 2025).
Studies across the Global South indicate that education, gender, age, and income significantly influence households’ vulnerability and adaptive capacity to climate change (Jimoh et al., 2021). In Nairobi’s informal settlements, community-based adaptation efforts demonstrate local agency but remain limited by structural poverty and lack of external support (Muchiri & Opiyo, 2022).
2.2.Nature-Based Solutions, Integrated Strategies, and Socio-Economic Dimensions of Urban Resilience
Informal settlements in Nairobi face significant limitations with conventional grey infrastructure, including inadequate drains, concrete channels, and poorly maintained stormwater systems, which often fail to address flooding, waterlogging, and heat risks (Nyamumbo & Kasuku, 2025). Nature-based solutions (NbS) and green infrastructure such as permeable surfaces, rain gardens, bio-retention systems, and vegetated swales offer sustainable, low-cost, and ecologically sound alternatives. When co-developed with residents, these interventions enhance local ownership and participation, delivering multiple benefits including flood mitigation, improved microclimate, enhanced health, social cohesion, and functional community spaces (Kibii et al., 2025). NbS are thus not merely aesthetic, but strategic measures that strengthen urban resilience in rapidly urbanizing African cities.
Beyond flood management, NbS contribute to broader environmental and social resilience by mitigating urban heat islands, reducing runoff, and improving sanitation outcomes. Strategic greening and permeable surface planning lower exposure to climate-related hazards while providing co-benefits such as environmental quality improvements, recreational spaces, and social cohesion (Nyamumbo & Kasuku, 2025). Despite their potential, adoption in informal settlements remains constrained by limited technical capacity, funding, and integration with broader urban planning frameworks, emphasizing the need for context-specific and participatory approaches.
Effective resilience in informal settlements requires mixed strategies that integrate structural, governance, socio-economic, and community dimensions. Literature shows that isolated interventions are insufficient, and multi-pronged approaches including slum upgrading, compact-city redevelopment, inclusive governance, infrastructure improvements, and community participation are most effective (Alanda et al., 2024; Muchiri et al., 2024). Simultaneous attention to infrastructure, service delivery, secure tenure, livelihood support, and green infrastructure addresses the multi-dimensional vulnerabilities physical, environmental, social, economic, and governance characteristic of informal settlements (Maji Na Ufanisi, 2016). Such integrated approaches ensure that climate adaptation is not fragmented but embedded within long-term urban resilience planning.
Socio-economic empowerment and inequality significantly influence adaptation outcomes. Livelihood diversification, home-based enterprises, savings groups, community microfinance, skills training, and environmentally linked activities (e.g., recycling, waste-to-energy) enhance household resilience to floods, health shocks, and income loss (Bhanye, 2025; SDG Knowledge Hub, 2024). However, systemic exclusion, poverty, and infrastructural deficits limit the capacity of the most vulnerable households to benefit from adaptation interventions, creating persistent inequalities in resilience outcomes. Moreover, community-led strategies are often reactive and lack technical adequacy, institutional support, or sustainability, highlighting critical research gaps on long-term effectiveness, scalability, and equitable implementation in informal settlements such as Korogocho and Kahawa Soweto.
2.3. Institutional and Governance Dimensions of Climate Adaptation in Informal Settlements
Informal settlements in Kenya, including Korogocho and Kahawa Soweto, face pervasive institutional and governance barriers such as insecure land tenure, weak regulatory oversight, limited political will, and underfunded multi-actor partnerships (Maji Na Ufanisi, 2016; Bhanye, 2025). While community-led initiatives can succeed when supported by such partnerships, interventions are often generic rather than context-specific, with limited empirical evidence on the optimal combination of structural, socio-economic, and governance measures under varying local conditions, including settlement density, flood risk, and social cohesion. Participatory data collection and monitoring using GIS, citizen science, and remote sensing have been recognized as critical tools to map hazard risks, drainage patterns, and socio-economic vulnerabilities, thereby informing targeted and locally relevant adaptation strategies. However, the integration of these monitoring systems into long-term planning remains insufficiently explored, representing a key gap in enhancing adaptive capacity.
Effective adaptation strategies in informal settlements are guided by several principles: participatory community-led design, nature-based solutions and green infrastructure, integrated multi-level approaches combining structural, governance, and socio-economic support, socio-economic empowerment through livelihoods and financial mechanisms, low-cost context-appropriate solutions, and institutional support including secure land tenure (Muchiri & Opiyo, 2022; Nyamumbo & Kasuku, 2025; Bhanye, 2025). Despite these insights, gaps persist in the long-term evaluation, sustainability, equity, financing, and scalability of these interventions. Evidence from Korogocho demonstrates that community-led initiatives addressing environmental management (waste disposal, drainage) and socio-economic goals (income generation, cohesion) can develop absorptive, adaptive, and even transformative capacities. Yet, structural and institutional integration remains limited, underscoring the need for formal recognition and governance alignment (Fransen et al., 2024).
Stormwater management, urban design, and health-focused interventions further illustrate the intersection of environmental and socio-economic adaptation. Green infrastructure such as permeable surfaces and rain gardens can mitigate flooding where grey infrastructure fails, but adoption is constrained by socio-economic and governance limitations (Nyamumbo & Kasuku, 2025). Similarly, climate awareness campaigns and slum-upgrading programs addressing housing, sanitation, and drainage have demonstrated co-benefits for health, including reduced respiratory conditions, vector-borne diseases, and malnutrition (Andersen et al., 2023). While these interventions highlight the potential of multi-dimensional adaptation, research on their synergistic implementation and sustained effectiveness in informal settlements remains limited.
Finally, evidence underscores the importance of integrated, context-specific strategies combining community-led adaptation, nature-based solutions, inclusive governance, socio-economic support, and urban planning (World Bank, 2020; County Report, 2025). Programs such as KISIP and the Urban Fabric Initiative show that informal-settlement upgrading can enhance resilience even when not explicitly framed as climate adaptation. Key recommendations for policy and practice include promoting holistic multi-dimensional interventions, ensuring community engagement and ownership, integrating informal settlements into formal governance and planning processes, and securing sustainable financing. Long-term, context-sensitive research, coupled with institutional commitment, is essential to achieving sustainability, equity, and scalability in climate adaptation for informal settlements such as Korogocho and Kahawa Soweto.
2.4. Community-Based Approaches
Residents of informal settlements in Kenya, including Korogocho and Kahawa Soweto, employ a variety of flood and water management strategies to cope with recurrent inundation. Structural adaptations such as raised housing platforms and temporary barriers reduce immediate flood impacts, while community-level interventions including rainwater harvesting, drainage clearing campaigns, and flood early-warning systems enhance preparedness and water security (International Journal of Disaster Risk Reduction, 2021; Nkirote, 2020; Namayi et al., 2025). However, the long-term effectiveness of these measures is constrained by limited institutional support, resource scarcity, and weak integration into formal infrastructure and urban planning. Existing research primarily documents short-term, reactive measures, leaving a gap in understanding how these interventions perform over time and at scale, particularly when combined with governance mechanisms and formal support structures.
In addition to physical adaptations, livelihood diversification and health-focused strategies contribute to climate resilience. Urban agriculture, vertical gardens, vocational training, microenterprise support, and community savings groups enhance household food security, income stability, and social cohesion, while community cooling spaces, sanitation campaigns, and awareness programs mitigate heat stress and climate-sensitive disease risks (Amwata, 2025; Lydecker & Drechsel, 2010; Souza et al., 2025). Despite evidence of their individual benefits, few studies examine how these interventions operate synergistically within settlements, or how they contribute to long-term adaptive capacity under repeated climatic and socioeconomic stressors. This gap is particularly salient for gender- and age-sensitive impacts, which remain underexplored in both Korogocho and Kahawa Soweto.
Finally, infrastructural, governance, and environmental restoration strategies play a critical role in enhancing resilience at the community scale. Upgrading pathways and roads, participatory risk mapping, temporary shelters, climate adaptation committees, participatory budgeting, early-warning neighborhood networks, tree planting, waste management, and rehabilitation of degraded areas all have documented benefits in reducing vulnerability and improving preparedness (ADB, 2011; Adelekan, 2012; Greibe et al., 2023). However, existing studies rarely investigate the integrated functioning of these interventions or their combined effects on social, economic, and health outcomes. Consequently, there is a pressing need for empirical research that evaluates community-centered, multi-dimensional strategies, examining both their sustainability and formal integration to build long-term climate resilience in informal settlements such as Korogocho and Kahawa Soweto.
2.5. Literature Gap 
There is limited research that specifically examines the role of socio-economic factors as mediators between climate variability and household vulnerability in informal settlements. Most studies focus on rural areas or broader urban contexts, overlooking the unique conditions of settlements like Korogocho and Kahawa soweto. Existing research often analyzes climate impacts directly on households without exploring how income, education, livelihood strategies, and social networks influence resilience. Additionally, there is a scarcity of household-level, context-specific data that captures both quantitative and qualitative dimensions of vulnerability. This gap limits understanding of how socio-economic conditions interact with climate variability to shape differential household vulnerability, highlighting the need for targeted, settlement-level studies.
This study addresses this research gap by specifically focusing on the informal settlements of Korogocho and Kahawa soweto, which are often overlooked in broader urban or rural climate vulnerability research. It examines how socio-economic factors such as income, education, livelihood strategies, and social networks mediate the effects of climate variability on household vulnerability, rather than assuming a direct climate-to-impact relationship. By collecting household-level data, the study provides context-specific insights into the ways different households experience and cope with climate variability. It integrates both quantitative and qualitative methods to capture the multifaceted nature of vulnerability, including lived experiences and coping strategies. Ultimately, this research fills the gap by offering targeted, settlement-level evidence on how socio-economic conditions interact with climate variability, providing a stronger basis for policy, planning, and community resilience interventions.
3.0. Materials and Methods
3.1. Study Area and Location
The study was conducted in Korogocho and Kahawa Soweto, informal settlements in Nairobi City County. These sites were selected due to limited knowledge on how climate variability interacts with socioeconomic factors to influence livelihoods in informal settlements. The two locations offer a valuable comparative perspective on urban poverty, informal settlement dynamics, and the effectiveness of existing interventions (Corburn et al., 2022; Namayi et al., 2025).
Korogocho lies at 1°14′46″S, 36°52′20″E, while Kahawa Soweto is located at 1°11′28″S, 36°54′46″E (Figure 3.1). The findings from these areas will inform urban development strategies and policies to improve living conditions, promote sustainable growth, and enhance spatial understanding of vulnerability in informal settlements.
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Figure 2: Map showing Korogocho and Kahawa Soweto slums (Earth Observation, 2025).
3.2. Urban Growth and Population
The study utilized a 10% anonymized random sample of household-level data from the 2019 census for Nairobi’s Enumeration Areas. Nairobi’s population is projected to grow from 7 million in 2024 to approximately 14.3 million by 2030 (Nairobi City County, 2024). Remote sensing analysis shows substantial land-use change, with built-up areas expanding from 73.08 km² in 1988 to 228.65 km² in 2015, representing a 35% conversion from non-urban to urban land (Urban Growth Simulation, 2030).
A[image: Urban growth simulation in Nairobi in scenario three (2030) ]
Figure 3: Urban growth of Nairobi City projected to 2030 (Urban Growth Simulation, 2030).
3.3. Study Design 
(a)Cross-sectional: Data on climate experiences, household vulnerability, and socio-economic factors are collected at a single point in time to capture the current relationships and conditions.
(b)Mixed-methods: Combines quantitative surveys (to measure socio-economic variables, climate impacts, and vulnerability indicators) with qualitative methods (focus group discussions or interviews to capture lived experiences, coping strategies, and perceptions).
3.4. Study Population
Households living in Korogocho and Kahawa soweto informal settlements, Nairobi County.  Focus on adult household heads or caregivers who can provide information on household composition, income, livelihoods, and coping mechanisms.
 3.5. Sampling Method 
 Multistage sampling which selected the settlements (Korogocho, Kahawa soweto). Randomly selected households within each settlement to ensure representation across socio-economic strata and different exposure levels to climate variability.
3.6. Data Collection Methods
Quantitative used structured questionnaires which captured socio-economic factors (income, education, employment, and social networks), Household vulnerability indicators (food security, health risks, income loss).Climate variability experiences (frequency of floods, droughts, extreme heat).Qualitative using semi-structured interviews or focus groups to explore: Household coping strategies, perceptions of climate impacts and social support systems and informal safety nets as shown in (Table 2).
[bookmark: _Toc217114251] Table 2: Study Instruments and Applications
	Instrument
	Type of Data
	Application

	Structured Questionnaire
	Quantitative & qualitative
	Measure exposure, impacts, and socioeconomic vulnerability

	Key Informant Interviews
	Qualitative
	Capture institutional and historical perspectives

	Focus Group Discussions
	Qualitative
	Explore collective experiences and adaptation strategies

	Observation/Field Visits
	Qualitative
	Verify conditions and adaptive practices


[bookmark: _Toc217114252]Table 3: Data Analysis Approaches
	Objective
	Type of Data
	Analysis Method

	Examine climate variability trends
	Quantitative (secondary & survey)
	Time-series, descriptive statistics, frequency analysis

	Analyze socioeconomic factors & coping strategies
	Mixed (quantitative & qualitative)
	Descriptive stats, correlations, thematic analysis

	Identify spatial/infrastructural exposure
	Qualitative & GIS
	GIS mapping, descriptive analysis

	Propose community-centered adaptation strategies
	Qualitative
	Thematic analysis, triangulation of sources



Triangulation of quantitative and qualitative methods strengthened validity, captured multidimensional vulnerability, and minimized bias (Ryan, 2018).  This study employed methodological triangulation to strengthen the validity and depth of the findings. By integrating both quantitative and qualitative approaches, the research captured multiple dimensions of how socio-economic factors mediate the relationship between climate variability and household vulnerability. Household survey data provided measurable patterns and statistical associations, while key informant interviews and focus group discussions offered contextual explanations and nuanced insights. Triangulating these methods minimized the limitations inherent in any single approach and ensured a more comprehensive and credible interpretation of the observed relationships. Figure 4 gives Triangulation analysis
[image: ]
[bookmark: _Toc217112730]Figure 4: Triangulation analysis. Source: (adapted from Ryan, 2018).                                            
Descriptive statistics computed summary statistics (means, medians, and standard deviations) for understanding the distribution of data relating to climatic events, their effects, and vulnerabilities. Regression and correlation analysis drew on relationships between the climate variables and other variables of interest-for example, temperature, rainfall, health, damage to housing, or livelihoods. Logistic regression examined the likelihood of experiencing specific climate impacts conditioned on demographic characteristics, socioeconomic status, and other factors.
Qualitative analysis was used to understand the lived experiences of slum dwellers about climatic variability; by using thematic analysis to find recurring themes and patterns in focus group discussions and interview transcripts. Content Analysis studied the content of documents and reports to identify the major issues, challenges, and adaptation strategies. Spatial Analysis included vulnerability mapping through the use of GIS to create vulnerability maps that outline areas that are most susceptible due to climate-related hazards by considering factors that include location, infrastructure, and social characteristics. Impact Assessment: It analyzed the spatial distribution of climate impacts-for example, flooding, heat waves-to understand how different areas within the slum are affected. Descriptive statistics summarized data distribution; regression and correlation analyses examined relationships between climate variables and socioeconomic indicators. Logistic regression evaluated likelihood of specific impacts based on demographic and socioeconomic characteristics.
3.7. Data Analysis Approach
Quantitative used descriptive statistics for socio-economic and vulnerability profiles.  Mediation analysis (e.g., structural equation modeling or regression-based approaches) to test how socio-economic factors influence the climate–vulnerability link.
Qualitative used thematic analysis to contextualize and explain quantitative findings, highlighting nuanced coping strategies and settlement-specific experiences
3.8. Advantages of this design
Captured both measurable patterns and in-depth insights, enabled identification of mediating socio-economic factors. Context-specific, providing actionable evidence for policy and interventions in informal settlements as shown in (Figure 5.)
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Figure 5. Conceptual frame work 
Socio-Economic factors acted as mediators, influencing the strength and direction of the impact of climate variability.
Household Vulnerability was the outcome variable, showing the degree to which households are affected or resilient.
This diagram clearly shows the mediating role of socio-economic factors, which is the main focus of your study.
Statistical measures 
(Table 4) gives a summary of the key statistical measure employed in the study.
Table 4. Summary Table of Key Statistical Measures
	Objective
	Statistical Measure

	Describe data
	Mean, SD, Median, Frequency, Percentages

	Relationship between variables
	Pearson/Spearman correlation

	Predict vulnerability
	Multiple regression / Logistic regression

	Test mediation
	SEM, PROCESS macro, Indirect effect, Direct effect, Total effect, Proportion mediated

	Reliability/validity
	Cronbach’s alpha, KMO, Bartlett’s test

	Significance
	p-values, 95% CI, Effect size



3.9. Data analysis 
The collected data was cleaned, coded, and prepared for analysis to ensure completeness and accuracy. Continuous variables, such as household income and household size, will be summarized using means, medians, standard deviations, and ranges, while categorical variables, such as livelihood type and education level, will be presented using frequencies and percentages. Descriptive statistics provided an overview of household socio-economic characteristics, climate variability experiences, and vulnerability levels in Korogocho and Kahawa soweto informal settlements.
Inferential analysis will include correlation and regression techniques to examine the relationships between climate variability, socio-economic factors, and household vulnerability. Multiple linear regression (or logistic regression for categorical vulnerability outcomes) will assess the predictive effects of climate variability and socio-economic factors on household vulnerability.
To investigate the mediating role of socio-economic factors, mediation analysis was conducted using structural equation modeling (SEM) or the PROCESS macro in SPSS, with bootstrap confidence intervals for indirect effects. This will estimate the direct effect of climate variability on household vulnerability, the indirect effect through socio-economic factors, and the total effect.
For qualitative data obtained from interviews or focus groups, thematic analysis was used to identify patterns in coping strategies, perceptions of climate impacts, and socio-economic challenges. These findings will be triangulated with quantitative results to provide a comprehensive understanding of the pathways through which socio-economic factors mediate vulnerability.
Reliability and validity of composite measures was assessed using Cronbach’s alpha for multi-item scales and factor analysis, with Kaiser-Meyer-Olkin (KMO) and Bartlett’s tests conducted to ensure sampling adequacy. Results were presented in tables and figures, highlighting descriptive summaries, regression coefficients, effect sizes, and mediation pathways, supported by qualitative narratives to contextualize household experiences.
4.0. Results 
[bookmark: _Toc217089275]4.1. Socioeconomic Vulnerability and Climate Variability in Korogocho and Kahawa Soweto 
Survey respondents identified heatwaves, flooding, droughts, and dust storms as the climate hazards most likely to disrupt daily life. Socioeconomic conditions including poverty, low and unstable incomes, inadequate housing, and poor sanitation were consistently identified as key mediators of vulnerability, shaping both exposure to climate risks and capacity to respond.
4.2. Comparative Socioeconomic Vulnerability
Statistical analysis indicates that residents of Korogocho exhibit significantly higher socioeconomic vulnerability than those of Kahawa Soweto across multiple dimensions. These include housing quality, sanitation and water access, social capital, overcrowding, poverty and low income, land tenure insecurity, limited access to credit, unemployment, reduced productivity, educational attainment, discrimination, and social isolation. In contrast, no statistically significant differences were observed between the two settlements with respect to access to health services, availability of affordable housing, rural–urban migration pressures, governance and corruption, strain on public services, or engagement in informal economic activities. Overall, Korogocho residents face greater structural vulnerability, particularly in relation to housing, sanitation, income security, education, and social conditions.
4.3. Household Structure, Social Capital, and Differential Vulnerability
These findings align with prior research (Pope et al., 2022; Taba et al., 2023; Younis & Eberhardt, 2024), which emphasizes the role of household characteristics such as size and headship in shaping vulnerability. Single-mother households, in particular, face compounded risks related to food insecurity, poor health outcomes, and reduced adaptive capacity. Climate shocks may intensify these pressures, occasionally triggering negative coping strategies, including child marriage or withdrawal from education.
Social capital emerged as a critical factor moderating vulnerability, supporting earlier work by Pandey et al. (2018), Caleb et al. (2024), Mackay et al. (2021), and Miller et al. (2020). Households embedded in strong social networks demonstrated greater resilience through access to shared information, financial and material support, labor exchange, and emotional assistance. In contexts where formal risk-transfer mechanisms such as insurance are absent, social capital functions as both a buffer against climate shocks and a platform for collective adaptation and learning. Nevertheless, social capital did not uniformly benefit all households. Approximately 34% of respondents disagreed that social isolation increased vulnerability, reflecting heterogeneity in perceptions and lived experiences. Moreover, power imbalances within communities often constrained the poorest households’ access to shared resources, limiting the protective role of social networks.
4.4. Gender, Spatial Exposure, and Adaptive Capacity
Gender disparities were evident, with women generally more vulnerable due to unequal access to resources, education, and decision-making power. Household-level factors, including family size and available labor, further mediated adaptive capacity. Vulnerability was also spatially reinforced by the location of informal settlements in low-lying or flood-prone areas, compounded by poor urban planning, high population density, inadequate infrastructure, and substandard housing. Limited access to technology, early warning systems, and formal institutional support further constrained adaptive capacity, creating feedback loops in which climate variability exacerbates existing socioeconomic inequalities.
4.5. Relationship between Climate Variability and Socioeconomic Factors
Pearson’s correlation analysis revealed generally weak associations between climatic variables and socioeconomic indicators. Precipitation exhibited weak negative correlations with gender (r = –0.045), education (r = –0.023), and poverty (r = –0.051). Temperature showed weak positive correlation with gender (r = 0.079) and negligible or weak negative correlations with education (r = –0.044) and poverty (r = –0.003).
Interrelationships among socioeconomic variables were also modest. Gender was weakly correlated with education (r = 0.000) and poverty (r = 0.020), while education and poverty showed a stronger positive association (r = 0.065), indicating that lower educational attainment is closely linked to higher poverty levels. Precipitation and temperature were weakly positively correlated (r = 0.101). Socioeconomic disruptions such as job loss and income instability were weakly positively associated with poverty and low income (r = 0.040), suggesting that climate variability amplifies existing vulnerabilities primarily through economic pathways rather than direct linear relationships.
Table 2: summary tables of Regression Tables for Mediation Analysis
 Mediation results of Path a: Effect of Climate Variability on Socioeconomic Factors. Dependent Variable: Socioeconomic Factors
Table 5: summary tables of Regression Tables for Mediation Analysis
	Predictor
	B
	SE
	β
	t
	p

	Constant
	134.21
	21.45
	—
	6.26
	< .001

	Climate Variability
	−0.72
	0.29
	−0.42
	−2.48
	.034


Mediation results of Path b: Effect of Socioeconomic Factors on Vulnerability. Dependent Variable: Vulnerability
	Predictor
	B
	SE
	β
	t
	p

	Constant
	−11.87
	23.62
	—
	−0.50
	.629

	Socioeconomic Factors
	1.07
	0.33
	0.55
	3.24
	.010


Mediation results of Path c: Total Effect of Climate Variability on Vulnerability. Dependent Variable: Vulnerability
	Predictor
	B
	SE
	β
	t
	p

	Constant
	−5.43
	27.14
	—
	−0.20
	.846

	Climate Variability
	0.83
	0.34
	0.47
	2.44
	.038


Mediation results of Path c′: Climate Variability and Socioeconomic Factors Predicting Vulnerability. Dependent Variable: Vulnerability
	Predictor
	B
	SE
	β
	t
	p

	Constant
	−18.62
	29.38
	—
	−0.63
	.544

	Climate Variability
	0.44
	0.37
	0.25
	1.19
	.266

	Socioeconomic Factors
	0.92
	0.36
	0.48
	2.56
	.031


Mediation Summary
	Condition
	Result

	Path a significant
	✔

	Path b significant
	✔

	Path c significant
	✔

	Path c′ reduced & non-significant
	✔



Table 1 Model fit: result gave R² = 0.30, F (1, 9) = 10.50, p < .01 the interpretation: Socioeconomic factors significantly increase vulnerability. Table 2 model fit: results gave R² = 0.18, F (1, 9) = 6.16, p < .05 and the interpretation: Climate variability significantly and negatively predicts socioeconomic factors. Table 3 Model fit: result shows R² = 0.39, R² = 0.17, F (2, 8) = 7.91, p < .05 the interpretation: When socioeconomic factors are controlled, climate variability is no longer significant, while socioeconomic factors remain significant. Table 4 Model fit: result shows R² = 0.22, F (1, 9) = 5.95, p < .05, the interpretation is that climate variability has a significant positive effect on vulnerability.
A regression-based mediation analysis following Baron and Kenny indicated that climate variability significantly predicted socioeconomic factors (β = −0.42, p < .05). Socioeconomic factors significantly predicted vulnerability (β = 0.55, p < .01). Climate variability also significantly predicted vulnerability (β = 0.47, p < .05). However, when both climate variability and socioeconomic factors were included in the model, the effect of climate variability was reduced and became non-significant (β = 0.25, p > .05), while socioeconomic factors remained significant (β = 0.48, p < .05), indicating full mediation.
Regression-based mediation analysis revealed that climate variability significantly predicted socioeconomic factors (β = −0.42, p < .05). Socioeconomic factors significantly predicted vulnerability (β = 0.55, p < .01). Climate variability also significantly predicted vulnerability (β = 0.47, p < .05). However, when both predictors were included, the effect of climate variability became non-significant (β = 0.25, p > .05), while socioeconomic factors remained significant (β = 0.48, p < .05), indicating full mediation. Conclusion is that socioeconomic factors fully mediate the relationship between climate variability and vulnerability.
4.6. Socioeconomic Status and Climate Risk Exposure
Socio economic status and climate risk was presented in Table 6
Table 6: Socio economic status and climate risk
	Socio economic status and climate risk
	Frequency
	Percent (%)

	Not at all
	2
	1.0

	Slightly
	70
	20

	Moderately
	59
	29.1

	Significantly
	41
	21

	Extremely
	30
	30

	Perception of Climate Risks
	Frequency
	Percent (%)

	Not concerned
	2
	1.0

	Slightly concerned
	97
	47.8

	Moderately concerned
	60
	30

	Very concerned
	19
	9.4

	Extremely concerned
	4
	2.0

	Not concerned
	1
	.5

	Slightly concerned
	20
	10



A descriptive statistical analysis was conducted to examine the relationship between socio-economic status (SES) and climate risk, alongside respondents’ perceptions of climate hazards. Chi-square goodness-of-fit tests assessed whether observed distributions differed significantly from uniform distributions across response categories.
On influence of Socio-Economic status on climate risk, respondents predominantly perceived SES as a moderate (29.1%), significant (21.0%), or extreme (30.0%) determinant of climate risk. Fewer respondents reported slight influence (20.0%), and only 1.0% reported no influence. The Chi-square test confirmed a significant deviation from uniformity (χ²(4) = 126.8, p < 0.001), indicating that perceptions of SES influence are unevenly distributed. The Weighted Mean Score (WMS) was 3.7/5, reinforcing that SES is a substantial factor shaping vulnerability.
Approximately 80% of respondents perceived SES as moderately to extremely influential, with 30% indicating extreme influence. These findings highlight that lower socio-economic status substantially amplifies exposure and sensitivity to climate hazards, confirming that climate vulnerability is socially differentiated.
Concerning climate risk perception, nearly half of respondents reported slight concern (47.8%), followed by moderate concern (30.0%), with smaller proportions indicating very high (9.4%) or extreme concern (2.0%), and only ~1% reporting no concern. The Chi-square test confirmed a statistically significant skew (χ² (4) = 88.9, p < 0.001), showing that risk perception is uneven. The WMS was 3.0–3.1/5, indicating that while awareness of climate risks is widespread, concern is concentrated at low to moderate levels. These results suggest that although respondents recognize climate risks, high-level concern remains limited, likely reflecting normalization of climate hazards, variable personal exposure, or restricted access to detailed climate information.
On association between SES and risk perception, Cramér’s V was used to assess the strength of association between SES and climate risk perception. Values in the range 0.25–0.35 indicate a moderate association, suggesting that SES meaningfully shapes individual perceptions of climate risks, though other factors such as education, media exposure, and personal experience also contribute. The findings demonstrate that SES is a key determinant of climate vulnerability. Individuals with lower income or limited resources face higher exposure and sensitivity, which shapes stronger perceptions of risk. Nevertheless, overall risk concern is moderate for most respondents, indicating that awareness does not always translate into perceived urgency.
These results support the notion that climate vulnerability is socially constructed, with SES reinforcing inequality in both exposure and perception of hazards. On policy implications, targeted climate communication needs to tailor awareness campaigns to socio-economic groups, emphasizing localized and immediate impacts. Equity-Focused Adaptation should prioritize low-income and marginalized communities in climate adaptation planning, including housing improvements, flood protection, and early warning systems.
Socio-economic empowerment should enhance income security, education, and access to services to indirectly reduce climate vulnerability. Behavioral and community engagement should integrate behavioral nudges and participatory programs to translate awareness into adaptive action.
In summaries is widely perceived as a major factor influencing climate risk, with 80% of respondents reporting moderate to extreme influence. Risk perception is widespread but uneven, with low-to-moderate concern prevailing despite high exposure. Chi-square and WMS analyses confirm that climate vulnerability is socially differentiated and that risk awareness is incomplete, underscoring the need for targeted, equity-focused adaptation and risk communication strategies.
Socio-Economic status and perception of climate risks is summarized in Table 7 
Table 7: Socio-Economic Status and Perception of Climate Risks
	Variable
	Category
	Frequency
	Corrected Percent (%)
	Chi-square Test Result
	Interpretation

	Socio-economic Status and Climate Risk
	Not at all
	2
	1.0
	χ² = 63.8, df = 4, p < 0.001
	Perceived climate risk differs significantly across socio-economic categories.

	
	Slightly
	70
	34.5
	
	Many respondents perceive slight socio-economic vulnerability to climate risks.

	
	Moderately
	59
	29.1
	
	A substantial proportion report moderate vulnerability.

	
	Significantly
	41
	20.2
	
	One-fifth experience significant socio-economic risk.

	
	Extremely
	30
	14.8
	
	A notable group faces extreme vulnerability.

	Perception of Climate Risks
	Not concerned
	3
	1.5
	χ² = 148.9, df = 4, p < 0.001
	Concern about climate risks is significantly skewed toward slight and moderate concern.

	
	Slightly concerned
	117
	57.6
	
	Majority express low-to-moderate concern.

	
	Moderately concerned
	60
	29.6
	
	Nearly one-third report moderate concern.

	
	Very concerned
	19
	9.4
	
	Few respondents express high concern.

	
	Extremely concerned
	4
	2.0
	
	Very few perceive climate risks as extreme.



A descriptive analysis was conducted to examine the relationship between socio-economic status (SES) and climate risk, as well as respondents’ perceptions of climate hazards. Chi-square goodness-of-fit tests assessed whether observed distributions differed significantly from uniform distributions across response categories.
Socio-economic vulnerability to climate risks results indicate that the distribution of responses indicates uneven socio-economic vulnerability to climate risks within the community. Only 1.0% of respondents reported no impact, whereas 34.5% and 29.1% reported slight and moderate vulnerability, respectively. A substantial proportion of respondents experienced significant (20.2%) or extreme (14.8%) socio-economic impacts. The Chi-square test confirmed that these differences were statistically significant (χ²(4) = 63.8, p < 0.001), demonstrating that climate-related risks disproportionately affect certain socio-economic groups. These results highlight inequality in exposure and sensitivity, with a sizable minority facing severe socio-economic impacts that threaten livelihoods, housing, and well-being.
on perception of climate risks, respondents’ concern regarding climate risks also varied significantly. Most respondents reported slight (57.6%) or moderate (29.6%) concern, while fewer indicated being very concerned (9.4%) or extremely concerned (2.0%). Only 1.5% reported no concern. The Chi-square test showed a highly significant skew in responses (χ²(4) = 148.9, p < 0.001), indicating that awareness of climate hazards is widespread but predominantly at low to moderate levels. This pattern suggests that while climate risks are recognized, the intensity of concern is insufficient among most residents, potentially limiting proactive preparedness and adaptive action. The findings demonstrate that climate vulnerability is socially differentiated: lower socio-economic groups experience disproportionately higher impacts. Simultaneously, risk perception does not fully align with actual exposure, with moderate concern prevailing despite substantial socio-economic vulnerability. This gap between perceived and actual risk may constrain effective community adaptation.
Implications of this is that targeted awareness campaigns should tailor communication to raise awareness among households facing significant or extreme vulnerability. Equity-focused adaptation should prioritize interventions for socio-economically disadvantaged groups, including access to climate-resilient infrastructure, financial support, and livelihood safeguards while bridging perception and exposure should strengthen risk communication and community engagement to align perceived and actual vulnerability, enhancing readiness and resilience.
In summary, SES significantly shapes exposure to climate risks, with 34.5%–14.8% of respondents experiencing moderate to extreme vulnerability. Concern about climate risks is widespread but concentrated at low to moderate levels, indicating incomplete risk perception. Chi-square results confirm that both socio-economic vulnerability and risk perception are unevenly distributed, underscoring the need for targeted, equity-focused interventions to strengthen climate resilience.
4.7. Experience of Climate-Related Impacts
Climate-Related Impacts & coping and adaptation strategy were presented in Table 8

Table 8: Climate-Related Impacts & coping and adaptation strategy 
	Climate-Related Impacts
	Frequency
	Percent (%)

	Never
	2
	1.0

	Rarely
	100
	50

	Occasionally
	63
	31.0

	Frequently
	37
	18.5

	Very frequently
	20
	10

	Coping and Adaptation Strategies
	Frequency
	Percent (%)

	Not at all
	10
	5.0

	Slightly
	80
	40.0

	Moderately
	68
	33.5

	Significantly
	32
	16

	Fully
	10
	10



A descriptive statistical analysis was conducted to assess the frequency of climate-related impacts and the extent of household coping and adaptation strategies. Chi-square goodness-of-fit tests were used to evaluate whether observed distributions differed significantly from uniform expectations.
Climate-related impacts results indicate that climate-related impacts are widely experienced among respondents, though mostly at low to moderate frequencies. Approximately 50.0% reported experiencing impacts rarely, 31.0% occasionally, 18.5% frequently, and 10.0% very frequently, with only 1.0% reporting no impacts. The distribution of responses was statistically significant (χ²(4) = 117.2, p < 0.001), indicating uneven exposure across households. The impact experience score (weighted mean) was (\bar{X}_{impacts} \approx. 3.5 / 5), reflecting that climate change is already producing measurable livelihood, income, and health losses rather than representing solely a future risk.
Coping and adaptation strategies, engagement in coping and adaptation strategies was generally low to moderate. Most respondents reported slight (40.0%) or moderate (33.5%) adoption, while 16.0% reported significant use, 10.0% full adoption, and 5.0% no engagement. The Chi-square test confirmed a statistically significant skew in engagement levels (χ²(4) = 64.5, p < 0.001), with a weighted mean score of (\text {WMS} \approx. 2.9 / 5). This suggests that adaptation efforts exist but are predominantly reactive, partial, and under-resourced.
Association between impacts and adaptation, Cramér’s V was used to assess the strength of association between the frequency of climate impacts and adaptation behavior. A moderate effect size (V ≈ 0.28–0.35) indicates that households experiencing more frequent impacts tend to adopt more coping strategies; however, adaptation is not solely determined by exposure. Structural constraints such as financial capacity, access to technology, institutional support, and social networks likely moderate adaptive responses.
The findings highlight an adaptation deficit where while climate-related impacts are widespread and affect livelihoods, income, and health, coping and adaptation remain limited. Nearly 60% of respondents experienced impacts occasionally or frequently, yet only a small proportion (10%) fully implemented adaptive measures. This suggests that climate change is already affecting the community materially, but the capacity to respond effectively is constrained by socio-economic and institutional factors. The moderate association between impact frequency and adaptation indicates that lived experience influences adaptive behavior, but alone is insufficient to ensure resilience.
Policy implications are that strengthening local adaptation capacity should invest in climate-resilient infrastructure, early warning systems, and livelihood diversification. Targeted Support for High-Risk Groups should include households experiencing frequent or severe impacts should receive financial, technical, and capacity-building support. Reducing barriers to adaptation should improve access to credit, climate information, and institutional resources to enable proactive adaptation while integration into development planning should mainstream climate adaptation into broader socio-economic policies to ensure sustainable and equitable resilience.
In summary, climate-related impacts are widespread, with the majority of households experiencing them at least occasionally ((\bar{X}_{impacts} \approx. 3.5 / 5); χ²(4) = 117.2, p < 0.001). Coping and adaptation strategies are largely low to moderate, with limited full adoption ((\text {WMS} \approx. 2.9 / 5); χ² (4) = 64.5, p < 0.001). A moderate positive association (Cramér’s V ≈ 0.28–0.35) exists between impact frequency and adaptation, indicating that exposure encourages adaptive behavior, but structural and socio-economic constraints limit full resilience.
Overall, the findings underscore the need for targeted interventions that strengthen adaptive capacity, reduce vulnerability, and support proactive climate resilience. Table 4.12: gives a summary of Frequency of Climate-Related Events and Coping & Adaptation Strategies
Table 9: Gives a summary of Frequency of Climate-Related Events and Coping & Adaptation Strategies
Table 9: A summary of Frequency of Climate-Related Events and Coping & Adaptation Strategies
	Variable
	Response Distribution
	Weighted Mean Score (WMS)
	Chi-Square Test (χ², df, p)
	Key Interpretation

	Climate-Related Impacts
	Never: 1.0%Rarely: 50.0%Occasionally: 31.0%Frequently: 18.5%Very Frequently: 10.0%
	3.5 / 5
	χ²(4) = 117.2, p < 0.001
	Impacts are widespread; most households experience them occasionally or frequently. Climate change already affects livelihoods, income, and health.

	Coping & Adaptation Strategies
	None: 5.0%Slight: 40.0%Moderate: 33.5%Significant: 16.0%Full: 10.0%
	2.9 / 5
	χ²(4) = 64.5, p < 0.001
	Adaptation is predominantly low to moderate; only a small fraction of households fully implement strategies.

	Association: Impacts ↔ Adaptation
	N/A
	N/A
	Cramér’s V ≈ 0.28–0.35
	Moderate association: more frequent impacts encourage adaptation, but structural constraints limit full resilience.



These percentages reflect the proportion of respondents in each category. Weighted Mean Scores summarize average exposure or adaptation levels on a 5-point scale. Chi-square results indicate statistically significant deviation from uniform distribution across categories. Cramér’s V indicates the strength of association between impact frequency and adoption of coping strategies.
on climate-related events and coping/adaptation strategies, a descriptive analysis was conducted to examine household exposure to climate-related events and engagement in coping and adaptation strategies. Chi-square goodness-of-fit tests were employed to assess whether the distributions of responses deviated significantly from uniformity.
Respondents reported varying frequencies of climate-related events. Nearly half of households (45.0%) experienced such events rarely, while 28.4% experienced them occasionally. A substantial proportion reported more frequent exposure, with 16.7% experiencing events frequently and 9.0% very frequently. Only 0.9% of respondents reported never experiencing climate-related events. The distribution of responses was statistically significant (χ² = 104.8, df = 4, p < 0.001), indicating uneven exposure across households. These results suggest that while many households experience climate events infrequently, a notable share faces persistent and repeated exposure, increasing their vulnerability.
Additionally on coping and adaptation strategies, household engagement in coping and adaptation strategies was similarly uneven. The majority reported limited adaptive capacity, with 40.0% adopting strategies slightly and 34.0% moderately. Fewer households reported significant adaptive measures (16.0%), while only 5.0% were fully adapted. An equal proportion (5.0%) reported not using any coping strategies. Chi-square analysis confirmed a statistically significant difference in the distribution (χ² = 92.3, df = 4, p < 0.001), indicating that coping capacity varies substantially across households. These findings highlight that existing strategies are generally insufficient to manage recurring climate hazards.
Key insights include that climate-related events are recurrent, with a meaningful share of households experiencing frequent exposure. Coping and adaptation strategies remain predominantly low to moderate, with very few households fully prepared to manage climate risks. The results demonstrate a clear gap between exposure and adaptive capacity, emphasizing the need for strengthened community-based adaptation, institutional support, and livelihood diversification.
Policy and practical implications were that flood management should include improving drainage systems, solid waste management, and flood-resilient housing. Water Security strategies should include reliable access to clean water, rainwater harvesting, and community storage facilities. Early warning and awareness include expanding early warning systems, disaster preparedness campaigns, and local response groups, while Livelihood support should include climate-smart skills training, small business grants, and diversification to strengthen income resilience. Current adaptation measures exist but are limited, unevenly implemented, and largely reactive, underscoring the need for proactive, well-resourced interventions to reduce long-term climate risks.
[bookmark: _Toc217089369]5.0. Summary 
The study examined how socio-economic factors mediate the relationship between climate variability and household vulnerability in Korogocho and Kahawa soweto informal settlements in Nairobi County, Kenya. Findings indicate that climate hazards such as flooding, heatwaves, droughts, and dust storms are common and disrupt livelihoods, health, and daily activities. However, the effects of these hazards are not uniform, as socio-economic conditions significantly shape levels of exposure, sensitivity, and adaptive capacity. Households characterized by poverty, unstable incomes, poor housing, limited education, weak social networks, and insecure land tenure were found to be more vulnerable to climate shocks. Comparative analysis showed that Korogocho residents experience higher structural and socio-economic vulnerability than those in Kahawa soweto across multiple dimensions. Correlation results revealed weak direct associations between climatic variables and vulnerability, suggesting that climate variability alone does not fully explain differential outcomes. Regression-based mediation analysis confirmed that socio-economic factors significantly mediate the climate–vulnerability relationship. When socio-economic variables were included in the model, the direct effect of climate variability on vulnerability became non-significant, indicating full mediation. This demonstrates that climate impacts are largely transmitted through socio-economic pathways rather than acting independently. Overall, the study concludes that reducing household vulnerability requires addressing underlying socio-economic inequalities alongside climate adaptation interventions.
[bookmark: _Toc217089370]5.1. Discussion
[bookmark: _Toc217089371]The findings show that climate hazards such as heatwaves, floods, and droughts are widely experienced, but their impacts are socially differentiated, with Korogocho residents exhibiting significantly higher structural and socio-economic vulnerability than those in Kahawa Soweto, particularly in housing, sanitation, income security, and education. Correlation results indicate generally weak direct linear relationships between climate variables and socio-economic indicators, suggesting that climate variability does not operate in isolation but primarily amplifies pre-existing socio-economic inequalities, especially poverty and low educational attainment. Regression-based mediation analysis demonstrates that socio-economic factors fully mediate the relationship between climate variability and household vulnerability, as the direct effect of climate variability becomes non-significant when socio-economic variables are controlled, confirming that vulnerability operates mainly through socio-economic pathways. 
Descriptive and Chi-square analyses further reveal that socio-economic status significantly shapes both exposure to climate risks and perception of those risks, although concern levels remain largely low to moderate despite substantial exposure, indicating a gap between lived vulnerability and perceived urgency. Overall, the results suggest that climate variability intensifies existing structural inequalities, and strengthening socio-economic conditions such as income security, housing quality, social capital, and access to services is critical for reducing vulnerability and enhancing adaptive capacity in informal settlements.
5.2. Conclusion
[bookmark: _Toc217089372]The findings demonstrate that climate hazards such as heatwaves, floods, droughts, and dust storms are frequent and disruptive in both Korogocho and Kahawa Soweto, but their impacts are strongly shaped by underlying socio-economic conditions. Residents of Korogocho exhibit significantly higher structural vulnerability, particularly in housing quality, sanitation, income security, education, and social conditions, indicating pronounced intra-urban inequalities. Socio-economic factors including poverty, unstable incomes, inadequate housing, and limited access to services emerged as critical mediators that amplify exposure and constrain adaptive capacity. Although direct correlations between climate variables and socio-economic indicators were generally weak, regression results confirm that climate variability significantly affects vulnerability through socio-economic pathways. Mediation analysis shows that socio-economic factors fully mediate the relationship between climate variability and household vulnerability, as the direct climate effect becomes non-significant when socio-economic variables are included. These results indicate that climate risks translate into household vulnerability primarily by worsening existing economic and structural disadvantages. Descriptive and Chi-square analyses further reveal that vulnerability and risk perception are unevenly distributed, with lower socio-economic groups experiencing disproportionately higher impacts. Despite widespread exposure, concern about climate risks remains largely moderate, suggesting a gap between lived experience and perceived urgency. Coping and adaptation strategies are predominantly low to moderate, reflecting an adaptation deficit constrained by financial, institutional, and infrastructural limitations. Overall, the study concludes that reducing climate vulnerability in informal settlements requires integrated, equity-focused interventions that address socio-economic inequalities while strengthening local adaptive capacity and resilience.
5.3. Study Implications 
In the bigger picture, this conclusion means that climate change is not just an environmental problem but fundamentally a social and economic issue in informal settlements like Korogocho and Kahawa soweto. The study shows that climate variability does not automatically create vulnerability; rather, it worsens pre-existing socio-economic inequalities such as poverty, poor housing, limited education, and insecure livelihoods. This implies that households are vulnerable not simply because floods or heatwaves occur, but because their economic and social conditions limit their ability to cope, adapt, and recover.
At a broader policy level, the findings suggest that climate adaptation strategies that focus only on infrastructure or emergency response will be insufficient. Instead, reducing vulnerability requires tackling structural issues such as income insecurity, inadequate housing, weak service delivery, and social exclusion. In other words, poverty reduction, education improvement, gender equity, and social protection programs are also climate adaptation strategies.
The results further highlight that urban inequality within the same city can produce very different climate outcomes, meaning that settlement-specific and equity-focused interventions are essential. They also demonstrate that strengthening social capital, improving access to credit, and enhancing livelihood diversification can significantly buffer households against climate shocks.
Overall, the bigger picture is that climate resilience in informal settlements depends less on the intensity of climate hazards themselves and more on transforming the socio-economic systems that shape people’s exposure and adaptive capacity. Addressing vulnerability, therefore, requires integrating climate policy with broader social and economic development planning to achieve sustainable and equitable resilience.
5.4. Importance of the results findings 
The findings are important because they demonstrate that climate vulnerability in informal settlements is primarily driven by socio-economic inequalities rather than climate variability alone. The study provides strong statistical evidence of full mediation, showing that poverty, housing quality, education, income stability, and social capital are the main pathways through which climate risks translate into household vulnerability. By revealing significant differences between Korogocho and Kahawa Soweto, the research highlights the need for settlement-specific and equity-focused climate adaptation policies. The results also expose an adaptation deficit, where exposure to climate impacts is widespread but coping strategies remain limited and under-resourced. Overall, the study shifts the policy focus from hazard-centered approaches to socio-economic empowerment as a foundation for building sustainable urban resilience.
5.5. Shortcomings of the study 
One key shortcoming of the study is its reliance on cross-sectional data, which limits the ability to establish long-term causal relationships between climate variability, socio-economic factors, and vulnerability. The mediation results, while statistically significant, are based on a relatively small sample size and may not fully capture the complexity and dynamic nature of climate society interactions. The use of self-reported perceptions for climate impacts and risk awareness may introduce response bias or underestimation of actual exposure levels. Additionally, the study focuses on only two informal settlements, which may limit the generalizability of the findings to other urban contexts within Nairobi or beyond. Finally, broader institutional, political, and macroeconomic factors that shape vulnerability were not deeply examined, potentially overlooking higher-level structural drivers of climate risk.
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