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ABSTRACT
	Aims: Heat waves represent a growing climate risk in Sahelian cities, where households' adaptive capacities remain severely constrained by socioeconomic inequalities and housing conditions. This study analyses the adaptation strategies implemented, as well as the levels and determinants of households' adaptive capacity to extreme heat in the city of Ouagadougou.
Study Design: Household survey combined with quantitative statistical analysis.
Place and Duration of Study: City of Ouagadougou, Burkina Faso, year 2025.
Methodology: The data come from a survey of 421 households. A composite adaptive capacity index was constructed using principal component analysis (PCA) followed by hierarchical clustering (HAC), supplemented by multiple correspondence analysis (MCA) to identify household profiles.
Results: Adaptation strategies are dominated by behavioural responses, used by more than 80% of households, such as modifying activity schedules, increasing water consumption, or using outdoor spaces for sleeping. Conversely, material strategies remain limited due to economic constraints, as more than 54% of households have less than 100,000 FCFA per month. The analysis highlights that nearly two-thirds of households have a low to moderate adaptive capacity, reflecting high vulnerability to extreme heat events.
Conclusion: The study highlights that adaptation to heat waves in Ouagadougou relies largely on reactive rather than structural strategies, heavily constrained by socioeconomic inequalities. The determinants of adaptive capacity are strongly linked to income, education, age, employment status, and type of neighbourhood.
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1. INTRODUCTION
Heat waves are among the most concerning climate hazards of the 21st century due to their increasing frequency, intensification, and marked effects on the health, well-being, and livelihoods of populations. The Intergovernmental Panel on Climate Change underlines that climate change is already increasing the probability and intensity of extreme heat episodes in many regions of the world, with particularly severe effects in urban contexts (IPCC, 2022). In cities, the concentration of buildings, impermeable surfaces, scarcity of green spaces, and density of human activities promote the formation of urban heat islands, which amplify perceived temperatures and aggravate the effects of heat waves on populations (Quenault et al., 2011; Lemonsu et al., 2015).
In West Africa, this problem is exacerbated by rapid, often poorly planned urbanization, which further exposes populations to climate risks, particularly extreme temperatures. African cities increasingly concentrate risks related to climate hazards due to demographic growth, urban sprawl, and the precariousness of a significant part of the housing stock (OECD et al., 2025; UN-Habitat, 2011). In Ouagadougou, this dynamic is particularly visible. Burkina Faso's urbanization rate rose from 6.4% in 1975 to 26.1% in 2021, with rapid continued growth expected in the coming years (INSD, 2021). This urban growth has been accompanied by rapid spatial expansion, marked by the development of unplanned neighbourhoods and significant inequalities in access to essential services, infrastructure, and thermally adapted housing.
National climate projections reinforce the importance of this issue. According to the National Adaptation Plan, Burkina Faso could experience a temperature increase of 1.9°C to 4.2°C by 2080, with an intensification of heat waves likely to affect a growing share of the population. In Ouagadougou, the projected increase in average temperatures and increased frequency of heat peaks, particularly during April and May, are expected to intensify thermal stress, especially for populations living in poorly ventilated, inadequately insulated and insufficiently equipped housing (Burkina Faso, 2024b).
The scientific literature shows that the effects of heat waves depend not only on the intensity of the hazard, but also on the social, economic, and residential characteristics of exposed populations. In several urban contexts, research has shown that thermal vulnerability results from the interaction between exposure, sensitivity, and adaptive capacity (IPCC, 2007; GIZ, 2017; Wolf & McGregor, 2013; Rathi et al., 2021). Recent work also highlights that low-income households, residents of informal neighbourhoods, people engaged in outdoor or physically demanding activities, and populations with limited access to water, electricity, or suitable housing are more affected by extreme heat events (Gasparini et al., 2013; Ansah et al., 2023; Hossain et al., 2024). Numerous studies further show that adaptation strategies implemented at the household level primarily rely on short-term behavioural responses, such as increasing water consumption, frequent showers, seeking shade, or modifying activity schedules, while structural adaptations, such as improvements to the building fabric or access to air conditioning, remain unequally accessible (Laranjeira et al., 2020; Hossain et al., 2024; Lopes et al., 2025).
Despite these advances, studies focused on households in West Africa remain relatively rare. Most work on heat waves and adaptation has been conducted in Europe, North America, or Asia, while African urban contexts present specific forms of vulnerability related to residential precariousness, the importance of the informal sector, and weakness of urban infrastructure (Ansah et al., 2023; Gasparini et al., 2013). In Burkina Faso, available analyses primarily document the intensification of temperatures and some health impacts, but fine-grained empirical data on household adaptation strategies and their actual capacity to cope with extreme heat remain limited. Yet the domestic scale is essential, as it is at the household level that daily responses to heat are built, material and financial constraints are revealed, and adaptation inequalities are expressed.
In this context, this article focuses on the strategies and adaptive capacity of Ouagadougou households facing extreme heat. More specifically, it aims to: (i) identify the main adaptation strategies mobilized by households; (ii) analyse households' adaptive capacity based on their residential, economic, and social resources; and (iii) characterize household profiles according to their level of adaptive capacity.
2. METHODOLOGY
2.1. Study area
The study was conducted in Ouagadougou, capital of Burkina Faso (12°15'-12°30'N; 1°20'-1°40'W). The city is characterized by rapid and partially unplanned urbanization, generating strong socio-spatial heterogeneity between planned and unplanned neighbourhoods, with marked inequalities in access to urban services and contrasting housing conditions structuring the adaptive capacities of households studied here.
2.2. Sampling and data collection
The sample was constituted by areal selection of 12 sectors of the city, ensuring spatial representativeness at the city scale (Figure 1). The minimum sample size, calculated using the Cochran formula (α = 5%, Z = 1.96, p = 0.5), was set at 385 households. Data collection was based on a household survey using a structured questionnaire administered face-to-face. The collection was preceded by a preparation phase including the recruitment and training of twelve enumerators. This training covered understanding of key concepts (heat wave, exposure, impacts), mastery of the questionnaire, interview techniques, and ethical principles (consent, confidentiality, neutrality).
In the field, the route method was applied to reduce selection bias and ensure spatial dispersion of surveyed households. In each sector, an identifiable starting point (intersection, main road) was defined, then the enumerator followed a predetermined route. A sampling interval of five households was applied. In case of absence or refusal, the immediately following household was solicited as replacement. Each enumerator was to conduct approximately 35 surveys, enabling the minimum sample size to be reached and exceeded, 421 households.
Data were collected via smartphones using KoboToolbox, to limit data entry errors, integrate consistency checks, and allow progressive centralization of questionnaires during collection.
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Figure 1: Sampling of neighbourhoods in Ouagadougou for the study
2.3. Data processing and analysis
Statistical analysis was structured at three complementary levels: a descriptive analysis of household characteristics, capacities, and adaptation strategies mobilized; construction of a composite adaptive capacity index through PCA followed by HAC; a bivariate analysis using cross-tabulations and chi-square tests (significance threshold at 5%) to examine the socioeconomic factors determining levels of adaptive capacity; and a multivariate analysis (MCA) to determine household profiles according to their level of capacity.
PCA was used to construct a composite adaptive capacity index from variables describing households' residential, economic, and social resources (housing conditions, cooling equipment, access to basic services, socio-economic characteristics), after min-max normalization of variables. HAC applied to PCA scores enabled identification of homogeneous groups of households according to their level of adaptive capacity. MCA was then used to characterize household profiles by crossing adaptive capacities and their socioeconomic characteristics.
The composite household adaptive capacity index was constructed from a set of variables reflecting the environmental, economic, and social dimensions of heat adaptation. Table 1 shows the variables used for index construction:
Table I: Variables used for constructing the adaptive capacity index
	Variable
	Question formulation
	Type

	Roofing material
	What type of material is used for the roof? (Sheet metal, slab, tile, thatch...)
	Nominal

	Roof colour
	What is the main colour of the roof? (Light / Dark / Rusty)
	Ordinal

	Wall material
	What are the walls made of? (Adobe, fired brick, cement, concrete, other)
	Nominal

	Presence of windows
	Does the dwelling have windows for natural ventilation? (Yes/No, how many)
	Binary + quantitative

	Cross ventilation
	Are the windows located on opposite walls? (Yes/No)
	Binary

	Number of rooms
	How many rooms does your dwelling have?
	Ordinal

	Sleeping density
	How many people sleep in the same room?
	Quantitative

	Available fans
	Do you have functional fans? (Yes/No, how many)
	Binary + quantitative

	Air conditioner
	Do you have an air conditioner? (Yes/No, hours/day)
	Binary + quantitative

	Shade in courtyard
	Are there shaded areas in your courtyard? What type?
	Binary + multiple

	UHI infrastructure
	Around your home, are there elements increasing heat? (Paved roads, tall buildings, no trees, other)
	Nominal multiple

	Ground type
	What is the ground surface around the dwelling?
	Nominal

	Access to electricity
	Does your household have access to electricity? (Yes/No, hours/day)
	Binary + quantitative

	Access to water
	Does your household have access to water? (Type: tap/well/other)
	Nominal

	Monthly household income
	What is the approximate monthly income of the household?
	Ordinal

	Education level
	What is the highest level of education of the household head?
	Ordinal

	Employment status
	What is the main occupation of the household head?
	Nominal

	Household size
	How many people live in this household?
	Quantitative

	Age of household head
	How old is the household head?
	Quantitative

	Neighbourhood type
	What type of neighbourhood is this? (Planned/Unplanned)
	Binary


2.4. Study limitations
Like any field-based research, this study has several limitations that should be considered when interpreting the results. First, the cross-sectional design captures household conditions and adaptation responses at a single point in time, limiting the possibility of assessing temporal dynamics or causal relationships. Second, the analysis is based largely on self-reported data concerning perceptions of heatwaves, impacts, and adaptation practices. Although such information is essential for understanding perceived vulnerability, it may be affected by subjective biases, including recall bias, social desirability bias, and possible misunderstandings of climatic concepts such as the distinction between normal heat and heatwave conditions. Third, the study did not include direct measurements of indoor temperature, humidity, or thermal comfort, which limits the objective assessment of actual exposure levels and housing thermal performance. Finally, data collection was conducted during a specific period of the year, meaning that reported perceptions and coping strategies may have been influenced by the prevailing seasonal context, thereby limiting longitudinal interpretation. Despite these limitations, the study provides original and context-specific evidence on urban thermal vulnerability and household adaptation in a rapidly growing Sahelian city. It also offers a methodological framework that could be replicated in other Sahelian contexts, while future longitudinal or multi-seasonal surveys would help address some of these constraints.
3. RESULTS
3.1. Socio-demographic profile of surveyed households
Table II summarizes the sociodemographic characteristics of the surveyed households. Heads of household are predominantly male (89.1%). Their average age is 43.9 years (median: 41 years), with a high concentration in the 30-49 age group (61.5%). Heads of household aged 50 and over represent 29.5%, while those under 30 remain marginally represented (9%). Educational attainment reveals that slightly more than half of the respondents (51.3%) have at least a secondary education, with 18.5% having a higher education. However, nearly half of the heads of household have a low level of education: 24.7% are literate or have no formal education, and 24% have only a primary education. Analysis of main activities highlights the predominance of the informal sector, dominated by traders (25.4%) and artisans (17.8%). Including manual labourers (8.1%) and farmers/livestock breeders (4.0%), 55.3% of household heads are engaged in activities highly exposed to climate hazards due to their physical nature and the fact that they are primarily carried out outdoors. Economically, 54.2% of households report a monthly income of less than 100,000 FCFA. Approximately 31% fell within the 100,000-300,000 FCFA income bracket, while only 14% have an income exceeding 300,000 FCFA. Finally, the average household size is 5.3 people (median: 5). Medium-sized households (4-6 people) are the most common (47%), followed by large households (7 or more people, 30.9%) and small households (3 or more people, 22%).
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	Variable
	Value
	Percentage

	Gender of the head of household
	Male
	89,1

	
	Female
	10,9

	Age of the head of household
	Under 30
	9,0

	
	30-39
	33,0

	
	40-49
	28,5

	
	50 and older
	29,5

	Level of education of the head of household 
	None
	13,3

	
	Literate
	11,4

	
	Elementary
	24,0

	
	Secondary
	32,8

	
	Higher
	18,5

	Main occupation of the head of household
	Retailer
	25,4

	
	Artisan / Craftsman
	17,8

	
	Private-sector employee / NGO employee
	16,4

	
	Civil servant / Public-sector employee
	12,6

	
	Other
	11,9

	
	Labourer / Casual worker
	8,1

	
	Farmer / Livestock farmer / Market gardener
	4,0

	
	Unemployed / Not in the labour force
	3,8

	Monthly household income
	Less than 50,000 FCFA
	24,0

	
	50,000 - 100,000 FCFA
	30,2

	
	100,000-200,000 CFA francs
	16,9

	
	200,000-300,000 CFA francs
	15,7

	
	300,000-400,000 CFA francs
	6,7

	
	Over 400,000 CFA francs
	6,7

	Household size
	Small (1-3 people)
	21,9

	
	Medium (4-6 people)
	47,3

	
	Large (7 or more people)
	30,9


3.2. Adaptive capacity of households
Analysis of households' ability to adapt to heat waves reveals a contrasting combination of material, environmental, social, and economic resources, reflecting varying levels of resilience in urban areas (Table III). 
In terms of the physical characteristics of housing, the results show strong structural homogeneity, dominated by materials poorly suited to thermal regulation. Indeed, 91.9% of dwellings have corrugated iron roofs and 85.7% have cement brick walls, two materials known for their high capacity to absorb and release heat. Although 74.8% of roofs are light-coloured, which could theoretically limit heat accumulation, this effect remains insufficient given the predominance of poorly insulating materials. Furthermore, housing occupancy patterns reveal significant pressure on living space, with 42.0% of households having only one bedroom and nearly 38.3% having at least three people per bedroom, thus limiting the effectiveness of natural ventilation, which is nevertheless widely available (98.1% of dwellings have windows, 85.5% of which are through units).
Access to cooling equipment and energy services also appears unequal and constrained. While 81.2% of households have fans, access to air conditioning remains marginal (15.0%), reflecting significant economic constraints. Moreover, although 78.9% of households have access to electricity, 88.3% report frequent power outages, which severely limits the effectiveness of available equipment. These technical constraints are set within an urban environment that is generally unfavourable to thermal regulation. Indeed, 59.1% of households report a lack of nearby green spaces, while 40.1% mention the presence of paved surfaces, two factors contributing to the intensification of urban heat islands. Although 71.5% of households have shaded areas in their yards, primarily in the form of trees (52.7%) or corrugated iron sheds (39.0%), access to natural green spaces remains limited, with 68.2% of households lacking access.
Access to essential resources, particularly water, is another key determinant of adaptive capacity. While 74.6% of households have a water source in their homes, only 46.6% report consistent access during periods of intense heat, while 53.4% ​​experience interruptions or limited availability. In terms of information and institutional support, the results reveal a significant lack of awareness and assistance. Although 68.2% of households report knowing how to protect themselves against the heat, only 10.0% have received formal awareness training, and less than half (47.0%) receive information or alerts related to heat waves. Social media (32.3%) and television (30.9%) are the main sources of information, while institutional mechanisms remain marginally used. Furthermore, 71.7% of households report not being able to rely on social support in the event of a heat-related problem, reflecting a weakness in social capital for managing climate risks.
Economic constraints appear to be a structuring factor in adaptive capacity. The majority of households (71.0%) report that managing the heat generates additional expenses, while only 20.7% believe they have sufficient resources to cope. Conversely, 50.1% of households report a partial capacity and 29.2% a total inability to cover these costs. This vulnerability is reinforced by very low health insurance coverage (9.7%), limiting households' ability to cope with the health impacts of heat waves.
Table III: Adaptive capacity of surveyed households
	Dimension
	Indicator
	Main category
	Percentage (%)

	Physical capital
	Roofing material
	Sheet metal
	91,9

	
	Roof colour
	Light-coloured
	74,8

	
	Wall material
	Cement brick
	85,7

	
	Type of flooring in the yard
	Earth
	69,1

	Housing occupation
	One-bedroom units
	
	42,0

	
	≥ 3 people per room
	
	38,3

	Ventilation
	Presence of windows
	Yes
	98,1

	
	Cross-ventilation
	Yes
	85,5

	Equipment & Energy
	Availability of a fan
	Yes
	81,2

	
	Availability of an air conditioner
	Yes
	15,0

	
	Access to electricity
	Yes
	78,9

	
	Frequent power outages
	Yes
	88,3

	Immediate surroundings
	Shade in the yard
	Yes
	71,5

	
	Lack of green spaces
	Yes
	59,1

	
	Presence of paved roads
	Yes
	40,1

	
	Access to green spaces
	No
	68,2

	
	Perceived positive effect of green spaces
	Yes (a little + a lot);
	94,8

	Access to water
	Permanent access to water
	Yes
	46,6

	
	Water source in the dwelling
	Yes
	74,6

	Information capital
	Knowledge of protective measures
	Yes
	68,2

	
	Awareness of climate-related risks
	Yes
	10,0

	
	Receipt of alerts/information
	Yes
	47,0

	Social capital
	Access to social support
	Yes
	28,3

	Economic capital
	Heat-related expenses
	Yes
	71,0

	
	Income fully covering expenses
	Yes
	20,7

	
	Income partially covering expenses
	Yes
	50,1

	
	Income not covering expenses
	Yes
	29,2

	
	Health insurance
	Yes
	9,7


3.3. Adaptation practices mobilized by households
The coping practices reported by households are primarily individual and behavioural strategies, characterized by their low cost and immediate accessibility. The most widely adopted measure is increased water consumption, cited by 92.6% of households (Table IV), reflecting a direct physiological response to heat exposure. A similar proportion of household’s report taking frequent showers (71.5%) and using fans (71.5%). Nearly half of households (49.9%) report sleeping outdoors, reflecting a spatial adaptation to thermal discomfort inside their homes, particularly at night (Table IV). In contrast, more structural or long-term strategies remain marginal. Tree planting is mentioned by 23.0% of households, and air conditioning use by only 14.3%. Direct interventions on buildings, such as roof whitewashing, are virtually non-existent (1.0%), as are other alternative practices (Table IV). This configuration highlights a predominance of short-term adaptive responses, based on individual adjustments, to the detriment of structural strategies requiring greater financial investment or institutional support.
Regarding the perceived effectiveness of adopted practices, the results indicate that most households (55.3%) consider their practices moderately sufficient to cope with the heat, while 21.9% deem them insufficient. Only 22.8% consider their implemented practices sufficient to protect them effectively from the heat (Table IV). The fact that nearly eight out of ten households consider their practices insufficient or only partially sufficient suggests that the strategies currently employed provide limited coping with the heat, without offering complete or lasting protection.
Table IV: Adaptation strategies and their effectiveness
	Dimension
	Indicator
	Percentage (%)

	Adaptation practices implemented
	Drink more water
	92,6

	
	Take frequent showers
	71,5

	
	Use a fan
	71,5

	
	Sleep outdoors
	49,9

	
	Plant trees
	23,0

	
	Use an air conditioner
	14,3

	
	Paint the roof white
	1,0

	
	Other practices
	1,0

	Perception of the effectiveness of practices
	Sufficient
	23,0

	
	Moderately sufficient
	55,0

	
	Insufficient
	22,0



3.4. Level of household adaptive capacity
The adaptive capacity index, constructed using PCA followed by hierarchical clustering, allowed for the identification of adaptive capacity classes. The results show that households are mainly concentrated in the intermediate classes. Indeed, 23.3% of households exhibit low capacity, 26.1% moderate capacity, and 28.7% high capacity, while the extremes remain less represented, with 8.3% of households having very low capacity and 13.5% very high capacity (Table V):
Table V: Distribution of households by adaptive capacity level
	Adaptive Capacity Level
	Percentage (%)

	Very low
	8,31

	Low
	23,28

	Moderate
	26,13

	High
	28,74

	Very high
	13,54



3.5. Determinants of adaptive capacity
Table VI shows the results of the determinant analysis of the adaptive capacity.
Household adaptive capacity varies significantly depending on the type of neighbourhood (p<0.001). In unplanned neighbourhoods, nearly 80% of households exhibit very low or low capacity, reflecting structural deficits in infrastructure, equipment, and resources. Conversely, in planned neighbourhoods, over 79% of households fall into the moderate to very high-capacity categories, highlighting the crucial role of the urban environment in adapting to heat waves.
The age of the household head is significantly associated with adaptive capacity (p=0.002). Households headed by individuals under 30 years of age are characterized by lower capacities, while those headed by individuals aged 50 and over predominantly exhibit high capacities, reflecting a gradual accumulation of assets and resources.
Education level appears to be a highly significant differentiating factor (p=0.001). Adaptive capacity increases with educational attainment: no household headed by a person with a higher education level is classified in the very low-capacity category, while households without formal education are mainly concentrated in the low-capacity classes.
Adaptive capacity also varies according to the main activity of the head of household (p=0.001). Households engaged in formal activities exhibit the highest levels of capacity, unlike those dependent on informal or precarious activities, which are more frequently associated with low or moderate capacities.
Finally, income is a major determinant (p=0.001): low-income households are largely represented in the low-capacity classes, while those with high incomes are concentrated in the high and very high-capacity classes. In contrast, no significant association was observed with household size or the gender of the head of household.
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	Variable
	Value
	Very low    
	Low    
	Moderate    
	High    
	Very high
	P-value (χ²)

	Type of neighbourhood
	Not specified
	30,12
	48,19
	8,43
	7,23
	6,02
	0,0000

	
	Specified
	2,96
	17,16
	30,47
	34,02
	15,38
	

	Gender of the Head of Household
	Female
	8,70
	23,91
	19,57
	26,09
	21,74
	0,4697

	
	Male
	8,27
	23,20
	26,93
	29,07
	12,53
	

	Age of the head of household
	Under 30
	18,42
	31,58
	18,42
	13,16
	18,42
	0,0015

	
	30-39
	7,19
	25,90
	29,50
	20,86
	16,55
	

	
	40-49
	7,50
	21,67
	26,67
	28,33
	15,83
	

	
	50 and over
	7,26
	19,35
	24,19
	42,74
	6,45
	

	Level of education of the head of household
	None
	8,93
	44,64
	19,64
	16,07
	10,71
	0,0001

	
	Literate
	14,58
	16,67
	27,08
	33,33
	8,33
	

	
	Primary
	10,89
	27,72
	35,64
	14,85
	10,89
	

	
	Secondary
	8,70
	18,12
	22,46
	34,06
	16,67
	

	
	Higher
	0,00
	15,38
	24,36
	43,59
	16,67
	

	Occupation of the Head of Household
	Civil servant / public sector employee
	0,00
	7,55
	26,42
	41,51
	24,53
	0.0001

	
	Private sector employee / NGO employee
	4,35
	15,94
	17,39
	43,48
	18,84
	

	
	Shopkeeper
	11,21
	28,97
	24,30
	20,56
	14,95
	

	
	Craftsman
	14,67
	32,00
	30,67
	14,67
	8,00
	

	
	Labourer / day labourer
	11,76
	26,47
	38,24
	17,65
	5,88
	

	
	Farmer / livestock farmer
	5,88
	35,29
	17,65
	29,41
	11,76
	

	
	Unemployed
	18,75
	25,00
	31,25
	25,00
	0,00
	

	
	Other
	2,00
	18,00
	28,00
	42,00
	10,00
	

	Household size
	Small size
	9,78
	18,48
	22,83
	30,43
	18,48
	0.7075

	
	Medium size
	8,04
	23,62
	27,64
	27,14
	13,57
	

	
	Large size
	7,69
	26,15
	26,15
	30,00
	10,00
	

	Declared monthly household income
	< 50 000 FCFA
	12,87
	28,71
	37,62
	10,89
	9,90
	0.0001

	
	50 000 - 100 000 FCFA
	8,66
	28,35
	31,50
	20,47
	11,02
	

	
	100 000 - 200 000 FCFA
	9,86
	25,35
	18,31
	25,35
	21,13
	

	
	200 000 - 300 000 FCFA
	4,55
	18,18
	16,67
	45,45
	15,15
	

	
	300 000 - 400 000 FCFA
	3,57
	10,71
	10,71
	57,14
	17,86
	

	
	> 400 000 FCFA
	0,00
	0,00
	17,86
	71,43
	10,71
	



3.6. Household profiles according to adaptive capacity
To comprehensively characterize households' heat wave adaptive capacities, Multiple Correspondence Analysis (MCA) was used on variables significantly associated with the adaptive capacity index, including neighbourhood type, household head's age, education level, main occupation, and income level. The adaptive capacity index was introduced as an illustrative variable, allowing for the interpretation of factorial axes without influencing their structure. The results highlight a clear differentiation of household profiles, structured around a socioeconomic and residential gradient (Figure 2). 
Households characterized by very low adaptive capacity are distinguished by an accumulation of structural vulnerabilities. They are predominantly located in informal settlements, marked by a lack of infrastructure and housing conditions poorly suited to thermal regulation. Their low level of education limits access to information and prevention resources, while their reliance on precarious activities, often dependent on weather conditions, restricts their ability to adapt. This is compounded by very low-income levels, significantly reducing opportunities for investment in material adaptation strategies. These constraints are further reinforced by the youth of the household heads, reflecting still-unstable socioeconomic trajectories. Households with low adaptive capacity face slightly less unfavourable conditions but still do not reach a sufficient level of resilience. Although they have more regular income, primarily from the informal sector, these households remain vulnerable to economic instability and climate constraints. Their level of education remains limited, and their location in unplanned settlements continues to restrict access to living conditions conducive to adaptation. These households thus occupy an intermediate position, characterized by a still severely constrained adaptive capacity.
Conversely, households with moderate to high adaptive capacity are on more favourable socioeconomic trajectories. They predominantly reside in planned neighbourhoods, benefiting from a relatively better-structured urban environment. Their level of education, generally secondary or higher, facilitates access to information and promotes the adoption of preventative practices. Middle to high incomes allow access to basic equipment that improves thermal comfort, although these solutions sometimes remain insufficient in the face of prolonged periods of extreme heat. The older age of household heads reflects a gradual accumulation of economic and social resources, strengthening their ability to anticipate and adapt.
Finally, households with very high adaptive capacity appear to be the most resilient to heat waves. They combine structural advantages, including a high level of education, integration into the formal sector, and substantial incomes. Their location in planned neighbourhoods is accompanied by better housing conditions and greater access to urban services. These resources enable them to mobilize more diverse and effective adaptation strategies, including investments in housing, cooling equipment, and health services. Furthermore, the advanced age of household heads reflects an accumulation of assets and experience, facilitating better anticipation of climate risks.
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Figure 2: Projection of variable categories on the first two MCA axes
4. DISCUSSION
The results of this study highlight the heterogeneous and generally limited adaptive capacities of urban households in Ouagadougou to heat waves. Housing conditions appear to be a central determinant of this capacity. The predominance of corrugated iron roofs (91.9%) and cement brick walls (85.7%), materials with high thermal inertia, limits the regulation of indoor heat and exacerbates thermal discomfort. These results are consistent with those of (Lemonsu et al., 2015; UN-Habitat, 2011; Gasparini et al., 2013; Brousseau et al., 2023), which emphasize the role of African urban buildings in intensifying exposure to heat.
Although most dwellings have windows (98.1%), the high occupancy density, with nearly 38% of households having at least three people per room, reduces the effectiveness of natural ventilation. This finding aligns with the work of (Laranjeira et al., 2020; Assaad & Assaad, 2024) argue that natural ventilation is only an effective adaptation strategy when combined with favourable occupancy and housing design conditions.
Adaptation capacities related to equipment and access to services remain limited. While fan use is widespread (81.2%), access to more efficient cooling devices, such as air conditioning (15%), remains marginal. This situation reflects significant economic constraints and confirms the predominance of accessible but limited-effective solutions, as observed in other urban contexts in developing countries (Rathi et al., 2021; Wu et al., 2022; Hossain et al., 2024).
Furthermore, the immediate environment of dwellings appears unfavourable to thermal regulation: 68.2% of households report a lack of green spaces in their neighbourhood. These spaces play a key role in creating cooler microclimates and reducing urban heat islands. This finding is consistent with the work of (UN-Habitat, 2011; Gasparini et al., 2013; Lemonsu et al., 2015; Anderson et al., 2023), which shows that a lack of vegetation exacerbates the intensity of urban heat.
Faced with these constraints, households primarily favour behavioural, individual, and low-cost adaptation strategies. Almost all households report drinking more water (92.6%), while 71.5% take frequent showers or use a fan, and nearly half sleep outdoors to reduce indoor thermal discomfort. In contrast, structural and sustainable strategies remain marginal: tree planting (23.0%), air conditioning use (14.3%), and building improvements (1.0%) are not widespread. These results confirm those of (Giguere and Gosselin, 2006; Laranjeira et al., 2020; Hossain et al., 2024), which identify these practices as insufficient short-term responses to prolonged heat waves.
Finally, the adaptive capacity index reveals significant heterogeneity among households. Approximately one-third exhibit low or very low capacity, indicating major constraints, while 42.3% possess high or very high capacity, associated with greater material and economic resources. This unequal distribution is consistent with the work of (Assaad and Assaad, 2024; Wu et al., 2022; Gasparini et al., 2013), which highlights the close link between adaptive capacity and socioeconomic resources.
Age, education level, employment status, and household income appear as key determinants, acting cumulatively. Education facilitates access to stable and better-paying jobs, strengthening both the economic and cognitive capacities necessary for adaptation. Age acts as a factor in the progressive accumulation of economic, social, and experiential resources, while employment simultaneously influences income level, economic stability, and the degree of exposure to heat. Thus, adaptive capacity results from a cumulative process of resource accumulation or, conversely, deficit, leading to differentiated trajectories of vulnerability or resilience, as also highlighted by (Rathi et al., 2021; Wu et al., 2022; Hossain et al., 2024; Macharia and Kiage, 2024).
5. CONCLUSION
This study shows that, despite the increasing frequency of heatwaves in Ouagadougou, household adaptive capacity remains generally low and highly differentiated by socioeconomic status. Adaptation strategies are mostly behavioural and reactive, addressing short-term heat stress rather than reducing long-term vulnerability. Adaptive capacity is shaped by interconnected factors, income, education, age, employment status, housing quality, and neighbourhood type, which together determine access to resources. Well-off households can deploy more structured responses, while poorer households remain confined to limited and ineffective strategies. Housing conditions and urban form further reinforce these inequalities, with informal settlements concentrating the most vulnerable populations.
The findings indicate that adaptation to heatwaves cannot rely solely on individual coping mechanisms but requires coordinated household- and policy-level action. While low-cost measures such as improved ventilation, shading, passive cooling practices, and adjusted daily routines can reduce exposure at the household level, structural constraints strongly limit their effectiveness. Consequently, public policy plays a central role: integrating heat risk into urban planning, improving housing thermal standards, upgrading informal settlements, expanding urban greenery and cooling spaces, and strengthening heatwave governance through early warning systems, health-sector preparedness, and public awareness. Reducing urban heat vulnerability in Ouagadougou therefore requires a shift from reactive responses to preventive, structural, and inclusive resilience strategies.
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