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[bookmark: _Toc81466]Abstract  
As climate change increases in intensity and frequency, weather-related disasters such as floods are continually exacerbating the risk exposure of urban informal settlements across the Global South. In Kenya, these low-income communities are characterized by tenure insecurity, inadequate infrastructure and fragmented services. Mathare, one of the city’s oldest and second largest informal settlements, is highly concentrated with female-headed households (FHH) who face disproportionate inequalities due to combined socio-economic and gender-based vulnerabilities.  
 
This study delves into how FHHs in Mathare experience, perceive and prepare for flooding events through the theoretical lens of place attachment at the household-level. Through different qualitative methods conducted with FHHs and key informants of the community at large, four place attachment dimensions, namely physical, social, psychological, and temporal, are explored relative to flood preparedness measures adapted from the Protective Action Decision Model (PDAM) and in consideration of FHHs’ socio-economic responsibilities in a flood-prone informal settlement like Mathare.  
 
Empirical findings reveal that social and psychological attachments of FHHs, manifest through their strong connections with self-help micro-saving groups or ‘chamas’, CBOs, neighbours, religious groups and other FHHs in the community, serves as both a protective resource and barriers to mobility. While they can depend on others for financial stability, physical support and sharing social responsibilities during floods, it also poses more risks as they refuse to relocate for fear of losing connection to their own identity and familiar surroundings. Physical attachment is less evident within the physical structures of their homes as renters but is illustrated through the importance they uphold for specific places that provide them increased protection during floods and socio-economic stability as well as proximity to services and amenities such as hospitals, schools, and CBO halls. Temporal attachment is complicated by the familial and intergeneration ties of FHHs, wherein their decision to stay or leave is split between wanting to be part of the change in Mathare and seeking upward mobility beyond the informal settlement. Experiences from last year has changed what many FHHs prioritize, with most of them relocating to safer, yet more expensive, areas of Mathare where they could keep their families protected and deep-seated connections within reach. Informal stakeholders, such as NGOs, CBOs and other neighbours, were consistently perceived as more trustworthy and responsive when it comes to warnings and provision of aid by FHHs in comparison with formal authorities. Finally, these findings underscore that flood preparedness at the household level is complex, shaped by weak institutional frameworks, where FHHs must balance caregiving responsibilities, deep-rooted emotional bonds to their homes, and heavy dependency on their social networks.   
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[bookmark: _Toc81474]1.1 Background  
Climate change has emerged as one of the most pressing global issues of the 21st century. Increases in  and frequency of extreme weather events due to climate change have resulted in unequal losses and damages of places, nature and people’s livelihoods (IPCC, 2023). In comparison to other extreme weather events, floods are considered among the most frequent and damaging. Between 2000 and 2019, UNDRR reported floods accounted for about 44% of all recorded weather-related disasters globally, impacting about 1.6 billion people and over 650 billion US dollars in damages (UNDRR, 2020). However, these impacts are skewed and rarely equally distributed, particularly in areas of the Global South (IPCC, 2023). Kenya is no exception as the country experienced at least 17 major floods, each disaster having reported impacts to at least 70,000 people since the 1960s (Owuor & Mwiturubani, 2023). Urban areas, like the capital city Nairobi, are majorly affected as heavy rainfalls overwhelm underdeveloped drainage systems and tenuous infrastructure, as evident during the March-May 2024 floods. Scientists have attributed these extreme weather events to both natural and human-induced climate change, emphasizing that these events could become more frequent in the future (WMO, 2025). As such, escalating flood risks places urban cities like Nairobi at the forefront of exacerbating impacts of climate change and development of locally sensitive preparedness measures.  
 
In Kenya, over 50% of its population reside in densely populated informal settlements and roughly 60% of the country’s urban families live in areas characterized as ‘slums’ (Ren et al., 2020). Leaving majority of its residents disproportionately affected by floods as they lack proper infrastructure, amenities and services. A prime example of this is Mathare, Nairobi’s oldest and second largest informal settlement, where approximately 70,000 individuals call the riparian areas of Mathare River their home (Owuor & Mwiturubani, 2023). However, these flood-prone areas are proliferated with rapid urbanization, no building regulation enforcement and substandard housing, leaving residents at an increased environmental and health risks they are ill-equipped to withstand (Owuor & Mwiturubani, 2023; Kimeu, 2024). Female-headed households (FHHs) standout as a particularly vulnerable group in Mathare. These households, wherein a woman is the sole income-earner and decision-maker of the family, often have constrained protection channels against natural disasters having very limited economic resources, lower educational levels and social support, and endure deep-seated gender inequalities. Thus, they unable to immediately rebuild or reinforce their homes after a flood and rely on fragile household adaptation strategies (Saad et al., 2022; Alston, 2015; Flatø et al., 2017). However, scholars also argue that the same socio-cultural constraints that force FHHs to remain in place after climate disasters can also develop positive transformations rooted in place attachment (Khalil & Jacobs, 2021).  
 
Place attachment, or the affective bond or link that an individual may develop with a place, profoundly shapes household-level preparedness behaviour (Han, 2025; Scanell & Gifford, 2009; Hidalgo & Hernandez, 2001). A study on German flood-prone regions found that areas with high environmental threats and disaster risks have higher place attachment, contributing 
 	1 
to an increased adoption of household-level flood preparedness measures and collective capacity building. However, such attachments may result in increased vulnerability as individuals underestimate warning signs, delay evacuations and willingly stay due to emotional connections to their homes (Han, 2025). This sense of security often leads to complacency and reluctance towards household-level flood preparedness strategies in vulnerable communities facing weather-related disasters (Swapan & Sadeque, 2021). As such, FHHs living in floodprone informal settlements are confronted with a unique challenge on how to balance both the constraints of residing in areas with limited resources and their emotional ties to a place.  
 
[bookmark: _Toc81475]1.2 Problem Statement  
Numerous studies have tried to define and explore how emotional connections to a place could drive household decisions relative to flood protection (Han, 2025, Ehsan et al., 2022, Lie et al., 2023, van Valkengoed & Steg, 2019). These studies provided insights around risk perception, decision motivations and coping mechanisms of communities, but did not correlate how place attachment at the household-level could play a role in climate response decisions. Despite its complexity, the interplay of place attachment of FHHs relative to their socio-economic realities and flood preparedness mechanisms at the household-level has not received much focus in academia (Holley et al., 2022; Swapan & Sadeque, 2021; Devine-Wright & Quinn, 2020). Mathare is one of Nairobi’s oldest and second most densely populated informal settlement and has a large concentration of FHHs, accounting for about 45.4% of its total household population. The devastating floods from March to May 2024 further exposed the vulnerabilities of women and children, with fatalities estimated to be at least 120 residents in the city and displaced more than 55,000 households across Kenya (Kimeu, 2024; Rukanga, 2024). To bridge these gaps, this thesis will unpack four dimensions of place attachment, namely physical, social, psychological, and temporal, and how it could influence FHHs’ householdlevel preparation and everyday resilience to floods, despite the precarity of their socioeconomic realities in Mathare, Nairobi.   
 
[bookmark: _Toc81476]1.3 Research Objective 
The main objective of this research is to make deductions on the extent in which FHHs’ place attachment and socio-economic responsibilities affect their adoption of flood preparedness strategies at the household-level in Mathare, Nairobi.  
 
[bookmark: _Toc81477]1.4 Research Questions  
The main research question of this study is: To what extent does place attachment (physical, social, psychological, temporal) and belonging in a female-headed household influence their adoption of flood preparedness measures in Mathare, Nairobi?  
 
Further, the sub-questions employed for this research are as follows:  
· How is place attachment (physical, social, psychological, temporal) exhibited by FHHs in Mathare?  
· What types of flood preparedness measures are commonly employed by FHHs Mathare?  
· How do social and economic responsibilities of FHHs in Mathare affect their place attachment and flood preparedness measures?  
 
[bookmark: _Toc81478]1.5 Academic and societal relevance   
[bookmark: _Toc81479]1.5.1 Academic Relevance  
This research contributes to the interdisciplinary discourse on gendered vulnerability, urban informality, and climate adaptation by delving into the intricate dynamics of place attachment, flood preparedness and the socio-economic realities of FHHs in an informal settlement. This study also confronts dominant narratives that frequently overlook how gendered socioeconomic responsibilities and their enduring emotional bonds to specific places determine their capacity to floods at the household level.  
 
[bookmark: _Toc81480]1.5.2 Societal Relevance 
Many residents were displaced by government-led evictions and demolitions 30m of the Mathare River immediately after the floods, citing flood risks and landslides. A Special Planning Area (SPA) is now being proposed in Mathare by different stakeholders and NGOs in support of better slum upgrading policies and participatory planning mechanisms. to flood preparedness regulations that are context-specific and leverages the roles FHHs play in transforming their communities, along with government officials and urban professionals (planners, architects, and urban designers).  
 
[bookmark: _Toc81481]1.6 Scope and Limitation  
The scope of this thesis focuses on FHHs residing in an urban informal settlement, Mathare, and examines how their decisions to utilize flood preparedness measures at the householdlevels could be influenced by four dimensions of place attachment (physical, social, psychological, and temporal). Other types of attachment such as cultural, political attachment and economic, while touched upon as it relates to the chosen dimensions, were not explicitly explored as a sub-dimension and is a limitation. The research is also geographically limited to the informal settlement of Mathare, chosen for their high exposure of floods in recent years and its high concentration of FHHs at about 45.4% of the total households.  
 
The study has several limitations: (1) informal nature of Mathare presented unexpected logistical, financial and administrative challenges in accessing a fully representative sample; (2) due to safety concerns, some areas were restrictive, and engagement was reduced; (3) analytical comparisons with other household types or vulnerable groups is confined as the study is focused on FHHs; and lastly, (4) generalizability of the findings to other informal settlements beyond Mathare may not be comparable due to differences in socio-economic conditions, governance structures, and other contextual nuances.  
 
 	 
[bookmark: _Toc81482]2. Literature review / Theory  
This chapter reviews the theoretical foundation and definitions of the four dimensions of place attachment (physical, social, psychological, and temporal), household-level flood preparedness measures and the PDAM model as well as the social and economic responsibilities of FHHs within the scope of the study.  
 
[bookmark: _Toc81483]2.1 Place Attachment Theory  
The idea of ‘place’ pertains to different dimensions and characteristics of a given location, such as when looking at physical or material aspects (Altman & Low, 1992), social relations amongst community members or between individuals with shared beliefs or values (Altman & Low, 1992), and emotional aspects from collective feelings of belonging in group settings (Sarason, 1974; Altman & Low, 1992). Places are dynamic; politicised for what it provides and continuously molded by overlapping narratives, ideals and interests of different people (Sarason, 1974; Altman & Low, 1992). In this research, the concept of place attachment is derived from three theorists, defined as ‘the effective bond or link between people and place’ in four dimensions: physical, social, psychological and temporal attachments. Underscoring how place-space bonds may positively dictate their social life, environmental outcomes, and their definitions of specific places over time (Hidalgo & Hernandaz, 2001; William & Vaske, 2003; Scannell & Gifford, 2009). On the contrary, Manzo (2014) made emphasis of feminist bodies of research contending that places can embody negative implications relative to gender dynamics and vulnerabilities (Manzo, 2014). Additionally, place attachment is far more complex than its positive outlooks, especially in marginalized communities where unequal power dynamics, stigma and conflict are more prevalent (Manzo, 2014). 
 
[bookmark: _Toc81484]2.1.1 Physical Attachment  
Physical attachment or ‘functional place dependence’ is determined by socio-economic outcomes people have in certain places, and where they achieve agency and autonomy for their daily objectives (Williams and Vaske, 2003). Losing access to health clinics, public transportation, schools, police stations, and shorter traveling time to economic opportunities were attributed as the main reasons for refusing relocation by about 65% of affected residents after a major flood in two South African informal settlements. The same study also stressed that economic disadvantages were found to be largest contributing factor to physical attachment, highlighting if no better alternative exists for economic stability and affordable housing, people are willing to stay in flood-prone areas (Williams-Bruinders & de Wit, 2015). In another South Africa-based study, scholars concluded that in the context of climate change FHHs have restricted mobility, depend heavily on their immediate surroundings and local environmental for their daily survival, income and food across formal and informal industries. This factor, therefore, makes them more vulnerable to rainfall variability and flood risks against MHHs due to limited access to alternative resources or social connections (Flatø, Muttarak & Pelser, 2016). In conclusion, physical attachment can both increase preparedness when the needs of an individual are fulfilled but may also create complexities when other externalities become severe.  
[bookmark: _Toc81485]2.1.2 Social Attachment  
Bonds made with others, such as with neighbours, family, religious and community groups characterize social attachment; they manifest through well-integrated social networks and sense of community or belonging as one settles in a place (Manzo & Perkins, 2006). Neighbours who have developed strong connections typically invest significant time and effort to improve the well-being of their community, from willingly helping neighbours, participating in communal activities, and supporting revitalization efforts (Brown & Perkins, 2003; Manzo & Perkins, 2006). Social cohesion built from these connections could then encourage others to extend help and support during post-disaster recovery. As Aldrich (2012) discusses in their study after the 2011 Tohoku, Japan tsunami, residents with strong community ties and social capital immediately pooled resources, returned to affected areas to help rebuild, and organized search parties despite being victims themselves (Aldrich, 2012). However, these bonds could become faulty when gender vulnerabilities and informality for FHHs are factored in as avenues and mechanisms to protect themselves are typically lacking. A study by Flatø, Muttarak and Pelser (2016) found that FHHs are more vulnerable even after controlling for socio-economic characteristics, not only for their precarious economic status, but also their limited access to familial support and protective social networks during crises. Other pressing issues such as lack of legal protection, secure tenure and access to community decision-making platforms or formal credit markets also weakens their social attachment to a place as they feel inferior in areas where men tend to hold more institutional powers (Flatø, Muttarak & Pelser, 2016).  
 
[bookmark: _Toc81486]2.1.3 Psychological Attachment  
According to Scannell and Gifford (2009), affective, cognitive and behaviour encompasses the psychological attachment, wherein occurrences in a certain location becomes an extension of self in the process (Scannell & Gifford, 2009). Affective functions are the feelings of comfort and sense of pride, cognitive functions develops when a person identified themselves to a place from personal memories, and behavioural patterns are repeated intentions or the need to be within proximity of a place (Scannell & Gifford, 2009). Manzo and Perkins (2006) also reiterate that these connections are heavily dependent on emotional experiences, where one can feel safe, connected and empowered in the areas they frequent (Manzo & Perkins, 2006). These attachments could then motivate them to stay, protect and care for the areas that are meaningful to them. In a study of flood-prone areas in Taipei, strong correlations were found in how residents support physical and structural improvements, such as building flood defenses in their homes or neighbourhoods, if they are highly emotionally attached to where they are over finding a new place to live in. However, satisfaction and affinity for their communities also made them less likely to relocate or evacuate for safety even when flood threats are recurring, further undermining their risks and urgency for preparedness (Lee & Lin, 2022).  
 
[bookmark: _Toc81487]2.1.4 Temporal Attachment  
Temporal attachment involves historical symbolism made from memories and meanings a person associates with certain locations. Length of residence, intergenerational connections of where your family or oneself resided, and repetitive routines could inform this attachment to a site (Low & Altman, 1992). Stokols and Schumaker (1981) have also argued that “endurance and frequency” are two integral factors that contribute to this (Stokols & Schumaker, 1981). Other theorists such as Hummon (1992) and Gerson et al., (1977) also reiterated this notion wherein community attachment is cultivated through long-term residence and experiencing important events within your social circle, creating positive associations with the people you share these memories with and the location of where it happens (Hummon, 1992; Garson et al., 1977). In a study amongst residents who have occupied the same land for multiple generations in New Brunswick, Canada, noted feelings of betrayal when floods extended past the season 3-4 days. Coping mechanisms against floods that were passed down across generations became inadequate, illustrating the fragility of temporal bonds during natural disasters (Grogan & Woodhall-Melnik, 2019). In another context, residents who were forcibly relocated during the 2011 Queensland floods showed signs of grief responses identical to losing a family member when their homes were destroyed. Consequently, shorter tenured or new residents displayed weaker bonds to place and were more likely to permanently relocate after a disaster, whereas long-term residents experienced profound grief due to “the destruction of a lifetime of memories” and disruption to their sense of continuity in a place (Devine-Wright & Quinn, 2023). 
 
[bookmark: _Toc81488]2.2 Flood Preparedness in the Context of Climate Change  
Household-level flood preparedness measures manifests in a multitude of interconnected factors which determine how individual households may prepare, respond and recover from flooding events. The Sendai Framework for DRR (2017) defines ‘preparedness’ as a set of short- to medium-term actions undertaken by individuals, communities and governments for rapid response and recovery if a natural disaster were to occur. It aims to build the needed capacity before an event rather than focusing on large systemic changes in communities. For flooding, these mechanisms may include contingency planning, emergency drills and evacuation plans, educational and awareness campaigns with the public, and installing early warning systems (UNDRR, 2017).  
 
The ability of a household to recover post-disaster is largely determined by the types of mechanism that are readily available to absorb both environmental and economic shocks. These mechanisms may include to access different financial channels, government aid, relocation to safer areas, or pursuing employment elsewhere (UNDRR, 2017; IPCC, 2023). The GFDRR report on Gender Dimensions of Disaster Risk and Resilience (2021) found FHHs to be overrepresented in populations who have high exposures to both natural disasters and residing in fragile structures. This factor makes them more susceptible to disaster impacts globally, causing them to become more economically disadvantaged with compounded vulnerabilities during flooding events (GFDRR, 2021). Scholars maintain three widely observed dynamics with FHHs relative to natural disasters in urban informal settlements: (1) the poor endure increased disaster risks and threats; (2) women are overrepresented among informal populations; and, (3) FHHs are asset- and economically-marginalized. However, scholars on that climate change and post-disaster recovery offers a “window of opportunity” in challenging the status quo of gender inequalities and shifting power dynamics toward women leadership and agency (GFDRR, 2021; Le Masson et al., 2015).  
 
[bookmark: _Toc81489]2.2.1 Protective Action Decision Model (PADM)  
To better understand these dynamics, this thesis employed and adapted the Protective Action Decision Model (PADM), a framework developed by Lindell and Perry (1992; 2003; 2012) (see Figure 1). PADM is a multi-stage model that explains how people receive and process risk information to natural disasters based on pre-decision processes: how individuals interpret warning signals, environmental and social cues which then informs how individuals form protective actions and behaviors and whether to act on it or not (Lindell & Perry, 1992; 2003; 2012). The following definitions were considered to test how FHHs react, respond and adapt to floods:  
· Environmental cues are signals that present itself through sight, sound or smell which could indicate imminent danger or risk and may demand some form of protective actions from individuals (Lindell & Perry, 1992; 2003; 2012).  
· Social cues refer to how individuals depend on other people’s behaviour or reactions when faced with impending threat. These typically involve informal signals derived from observing how others react or respond to a given situation (Lindell & Perry, 1992; 2003; 2012).  
· Warning components refer to the importance of well-built warning systems, including the source, channels, and contents, provided by formally or informal networks. If done correctly, these warnings trigger recipients to either proactively or reactively respond to floods (Lindell & Perry, 1992; 2003; 2012).  
· Protective Action Decisions and Behaviours refers to whether an individual takes protective action and decisions against flooding after obtaining social and environment cues, warning signals (Lindell & Perry, 1992; 2003; 2012). 
[image: ] 
Figure 1. Protective Action Decision Model (Adapted from Lindell & Perry, 1992). 
 
[bookmark: _Toc81490]2.3 Female-headed Households: Definition and Typologies  
As defined by the ILO (UN-ESCWA, n.d.), FHHs results from two phenomena where: (1) no adult men (i.e., 18 years old or over) are present due to divorce, separation, migration, nonmarriage, or widowhood; or (2) a male is present but cannot provide financially due to illness, disability, old age, alcoholism and other incapacities except unemployment (UN-ESCWA, n.d.). Household headships are classified into two categories: de facto or ‘real’ and de jure or ‘perceived’. De facto heads are individuals in a household who take on the financial, welfare and decision-making responsibilities. While de jure heads, traditionally recognized as male breadwinners, are individuals who are socially accepted by its members as the head of the household (UN-ESCWA, n.d.).  
 
For this study, FHHs is further defined through two interlinked dimensions over the absence of a husband or partner as defined by Clark (1984) in their study of Kenyan matrifocal context:  
· Having primary economic responsibility and autonomy: where the female head has primary economic autonomy in the provision, management and distribution of resources, household income, and assets of the family unit (Clark, 1984).  
· Social and cultural embeddedness: recognition that FHHs do not exist in isolation but are deeply rooted in the social, cultural and relational fabrics of the community. FHHs are influenced by and integrated with their social relationships, roles, kinship ties and existing community structures (Clark, 1984).  
 
These overlapping distinctions are critical in understanding how household-level flood preparedness decisions are made, as women and FHHs in certain contexts are not only excluded from formal recognition by governments but are also positioned as disproportionately poorer and more vulnerable against weather-related disasters (Saad et al., 2022; UN-ESCWA, n.d.).  
 
[bookmark: _Toc81491]2.3.1 Female-Headed Households: How their Responsibilities Differ from Traditional Family Roles  
Traditional family units based on the male-breadwinner model divide homecare responsibilities where women take on domestic tasks and caring for children while men are focused on incomegenerating and other external activities. However, these disparate concepts become hazy as FHHs combine them into a single role, making difficult trade-offs between financial stability and caregiving obligations (Clark, 1984). In a study of 103 low- and middle-income countries, scholars found FHHs tend to take on responsibilities beyond the typical female caring roles, without any practical means of support or partners to share obligations with. Resorting to precarious and informal forms of employment, short-term coping methods, and heavy reliance on their social connections for their survival (Saad et al., 2022). These factors, however, exacerbate their conditions by their inability to sustain upward mobility and intergenerational cycles of vulnerability (Saad et al., 2022; GFDRR, 2021; Erman et al., 2019).  
 
The most critical distinction between FHHs from traditional family structures lies in who take on financial duties. When economic provision was majorly held by male breadwinners, female partners then lack the agency or autonomy to make decisions, perpetuating uneven power dynamics (Hiwarhkheda & Sharma, 2024). FHHs challenge this by simultaneously adopting both roles, which scholars refer as the ‘double burden’, as they maintain paid and unpaid work inside and outside of the home. As a result, the levels of food security, access to education or healthcare, and capacity to bounce back against economic and environmental shocks are significantly reduced and manifest in families wherein women are the sole income earners (Mitra & De, 2024; Braga & Costa, 2022; Wanasinghe & Tennakoon, 2019; Kazi et al., 1988).  
 
[bookmark: _Toc81492]2.4 Conceptual Framework  
This study probes into how four dimensions of place attachment influence their response to floods at the household level, relative to the economic and social responsibilities that female headships have. Drawing on the literature and theories discussed, this framework situates place attachment as the independent variable, broken down into four inter-related dimensions: physical, social, psychological, and temporal. Employing flood preparedness as the dependent variable, complemented by pre-decision processes: environmental cues, social cues, and warning components which dictate their protective action decisions and behaviours. Finally, as the moderating variable, the economic and caregiving responsibilities of FHHs will underscore how this may further hinder or facilitate their capacities to take proactive or reactive mechanisms against floods (see Figure 1).  
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Figure 2. Conceptual Framework (Author, 2025). 
 
 	 
[bookmark: _Toc81493]3. Research Design and Methodology 
This chapter outlines the research design, strategies and methodology utilized for field work in Mathare, followed by discussions on the sample, data collection methods, operationalization, validity and reliability as well as challenges and limitations. Finally, how the data collected will be analyzed and prepared closes this chapter.  
 
[bookmark: _Toc81494]3.1 Research Strategy 
An explanatory case study strategy was adopted to delve deeper into how gender dynamics and place attachment influence flood preparedness of FHHs in Mathare. Such studies centres around investigating how complex, socially embedded phenomena occur and how outcomes are produced within a given community. Utilizing it allows researchers to holistically focus on real-life contexts and experiences of individuals directly involved instead of broad generalizations (van Thiel, 2021; Rowley, 2002). 
 
The study employed qualitative field methods, namely in-depth semi-structured interviews complemented by direct observations, to investigate the intersection of gender dynamics, the four dimensions of place attachment, and flood preparedness measures of FHHs in an informal urban environment. FHHs with different roles in the community were also included, such as individuals who are part of self-help micro-savings groups or ‘chamas’, CBOs and first responders after March-May floods (Red Cross Kenya (RCK) and local disaster and community response team). Key informants include representatives from the government, Women’s Enterprise Fund (WEF), and Kenyan slum federation. On-the-ground investigations complemented the interviews to encapsulate housing conditions, any existing informal or formal adaptive mechanisms, and environmental contexts at the household levels. Participants were selected purposively and through snowball sampling, ensuring that variations exist between participants in age, village wards, flood exposure (i.e., direct or indirect), and location within the riparian zone to lower selection bias and gather diverse perspectives.  
 
[bookmark: _Toc81495]3.2 Justification for Mathare Selection  
Mathare, one of Nairobi’s oldest and second largest informal settlements, was selected as a case study due to its high exposure to flooding events in recent years. Between March to May 2024 rainy season, colloquially known as ‘masika’, Mathare saw what was widely reported as the one of the most relentless and catastrophic floods in years (Kimeu, 2024). The overflow of Mathare River, which runs along the centre of the whole informal settlement, caused more than 120 fatalities, devastating losses in property and livelihoods, displaced over 23,000 households with majorly women and children impacted (Kimeu, 2024). The low-lying, sloping terrain of the riparian areas and the Mathare Valley coupled with government-led evictions immediately after the floods exacerbated the severity of the situation.  
 
The aftermath of this flood continues to impact their daily lives a year later, making Mathare a relevant and timely setting to examine at the household levels. SDI Kenya (2021) estimates that about 45.4% of the total households are led by women in Mathare (SDI, 2021). Despite being a significant demographic, there remains a notable research gap in how women within the community have experienced, perceive and prepare for flooding events as previous literature centred around a more generalized notion of community-level adaptive responses.  
 
[bookmark: _Toc81496]3.3 Data Collection Methods 
Fieldwork was completed over a four-week period in May, the study employed two qualitative methods to explore the discourse of gender dynamics, place attachment and flood preparedness among FHHs. Due to very limited secondary data sources from public entities, the study relied mainly on primary data collected through semi-structured interviews, direct observations (photographs and fieldnotes) and a FGD with secondary data acquired from SDI Kenya (2021) for Mathare. Guided by the theoretical framework outlined in Chapter 2, multiple interview guides were developed for all methods. Three pilot interviews were done to finalize questions, and ensure wording was appropriate and culturally sensitive, and a validation workshop was done at the end to confirm findings with previous respondents. Each method was utilized by the researcher to capture different results and to triangulate findings (see Figure 3, Tables 1 and 2).  
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Figure 3. Triangulation of methods (Author, 2025). 
 
 
 
 
 
 
 
Table 1. Data collection methods and types of data collected. 
	Qualitative Method 
	Participants involved 
	Type of data collected 

	Face-to-face interview 
	16 FHHs, 7 key 	• 
informants (N = 23) 
	FHH: personal insights, feelings and experiences on their flood preparedness strategies and their homes at the household level 

	
	• 
	Key informants: specialized 
understanding at the socio-political and environmental level 

	Focus group discussion 
	FHHs (N = 10)   	• 
	Helped to unpack shared collective experiences, actions and responses at the community and neighbourhood levels 

	
	• 
	How informal community systems enable or hinder FHHs before, during or after a flood 

	Observations and reflections 
	FHHs and community  • 
	Photographs and fieldnotes to capture grounded and contextually rich information about Mathare 

	Validation Workshop 
	Previous FHHs and 	• 
key informants interviewed (N = 14)  
	To discuss findings 


 
Interviews were conducted with 16 FHHs and 7 key informants from different stakeholder groups, including chamas, public servants, CBOs, a slum federation and an NGO, as shown in Tables 1 and 2. Additionally, a FGD was conducted with 10 members of a group that focuses on building climate resilience and collective action before, during and after a natural disaster. They were chosen through purposive sampling to specifically select individuals who have relevant knowledge, experience or expertise on a given subject (van Thiel, 2021). All 10 participants resided along the riparian areas and were forcibly relocated due to the 2024 floods and government-led evictions that followed 48 hours after. A validation workshop with 14 former respondents was also done to share, corroborate and discuss findings at the end of fieldwork in Mathare.   
 
[bookmark: _Toc81497]3.4 Target Population and Sampling Techniques  
Snowball sampling was utilized to secure the right participants through a community research partner, ensuring they fit the criteria outlined in the study. While this could pose selection bias, deliberate decisions were made to variably select people from the 4 wards, age groups, flood exposure, and proximity to the riparian areas affected. This factor not only lowered the possibility of selection bias but also allowed for better understanding of a population that is otherwise scattered. The number of interviews conducted depended on the saturation point of information being received, which meant that data had become redundant, and no new insights were found (van Thiel, 2021). 
 
Table 2. Sample Selection. 
	Semi-structured Interview Respondents 
	No. of participants 

	Female-headed Households (n = 10) + chama members (n = 2) + 
CBO members (n = 4): N = 16 
· From two different chamas (n = 2) 
· From different CBOs included 2 heads and 2 members (n = 4): 
· Ghetto Foundation, Mathare River Adaptation, Mathare Teenage Mothers (Ghetto Gals), Mathare Slums Community 
Associations (MaSCA), Mto Wangu (My River) Initiative 
	16  

	First responders: Red Cross Kenya (NGO); Disaster and Community Response Team (local response team) 
	2 

	Slum Federation leader (Muungano Wa Wanavijiji): 1 national leader 
	1 

	Government: 1 National Planner, 1 Environmental Specialist from the Nairobi City County and 1 Nairobi County Health Department officer 
	3 

	Government agency: Women’s Enterprise Fund (WEF) 
	1 

	Focus group discussion participants 
	No. of attendees 

	Group that focuses specifically on collective action and building climate resilience before, during and after the flood 
	10 members 

	Total 
	23 individual semi-structured interviews 
 
1 group interview 


 
[bookmark: _Toc81498]3.5 Data Analysis Strategy  
This research adopted a thematic analysis to interpret and analyse the data. This step-by-step methodological framework allows for an expansive amount of data to be synthesized through patterns, key themes, recurring topics and relationships against a set of variables. Involving a step-by-step framework that builds on each other (Naeem et al., 2023). The first step entailed familiarizing with the raw data, transcripts and field work notes collected in Mathare and secondary data sourced externally. While all interviews were conducted in English, transcriptions were done manually to ensure flow, clarity and any translations from the community research partner in Swahili were captured. After, a long process of coding and recoding was done, primarily finding themes deductively based on the conceptual framework and operationalization table. However, because of the nature of how the interviews were conducted, inductive coding was also incorporated to highlight any new themes that emerged. Finally, these themes were interpreted in relation to the research questions of the study using ATLAS.ti.  
 
[bookmark: _Toc81499]3.6 Operationalization of the Variables  
Table 3 below outlines how the concepts are operationalized as defined in the conceptual framework of this study, including the variables, indicators and through which method the data was collected.  
 
Table 3. Operationalization of Variables. 
	Variables 
	Sub-variables 
	Indicators 
	Sub-indicators 
	Data Source and Collection Method 

	Independent Variable 

	Place attachment  
	Physical dimension 
	Efforts or 
improvements to their dwellings or surrounding 
	- Repairs and improvements - Use of durable or non-durable 
materials  
	Semi-structured 
interviews with FHHs and informant groups 

	
	
	Proximity to services, amenities, and employment  
	Access to water sources, schools, 
hospital, markets and jobs from their homes 
	

	
	Social dimension  
	Sense of belonging 
with others in the community 
	· Feeling acknowledged or accepted as part of a group  
· Membership in community groups and activities 
	

	
	
	Willingness or motivation to engage in collective action 
	· Interests in informal community planning  
· Participation in collective action  
	

	
	
	Receiving support through social networks  
	Dependence on family members or friends 
	

	
	Psychological dimension  
	Sense of identity 
	- Self-identification with Mathare - Reluctant to leave due to loss of identity 
	

	
	
	Sense of pride 
	Positive (pride) or negative feelings towards oneself or community 
	

	
	
	Sense of safety or security  
	Comparisons to less secure living conditions or other locations in the past  
	

	
	Temporal dimension  
	Major life events tied to the place 
	Milestones or important life stages occurring in place  
	

	
	
	Familial or intergenerational connections 
	Residential continuity across generations  
	

	
	
	Affection (or lack of) towards changes in the place over their time  
	Connection or disconnection with changes over the years 
	

	
	
	Stability of residence  
	· Intentions to stay or leave in the future - Number of years lived in the same house or neighbourhood 
· References to the home as 'permanent' or 'temporary' place 
	

	Dependent Variable 

	Flood preparedness 
	Pre-decision processes 
	Environmental and social cues 
	Observations made on:  
· Changes in weather or environmental patterns 
· Neighbour or community actions 
	Semi-structured interviews with FHHs and key informant groups 

	
	
	Warning components (sources, channels, content)  
	Who the warning came from:  
· Neighbours,  
· Local government officials 
· Village chiefs, leaders, elders 
· Chama 
· NGOs 
· Media outlets 
	

	
	
	
	How the warning was delivered:  
· SMS 
· Word-of-mouth 
· Newspapers or radio 
· Social media 
· Community meetings 
· Other sources 
	

	
	
	
	What the warnings entailed: 
· Timing 
· Severity of floods 
	

	
	Protective 
Action 
Decisions and 
Behaviours 
	Types of actions undertaken by FHHs 
	Short- or long-term actions (or inactions) of households 	 
	

	Moderating Variable 

	Femaleheaded households (FHHs) 
	Social responsibilitie
s  
	Caregiving and social obligations 
	Household size:  
- Number of adults and minors  
	Questionnaire and semi-structured interviews with FHHs and key informants 

	
	
	
	Social responsibilities:  
- Taking care of dependents (elderly parents or children)  
	

	
	Economic 
responsibilitie
s  
	Income generation and financial decision-making  
	Economic stability: 
· Principal earner or not 
· Daily average income of household 
· Primary occupation or sector of work - Reliance on other income-generating activities  
· Ability to respond to financial shocks 
	


 
[bookmark: _Toc81500]3.7 Reliability and Validity 
Internal validity, or keeping the credibility of the research process, was addressed by developing and using different interview guides for each stakeholder (Van Thiel, 2021). This allowed for consistency of questions across participants, supporting flexibility when certain themse were mentioned. Field notes and reflection journals were kept throughout fieldwork in Kenya to ensure that the research remains contextually-grounded to Mathare. As a qualitative study and small sample size, analytical generalizability is very limited (Van Thiel, 2021). Instead, external validity was considered for transferability or how these findings could be reflected beyond Mathare. To address this, methodological triangulation was utilized by complementing the interviews with field observations, FGD and validation workshop. Simultaneously, reliability was maintained by conducting three pilot interviews ahead of fieldwork, reviewing guides with the local guide, reflexive debriefing after each interview.  
 
[bookmark: _Toc81501]3.8 Challenges and Limitations  
Conducting fieldwork in Mathare presented several methodological challenges and limitations: 
1. Safety and security with environmental conditions in the area limited access and mobility. Some areas were more difficult to reach, and fieldwork could only be conducted during the day with a local partner. To address this, purposive sampling was done to specifically target FHHs from different wards, age groups and flood exposure.  
2. Demographic data in Mathare was very difficult to acquire from official channels and the latest data available was from 2021-2022. As such, it may not fully encapsulate the current numbers of FHHs and relocations that occurred after the floods, governmentled evictions, informal housing arrangements, and the COVID-19 pandemic make this even more difficult to confirm.  
3. Time, financial and logistical constraints also prevented long-term engagements with participants and combined with purposive and snowball sampling poses referral bias and limitations on generalizability (van Thiel, 2021). To counter this, a validation workshop was conducted with previous participants to review accuracy and receive feedback on findings.  
4. My community research partner was an established advocate in the women empowerment sphere in Mathare which could introduce selection bias. Any connections from her may also be individuals active in the same arena, share similar beliefs or try aligning answers based on her viewpoints. To address this, open-ended and non-leading questions were used, and when possible, interviews were conducted in private.  
5. Finally, as a North American student researcher, coming to Mathare meant that my positionality, identity and perceived socio-economic status possibly influenced the research process and their interactions with me. Consequently, my interviews with FHHs carried emotional weight for all participants including myself as some stories touched on topics of trauma, relationship abuse, and gender-based violence. To address this, I made sure that informed consent and confidentiality was clear from the beginning, and participants were encouraged to set boundaries and decline any questions when necessary.  	 
[bookmark: _Toc81502]4. Results, analysis and discussion 
This chapter presents the main findings and analyses of the study by discussing each research sub-questions by discussing data collected from interviews, FGD and field observations in Mathare.  
 
[bookmark: _Toc81503]4.1 Case Study: Mathare Informal Settlement 
Mathare is the oldest and second largest urban informal settlement, located in the Eastlands of Nairobi, Kenya. Covering over 157 hectares of land and bordered by the Meru-Nairobi Highway and Mathare North Road to the north, Juja Road to the south, Huruma road to the east and Pangani area to the west. From both ends of the settlement, a highly polluted Mathare River weaves along the centre. The settlement consists of 13 villages and 4 wards (see Figure 
4).  
 
Due to weak presence of formal institutions in Mathare, CBOs, NGOs, women’s and religious groups as well as other grassroot initiatives has emerged as the main provider of services. These informal governance systems, including over 3,000 CBOs, play a crucial role in supporting residents particularly youth and women. CBOs, many of which are community-led and selforganized by residents, work alongside NGOs and assume roles that are traditionally expected from government entities and agencies. They tailor their objectives based prevalent and ongoing issues while also remaining flexible during disasters (Fransen et al., 2024). NGOs also act as intermediaries in the provision of vital services, such as building and managing low-cost private schools due to the low number of publicly funded schools, distributing school supplies to children, as well as running medical drives and feeding programs weekly or after disasters.  
 
FHHs also rely on chamas for both financial support and as a social safety net. By pooling savings together, women are guaranteed diverse avenues to pay for their children’s school fees, buy household items or goods, run their businesses and generate enough money to make smallscale personal and community investments (Thelwell, 2024; Omukiti, 2023). These groups also partake in informal forms of governance, such as provision of educational and awareness workshops, feeding programs for children, early warning systems for fires or floods, emergency assistance and community advocacy. Study on their presence and role in increasing female empowerment in Kenyan informal settlements found that women belonged in at least one chama, or even more (Omukiti, 2023).  
 
 
[image: ] 
Figure 4. Mathare Valley map (Nuvoni Centre for Innovation Research, n.d.). 
 
[bookmark: _Toc81504]4.2 Household Population Breakdown  
There are about 61,367 total households in Mathare, of which 27,861 households or 45.4% have female headships, 24,608 households or 40.1% have male headships, and 8,898 or 14.5% have both parents present (SDI Kenya, 2021). In both genders, ages between 25-30 make up the largest proportion at 20.41% and 10.58% for men and women, respectively. Interestingly, male-headed households (MHHs) have a higher proportion of older heads of household from ages 31 to 45 compared to women.  
[image: ] 
Figure 5.  Mathare household headship by age and sex (SDI Kenya, 2021). 
In the same survey, MHHs were identified to occupy between 0 to 6 rooms, while FHHs were lower at 0 to 4 rooms. A large majority of residents are renters at 92.8%, while 5.6% are structure owners. Like other settlements, absentee structure owners or individuals who own substandard housing but do not reside in them, are prevalent in Mathare. Majority of the household expenditure were allocated on rent, food, and other daily necessities such as water, sanitation, education and health-related needs. Currently, water is only being supplied every weekend, and waste disposal collection are done by private entities.  
 
[bookmark: _Toc81505]4.3 Socio-demographic Profile of Interviewees  
Interviewees included 10 FHHs, 2 chama members, and 4 members of CBOs (N = 16). Respondents were asked about their age, level of educational attainment, current tenure status, and length of residency in Mathare. This socio-demographic profiles excludes the first responders, slum federation leader, government employees, WEF representative and the FGD participants.  
 
[bookmark: _Toc81506]4.3.1 Age groups  
Respondent ages ranged from 22 to 50 years of age, with the largest age group between 25-30 years old at 6 interviewees (see Table 4). While a very small representative, this mirrors data from 2021 that also identified the same age group as the largest proportion in Mathare (SDI Kenya, 2021). Followed by ages 19-25, which also parallels 2021 data, highlights how early some women shoulder caregiving responsibilities, socio-economics stability, and capacity to protect themselves from financial and environmental shocks in the informal settlement.  
 
Table 4. Age groups of participants (N = 16). 
	Age group 
	Frequency 
	Percentage (%) 

	19 – 24 
	5 
	31.25 

	25 – 30 
	6 
	37.5 

	36 – 40 
	2 
	12.5 

	41 – 45 
	1 
	6.25 

	46 – 50 
	2 
	12.5 

	Total 
	16 
	100 


 
[bookmark: _Toc81507]4.3.2 Level of Educational Attainment  
Out of the 16 respondents, the largest group obtained secondary level of education (n = 7) followed by college degree holders (n = 6) (see Table 5). However, some FHHs noted leaving school prematurely due to early pregnancy, while college-educated FHHs cited multiple reasons for staying: limited job opportunities, high costs of living outside Mathare, and the financial burden of supporting dependents. When overlapping this with the age group data, the two individuals whose highest level of educational attainment is at the primary level were the oldest of the group (i.e., FHH2, 50 years old and FHH6, 47 years old).  
 
 
 
Table 5. Level of educational attainment (N = 16). 
	Educational level 
	Frequency 
	Percentage (%) 

	Primary school 
	2 
	12.5 

	Secondary school 
	7 
	43.75 

	Vocational Level 
	1 
	6.25 

	College 
	6 
	37.5 

	Total 
	16 
	100 


 
[bookmark: _Toc81508]4.3.3 Length of Residence in Mathare 
Of the 16 respondents, 15 were born and raised in Mathare and 1 FHH who moved when they were young and eventually stayed. Because of this, their length of stay was akin to their ages, ranging from 22 to 50 years, which could suggest long-term and deep-seated connections to each other, their surroundings and Mathare.  
 
[image: ] 
Figure 6. Reasons for staying/residing in Mathare (N = 16). 
 
[bookmark: _Toc81509]4.4 Place Attachment Exhibited by Female-Headed Households  
The lived experiences of FHHs are multi-faceted and complex. We apply a critical lens to further unpack how four dimensions of place attachment play out in the lived realities of FHHs in the next sub-sections.  
 
[bookmark: _Toc81510]4.4.1 Physical Attachment  
All respondents interviewed are renters and unable to alter or make any structural improvement to their homes, with some expressing fear of eviction if any personal changes were made. For FHHs in Mathare, their physical attachment is exhibited in the functions that their environment could provide, instead of physical structures or buildings in their neighbourhood. Multiple respondents, when asked about landmarks or particular memories attached to certain areas, talked more about the services which became available in recent years, such as the schools they or their children attended, church they go to weekly, NGO buildings such as Mission of Hope or SHOFCO, CBO halls, hospital, and the river. In the absence of having control over what they could do within their homes and stable tenure, these places function as a means for them to have social connections and access services every day; offering some sense of stability and growing emotional and social attachments instead. As one respondent shared:  
 
“Where I stay, I have all the amenities…the church is near me, the school is even nearer. Where I stay is also cheaper compared to other areas. Even the food...they come here to buy. Also for small businesses who operate here, there’s no harassment from county officials compared to other areas.”  
(FHH10, 43 years old)  
 
This excerpt exhibits how FHHs place more importance on socio-economic trade-offs, proximity to resources, safety and if risks are low, in lieu of having very little agency over their immediate surroundings (FHH1-4, FHH7-9, CBO2 and 3).  
 
Moreover, natural disasters particularly the floods from 2024 and the government-led evictions intensified awareness on their limited capacity against shocks and the precarity of their tenure status. All FHHs, including interviewees from the FGD, had to relocate involuntarily after the flood, citing this as a reason for their disconnections to their physical surrounding and ‘home’. With CBO1 (27 years old), who moved and is still staying with her mother, “Some time ago, I was very attached to this place, but now because of what I experienced, I’m no longer attached to this place, and I know it’s not only me…the experiences we have are not good and now our emotions are split. Our attachment is no longer there.” With another FHH9 (23 years old) echoing: “the floods caused everyone trauma and damage...we saw everyone losing everything…their houses, our family, friends, neighbours…it caused damage to us both physically and emotionally. I don’t know how we could get attached to this place anymore.” This statement encompasses what few FHHs shared, despite previously having meaningful connections and sense of autonomy in Mathare, the uncertainty and insecure tenure within the settlements, coupled with failed resettlement attempts by the government and the floods, has shifted the meaning and connections to their physical surroundings.  
 
[bookmark: _Toc81511]4.3.2 Social Attachment 
Among the FHHs, social attachment was expressed very strongly through repeated references of: “unity,” “togetherness,” “collectivity,” and “love for community.” Multiple inferences were also made on how their capacity to survive in Mathare could be attributed to robust social networks. From the multiple local groups they belong to, church they frequent on Sundays, to the neighbours who care for their children while they work are all integral to their lived experiences as FHHs and sense of belonging to the community. Participants like FHH4 (24 years old), FHH7 (26 years old), FHH8 (22 years old) all stated similar sentiments: “Home is where we are not judged. It is where we work for a common goal together and for everyone” (FHH4). This captures their deep-rooted belief that what defines a ‘home’ is more than just its physical structure, but it’s also built on the social dimensions of trust, inclusion felt from belonging in a community and having a shared goal with others.  
 
These same values were echoed when experiences of emergencies and natural disasters in recent years were discussed. As FHH7 (24 years old) expressed: “My neighbours’ problems are also my problem, and my problem is also everyone else’s.” With another FHH2 (50 years old) reiterating similar statements: “For me as the head of the household, we must be together as one. One family with your neighbors…that chama, it’s like my mother and my father… Without each other, I don’t think I could do it by myself”. These statements speak volumes about the emotional significance of the bonds they develop and nurture in their groups, such as chamas and CBOs. While only 2 chama members were specifically interviewed for the study, all 16 FHH respondents belonged to multiple groups. Many FHHs conveyed that despite initially joining to mainly fulfill financial inadequacies, they have grown to rely on other members for emotional support and social connections outside of their own families (FHH2, 4, 6, Chama2, CBO1-4). FHH9 (23 years old), for example, was not a member prior to the floods, however seeing the role they played in the community served as catalyst to joining one. This highlights how shared experiences of vulnerability could motivate FHHs in seeking better economic and social safety nets within their immediate communities.  
 
Moreover, their significance is particularly intense for FHHs as they draw strength and support to carry the heavy load of responsibilities from others in the community. For instance, FHH2 (50 years old) also emphasized that “without a chama for heads of households like me, you are nobody.” In informal settlements like Mathare, where formal support systems are lacking and everyday lived experiences are unpredictable, FHHs find stability and emotional support during crises in others. They have built their own safety nets to resist and respond to difficult circumstances such as the floods, with FHH2 also citing: “Even before the flood from last year, we realized coming together is the only way we could improve our community.” For many FHHs, their place is not just where they reside, but it is also where they feel supported, accepted and valued. Social cohesion and belonging in the community are what makes Mathare feel like ‘home’ for them (FHH4, 7, 8, 10, Chama2).  
 
[bookmark: _Toc81512]4.3.3 Psychological Attachment 
Psychological attachment among the respondents emerged strongly in their anecdotes about their sense of security, pride and identity. For several FHHs, the idea of security is not built on formal systems but rather informally, believing that residents have a moral obligation and responsibility to provide protection and maintain a sense of safety for each other. As FHH2 (50 years old) outlines in her statement: “In Mathare, the residents, ourselves, we are the ones who keep ourselves and each other safe and secure..,as a community, we feel that it is our responsibility to sit together and talk [to children who use drugs, don’t go to school and steal], and help them. We don’t have police in Mathare. Police do not come here or give us any security. Security starts with you as a community.”  
For emotional bonds to transpire, strong social networks and the desire to collectively work on something together must first be established between different actors, which becomes their motivation to improve their communities. As reported by FHH2 and others, participants defined safety as something they could actively work towards even when acknowledging Mathare has limited institutional assistance. The Red Cross representative (30 years old), who was born and raised in Mathare, also mentioned seeking training and working as a Children Protection Officer as soon as she was able, citing that “if not me or anyone in Mathare, who will do it for these children?”  
 
For many of these women, their ability to navigate the stresses weak institutional governance in their communities meant coming forward to collectively act and adapt even in isolation. Nonetheless, some respondents also highlighted instances of violence, police brutality, theft, political upheaval during election season, fires, gender-based violence and floods as a source of worry and dissatisfaction for living in an informal settlement (FHH2, 6, 7, 8, RCK).  
 
Consequently, another key aspect of psychological attachment is the sense of pride respondents feel in their ability to endure adversities. Unlike temporal attachment where some sense of ideation harbors attachment to a place, their pride is instead built on acknowledging their ability to withstand hardships through mutual support. A CBO member explains:  
 
“For me growing up in Mathare, I was really looking up to getting a better life, moving away from Mathare…but growing up in this place is one of the best things that ever happened to me. Mathare has really shaped me to what I am today. For me, I'm not ashamed to grow up in Mathare and to live in Mathare. Actually, the hardships have really hardened me. They are the ones that have made me into superwoman…because we have endured hardships like for me I lost my parents, so I had to learn how to survive at a very young age. I was once into drugs, and it was not my choice, it's peer pressure and lack of school fees…I can proudly say I'm proud to be in Mathare, grown from Mathare. As much as I am really looking forward to going to a better place in future, I don't regret growing up in Mathare.”  
(CBO4, 28 years old)  
 
Emotional bonds to a place is not only limited to positive feelings but could also be realized after overcoming experiences that are less desirable. This then becomes a meaningful narrative of resilience and growth which some associating it to their sense of identity and pride of living in Mathare. This relates to what FHH1 (25 years old) emphasized when asked how much of her identity pertains to her being a Mathare resident: “It has been my home, and it will always be my home. Even if I go away, it will always be my home.” From this, we could infer that Mathare remains a symbolic and central point of not just their self-identity but also how they define ‘home’. Despite imagining living somewhere else, they felt that Mathare is an integral part of how the respondents saw themselves. This reflects a deep yet complex psychological and temporal attachment to places that FHHs navigate even under conditions of uncertainty.  
 
[bookmark: _Toc81513]4.3.4 Temporal Attachment  
For many FHHs in Mathare, temporal attachment is multi-faceted and dynamic. Their longterm residence, familial and intergenerational connections, shared lived experiences and deepseated social fabric has created for them a strong sense of continuity and belonging. However, these do not always entail intentions to stay or satisfaction with the place. For example, FHH3 frankly discussed their desires for obtaining a better socio-economic standing outside of Mathare, even if their family history spanned decades in the informal settlements:  
 
“Life is tight here. Our parents brought us up here because they’re not educated and had no knowledge. They did not know to invest or about anything else…so, don’t be stagnant just because you were brought up here… for me, now and as long as I am alive, I’m fighting for that. That mentality, one day I’ll shift and move away.”  
(FHH3, 40 years old)  
 
The dynamic nature of temporal attachment may materialize negative notions if a given place does not fulfill the aspirations for an individual over time, increasing motivations to find better opportunities elsewhere. Contrarily, some respondents cited wanting to be part of the change and improvements they did not experience growing up in an informal settlement. As expressed by FHH1 and CBO4:  
 
“Everyone’s dream is to be somewhere better. It has crossed my mind to move but still I want to bring change. Everyone here is the same, because we don’t have a choice, we want to bring change in Mathare.”  
(FHH1, 25 years old, Mathare 3B) 
 
“One of the things that made me stay in Mathare…I want to be part of the change in Mathare. It is one of the things that has really kept me here. I don't want to go, come back and find change in my home in Mathare without me. I want to be a part of the change from the roots to every part of it. So that's why I'm here and part of the groups…every day I do something for the change I want to see here.”  
(CBO4, 28 years old) 
 
For these women, their attachment goes beyond the duration of residing in Mathare, but they also feel equally obligated to their community and the people they grew up with. In addition, some respondents expressed satisfaction in the infrastructural and service improvements such as the new hospital, more public schools, public toilets, and paved roads as well as urban farming and clean-up projects of CBOs along the river. Citing these signs of progress as reasons for their growing sense of pride and security for the future of Mathare and increased hope that these transformations could change the trajectory for the next generations, especially for their children. This coincides with the psychological and physical dimensions, as they report feeling “happier over time (FHH7, 26 years old)” and “pride (FHH2, 50 years old)” over the improvements from the last decade. Despite mentions of discontent with the drainage and garbage disposal systems in some areas, more women saw Mathare as a place that has potential to evolve so long as they continuously invest and nurture it together, which parallels the social dimensions of place attachment.  
 
[bookmark: _Toc81514]4.4 Types of Flood Preparedness Measures Employed by FHHs  
[bookmark: _Toc81515]4.4.1 Pre-decision Processes  
FHHs in Mathare often look at a combination of environmental and social cues and warning components to determine the scope, extent and urgency needed to protect themselves before a flood occurs.  
 
Environmental and Social cues 
FHHs relied heavily on social cues compared to environmental signs before last year’s floods. Multiple women described the behaviour of others around them, including running with their family and household items (FHH2, 5, 6, 8, CBO4), hearing people scream verbal warnings (FHH2, 3), seeking shelter in the upper areas (CBO4, FGD), and seeing others leading others to safety (FHH6, 7) triggered them to react as the flood waters came up to the riparian areas. Due to the flood occurring in the middle of the night, many FHHs were unable to rely on environmental cues as visible signs such as rising waters or extreme changes in the weather were more difficult to observe and many were caught by surprise. Interestingly, FHHs also mentioned willingly returning the following morning to assist others to safety after guaranteeing the safety of their own families. This highlights the trust FHHs place on social cues they receive from informal community networks in Mathare, their obligation and willingness to help even under immense pressure.  
 
Warnings Components  
When asked to rank the level of trust FHHs have in relation to different community actors and delivery of warnings or advice to prepare for floods, NGOs (n = 7) had the highest number of first-place ranking followed by CBOs (n = 5) (see Table 6). Interestingly, community-based stakeholders such as neighbours, CBOs and chamas were all ranked highly, showing great levels of trust and responsiveness at the local level by FHHs. In contrast, government officials and local leaders occupied the lower rankings, indicating a perceived lack of timely and ample assistance with FHH9 (23 years old) citing, “they always come too late, when they arrive it’s already solved.” These rankings reveal not only which actors they believe are effective and present during last year’s flood, but also who they could turn to in times of need.  
 
 
 
 
 
 
 
 
 
 
Table 6. Trust Ranking for Community Actors (N = 16). 
	Actors 
	Rank 1 
	Rank 2 
	Rank 3 
	Rank 4 
	Rank 5 

	Government officials 
	1 
	0 
	9 
	14 
	14 

	Local Leaders 
(village chiefs and elders) 
	0 
	0 
	4 
	2 
	2 

	Neighbours 
	3 
	4 
	3 
	0 
	0 

	NGOs 
	7 
	5 
	0 
	0 
	0 

	CBOs / Chamas 
	5 
	7 
	0 
	0 
	0 

	Total 
	
	
	16 
	
	


 
A colour-coded hazard system was established by RCK along the riverbanks to signify different water levels and warn residents about imminent danger. However, both the local response team and RCK representatives stated that it was more difficult to reach FHHs compared to other groups as they prioritize income-generating activities over sensitization workshops or educational flood campaigns. Door-to-door programs were also deemed ineffective as they juggle multiple informal jobs and responsibilities during the day, and therefore, regularly absent from their homes. RCK representative cited: “When we try to look for those affected last year, the women maybe because they were looking for money…we couldn’t locate them. So maybe 30% were helped, but the remaining 70% we couldn’t give them anything.”  
 
Flood-related warnings are mainly received by FHHs through informal channels, including word-of-mouth from neighbours, CBOs, NGOs, or chamas, social media like WhatsApp and Facebook, and occasionally through local weather forecasts or radio. They were were deemed more accessible and up to date than formal government alerts, with CBO1 (27 years old) stating that “there is no official Mathare-wide alert system that is locally managed until now, so we listen to Red Cross, news, and word-of-mouth from neighbours.” This highlights that when formal warning systems fail, FHHs and other residents adapt to build informal systems, ensuring timely updates are received by each other. 
 
[bookmark: _Toc81516]4.4.2 Protective Action Decisions and Behaviours  
The heavy and continuous rainfall which led to the 2024 floods occurred for 3 consecutive days, with the most severe development happening in the middle of the night. Several FHHs cited not being able to prepare as they were woken up around 11pm when water entered their homes, only able to bring “clothes on their backs (FHH6, FHH10)”, with another citing, “I did not realize we did not have shoes until the morning (FHH2)” as everything was swept away. The urgency of the situation deprives FHHs the capacity to make deliberate or calculative decisions, which leads to more reactive strategies than planned actions even when they detect social and environmental cues.  
 
 
 
 
[image: ] 
Photographs 1 and 2. House near the river made from clay and iron sheets sinking (left). Drainage line, also used as a pathway, with houses that have been built loosely on top of each other. These types of housing became more prevalent after the flood to cater to the resettled and were being rented out at a higher price (right).   
 
[image: ] Photographs 3 and 4. Urban farming near the river (left). Foundational structures from demolished homes, showing the proximity of houses along the riparian areas (right).  
 
Houses along the river, while cheaper and affordable for FHHs, were typically made with nondurable materials such as iron sheets or clay. Highlighting both their tenure insecurity and precarity of their living situations especially during a flood, with many citing “trauma (CBO3, 4, FHH4, 9, Chama1)” and “fear (FHH2, 6, 7, RCK)” of living again near the river. Householdlevel protective decisions ranged from different actions, determined by their caregiving responsibilities, financial constraints, and financial ties to the place. These actions include rainwater harvesting, keeping items in waterproof bags and a safe area, and diversifying their income-generating activities.  
 
Such decisions are rarely made in isolation; they reflect a deep-seated obligation to protect dependents, especially children and elderly family members. The urgency of care and the absence of alternative support systems often push FHHs to prioritize immediate safety over long-term planning. In some cases, women chose not to evacuate during flooding because they lacked safe options, feared losing possessions, or even past traumatic experiences from displacement with RCK emphasizing that some FHHs wanted to “wait it out (RCK)”. These behaviors are not simply reactive but represent a form of calculated risk management, grounded in their lived realities and constrained decision-making power.  
 
[image: ] 
Photographs 5 and 6. Rainwater harvesting in homes (left); tyres that have been repurposed as furniture and sold by a CBO (right).  
 
At the community level, many CBOs partook and collaborated with each other to better improve the areas along the river. This included transforming a former landfill into a community park, with a playground, gazebo for recreational classes, and planting trees and urban farming for better structural integrity of the riparian areas. These groups also work together to conduct weekly clean-ups along the river, awareness campaigns and feeding programs to get the youth involved. FHH7 (26 years old), whose CBO led the movement to build the community park, reiterated the importance of starting with the youth: “I joined the CBO because we have the same goals, coming together and looking to make a change together, it makes me feel more motivated to help them while they are still young.” They also used this opportunity as a means to reclaim the land back from the government, hoping that through their collective efforts they would be able to gain agency again from what they lost in the floods and evictions.  
 
 
 
 
[image: ] 
Photographs 7 and 8. Waste segregation bins where CBOs sort and sell recycled items. The money goes to a weekly youth feeding program (left). Urban farming along the riparian areas as a way for FHHs to reclaim the land after government-led evictions (right).  
 
[image: ] Photographs 9 and 10. Former landfill that was cleaned up and turned into Mathare Community Park by multiple CBOs (left). Park playground and sitting area (right).   
 
[bookmark: _Toc81517]4.5 Social and Economic Responsibilities of FHHs  
[bookmark: _Toc81518]4.5.1 Social Responsibilities of FHHs  
Household size  
Out of the total number of households Mathare, average household size was 4 members (SDI Kenya, 2021). From the respondents (N = 16), the largest proportion reported having at least 3 members in the same dwelling, with household size ranging from 1 to 6 members. Household configurations varied with some living with their elderly parents, nephews or nieces, adult siblings or neighbours’ children. The largest household size was made up of 3 adults and 3 children, with the female headship being a 22-year-old, chama member.  
 
 
 
 
Table 7. Household size of respondents (N = 16). 
	Total Household Size  (Adults + Minors) 
	Frequency 
	Percentage (%) 

	1 
	1 
	6.25 

	3 
	7 
	43.75 

	4 
	5 
	31.25 

	5 
	2 
	12.5 

	6 
	1 
	6.25 

	Total 
	16 
	100 


 
As the main caretaker of the home, social responsibilities of these women change depending on the number of members that rely on them socio-economically. Their time, attention and efforts need to be optimized and when compounded with considerations of their housing situations, FHHs have conflicting priorities making caregiving more physically and mentally exhausting. This was cited by Chama2 (38 years old): “Other women in my chama also take care of others, even not their family…sometimes you would see 6 or 10 in one room because the river is the cheapest, so a lot more people are affected. But we don’t really have another choice.”  
 
Social Responsibilities  
FHHs in Mathare shoulder social responsibilities daily that shape their capacity to survive and thrive in the informal settlements. Respondents noted having caregiving obligations beyond their own children or elderly family members, especially during the floods from last year. However, the burden of decision-making and caring for the home is endured typically in isolation, with FHH6 (47 years old) alluding that “if you are a single mother, it is very hard because you are the only one working for your family. I cry silently to not show them…you just have to keep working…there are many challenges, but I can only keep trying.” In parallel, CBO3 (26 years old) echoed this sentiment: “they don’t see you the same without a husband, but you can’t just leave your children or your responsibilities.”  
 
As sole caregivers, these women must protect not only the household structure and their personal belongings but also ensure that their children are fed, clothed, and kept safe, often in overcrowded and unpredictable circumstances. Last year’s floods resulted in the loss of school uniforms, books, and supplies, which made it difficult for students to return immediately as most schools were used as temporary shelters. FHHs also reported that their children felt ashamed and stigmatized, especially when classmates identified them as displaced or being part of a single-parent household. FHH6 (24 years old) shared that her daughter was reluctant to attend school because, “everyone would know that we had to run from the flood and live near the river.” These experiences highlight the emotional and social burdens FHHs must endure, balancing the needs of their children while also maintaining continuity in their daily lives after the flood.  
 
[bookmark: _Toc81519]4.5.2 Economic Responsibilities of FHHs  
All respondent identified as the principal earner of their households, which suggest a high level of economic responsibility and self-reliance to earn a livable wage for themselves and their dependents. Of the 16 FHHs, 7 of the respondents reported having a small business, which include selling secondhand clothing, vegetables and food items at the market, and house décor (see Table 8). Because of the unpredictability of the number of customers of they have daily, several FHHs are part of multiple table-banking groups with neighbours, chamas, and churchmates and work casually to supplement their daily income. 1 FHH who reported as unemployed referred to their chama as their current source of daily income.  
 
Table 8. Primary occupation and sector of work of respondents (N = 16). 
	Primary Occupation / Sector of Work 
	Frequency 
	Percentage (%) 

	Small Business 
	7 
	43.75 

	Casual work 
	3 
	18.75 

	Housework 
	2 
	12.5 

	Unemployed 
	1 
	6.25 

	Student 
	1 
	6.25 

	Other 
	2 
	12.5 

	Total 
	16 
	100 


 
Respondents from the informal and domestic work sectors cited inconsistent and very low daily income averages, ranging from KSH 0 to 800 (EUR 5.25). The highest income earner noted having a monthly average of about KSH 10,000 (EUR 65.60) from her catering business but also highlighted that it is irregular and seasonal-based, which averages to about 12 days of income. Despite identifying as their household’s primary earner, these findings suggest a high degree of financial insecurity and the precarity of their economic situation, with FHH6 noting that they are “one emergency or sickness away from living outside.”  
 
FHHs in Mathare shoulder extensive economic responsibilities that extend beyond immediate caregiving roles. Many women are also sole income earners for their elderly parents and extended kin, with RCK representative explaining, “It’s so hard for me because you have four kids, you have your parents and other siblings that are depending on you, it’s so, so, so, difficult…we all need to survive from hand to mouth.”  
 
This precarity is also evident in their tenure status as all FHHs identified as renters. Their monthly lease ranges from KSH 2,500 to 5,500, equating to about 50% of their monthly income allocated to housing. This may also increase depending on the ward, proximity to street and upper areas, material of the home, and number of rooms. Before the floods and governmentled evictions from last year, respondents who used to live along the riparian zone stated that their monthly rent was between KSH 1,500 to 2,500.  
 
These financial burdens are exacerbated by housing insecurity and price shocks, particularly following disasters. Multiple FHHs stated that immediately after the floods, rent in safer, elevated areas rose sharply, making previously affordable housing inaccessible for many (FHH1-4, 6, 9, 10). Despite these constraints, some FHHs chose to pay higher rents to live in safer locations, prioritizing security over affordability. “Let me pay more and be safe… Now even if the rain is raining, I feel more comfortable, and I don’t feel any fear anymore because I know where I am and it cannot come here (RCK).” These economic decisions, balancing caregiving, rent, and safety, highlight the compounded pressures faced by FHHs and the difficult trade-offs they must make to protect their families in an increasingly unstable environment. 	 

[bookmark: _Toc81520]5. Conclusions 
This chapter outlines the contributions of this study relative to the broader academic discourses around place attachment, flood preparedness and socio-economic responsibilities of FHHs by answering the research questions. As a close, future research recommendations are also outlined.  
 
[bookmark: _Toc81521]5.1 Place attachment as exhibited by FHHs in Mathare 
Findings show that their attachment is less connected to ownership or physical permanence, but is rather heavily embedded in their social networks, routines and adaptation againts to adversities.  
· Physical attachment: due to inability to make personal alterations as tenants, this bond instead manifests through the socio-economic trade-offs FHHs make to remain close to essential services, reliable social networks, and employment opportunities, eventually accepting higher environmental risks, as argued by Williams-Bruinders & de Wit (2015). Their decisions to stay is also constrained by their familiarity and limited agency, rather than preferences as defined by Flatø, Muttarak & Pelser (2016).  
· Social attachment: because of weak governance structures in Mathare, FHHs have learned to adapt with others through community-based groups. With limited formal social safety nets, these connections provide financial and practical supports with or without natural disasters, and a central reason for remaining in place by some FHHs. This aligns with Manzo and Perkins (2006) arguments that well-integrated individuals are motivated to care for and improve the places they feel most connected with (Manzo & Perkins, 2006).  
· Psychological Attachment: FHHs characterized Mathare through their pride, identity and feelings of safety. Despite residing in flood-prone areas, they see their capacity in withstanding and adapting to their everyday circumstances as a positive outcome, which parallels viewpoints made by Scannell and Gifford (2009) and Manzo and Perkins (2006).  
· Temporal Attachment: long-standing history and residence with Mathare has tied FHHs temporally in place. Contrarily to Giuliani’s (2003) that longer residence to a place lead to stronger temporal attachments, findings show that this is not agedependent as both young and older FHHs have split between desires to leave or stay in place.  
 
[bookmark: _Toc81522]5.2 Flood preparedness measures commonly employed by FHHs in Mathare 
FHHS in Mathare typically employed preparedness measures that are low-cost, informal and reactive due to limited economic capacities, institutional support and overlapping socioeconomic responsibilities. At the household level, they place important documents in waterproof bags, identifying safe areas in the neighbourhood, and diversification of employment. However, many still rely on collective preparedness measures through trusted informal channels, such as chamas and word-of-mouth signals (Satterthwaite et al., 2020). These groups replace formal adaptive mechanisms, filing the gaps and enabling flood preparedness measures by having a shared objective and coordinated localized responses, further reinforcing their social and psychological attachments (Aldrich, 2012; Manzo & Perkins, 2006).  
 
[bookmark: _Toc81523]5.3 Social and Economic Responsibilities of FHHs in Mathare 
As sole caregivers, FHHs in Mathare prioritized daily survival, caring for dependents and income-generating activities, over anticipatory preparedness, with limited financial means at their disposal to invest in long-term protective measures at the household level. These social responsibilities then equate to deeper social and psychological attachments to place by fostering collective resilience networks through community-based groups. Scarce economic avenues have to some extent forced FHHs to remain in place, where their social fabrics, comfort zones and familiarity with Mathare outweigh the potential of upward mobility from relocating, even when flood risks are evident (Manzo & Perkins, 2006).  
 
[bookmark: _Toc81524]5.4 To what extent does place attachment and belonging in a FHH influence their adoption of flood preparedness measures in Mathare?   
Empirical findings from this research surmises that while attachment may strengthen community-based resilience, it could also hinder in adopting preparedness actions at the household levels. In Mathare, women’s identities as caregivers and community members deeply tie them to the many social roles and obligations they obtain through their social networks, creating a strong social, physical and psychological attachment to place, which aligns with arguments by Manzo and Perkins (2006), who emphasize that social connections are central to place-based behaviours and willingness to improve, remain and care for a place (Manzo & Perkins, 2006). FHHs interviewed felt pride, safe and self-identified with Mathare even after the traumatic 2024 floods that displaced them from the riparian areas. However, these same emotional bonds have also led them to refuse relocation, delay evacuation even with obvious social cues, and resources that are available (Swapan & Sadeque, 2021). Contrary to Giuliani’s (2003) reasoning that older individuals tend to become more temporally attached as they age in place, the study found no clear distinction in their attachment levels or preparedness actions when comparing older and younger FHHs in Mathare. Nonetheless, this could suggest that in flood-prone areas that have scarce resources, their behaviours and actions may be shaped more by daily survival pressures and shared caregiving responsibilities than their length of residence (see Figure 7).  
[image: ] 
Figure 7. Place attachment and its influence on how FHHs react to floods (Author, 2025). 
 
[bookmark: _Toc81525]5.5 Recommendations  
Based on the findings, two main recommendations emerge:  
1. Findings demonstrate the importance of informal social networks through collective groups such as chamas, CBOs, and other grass-roots initiatives for FHHs in Mathare. As such, policymakers should leverage on these pre-existing connections to invest in collective preparedness mechanisms or platforms for the community at large that may be physically or financially unfeasible for individual FHHs.  
2. “Information is power!” this was a recurring shared sentiment among residents during fieldwork in Mathare. This expression reflects their strong local awareness on the value of receiving timely and relevant knowledge when responding to risks, and the importance of easily accessible methods for information sharing between different stakeholders. Dissemination of relevant, crucial and actionable information should be done concisely in a format and language easily understood by the residents especially during disasters. 
 
[bookmark: _Toc81526]5.6 Further Research  
Future research may also explore how emotional bonds to place and flood preparedness could differ across different types of households in informal settlements, including male-headed, multi-generational, or nuclear families, as well as different demographic conditions (such as age, emplolyment strategies, group dynamics) which can elicit better understanding on the roles gender and family headship dynamics play in shaping adaptive behaviours during natural disasters. Male-heads with children but have no partners were also noted to have been stigmatized during floods of last year, possibly even more so than FHHs, as they are deemed to be less socially accepted in community. Looking into this perspective will not only broaden the understanding of gender vulnerabilities in the context of climate change but also challenge assumptions that only FHHs are disproportionately affected during natural disasters. 
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