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RESEARCH ARTICLE

Women’s vulnerability to climate-related risks to household water security in Centre-
East, Burkina Faso
Sarah Dickina, Lisa Segnestama and Mariam Sou Dakouréb

aStockholm Environment Institute, Stockholm, Sweden; bInstitut International d’Ingénierie de l’Eau et de l’Environnement, Ouagadougou, Burkina Faso

ABSTRACT
Variable climate conditions, resulting in periods of water scarcity and longer dry spells, or intense rainfall
events, have serious implications for water and sanitation services. Climate change threatens to
exacerbate these hazards, increasing risks to household water security, and associated impacts on
health, wellbeing and livelihoods. These risks are not evenly distributed across individuals and
communities, and there is a particular need to understand women’s vulnerabilities and responses to
these risks due to disproportionate impacts of poor water and sanitation conditions. This study used
mixed-methods data collection to assess how vulnerabilities to climate-related risks to household water
security are produced and vary among women in the Centre-East region, Burkina Faso, as well as
capacities to respond. Gendered water-related roles and norms were found to drive vulnerabilities for
women in the case study site particularly related to increasingly inadequate water availability during
the dry season. Other social differences such as Mossi and Peul ethnicity which influence ways of using
water, also contributed to women’s differential vulnerability and capacities to respond. These findings
show there is a need to consider how the development of ‘climate resilient’ water and sanitation
services take social drivers of vulnerability into account.
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1. Introduction

In recognition of the critical role water plays for human devel-
opment and wellbeing, the Sustainable Development Goals
(SDGs) include a dedicated goal to achieve clean water and
sanitation. This includes targets 6.1 and 6.2 for improving
access to drinking water, and to sanitation and hygiene services
(WASH) respectively, as well as other water-related targets on
efficiency, water quality and integrated water resources man-
agement at all levels. The SDG Agenda is underpinned with
the message to ‘leave no one behind’ that addresses critiques
of the Millennium Development Goals that an aggregate
approach exacerbated or failed to address inequalities between
different groups (Cobham, 2014; UNICEF, 2015). SDG targets
6.1 and 6.2 include both higher levels of water and sanitation
services, as well as language on ‘universal access’ to ensure
the needs of marginalized groups are met. A greater focus on
inequalities in the WASH sector has enabled identification of
broad trends, such as lower levels of services in many rural
areas and among poorer people (WHO/UNICEF JMP, 2019).
However little sex-disaggregated data will be collected to
track these targets, limiting analysis of factors contributing to
gender inequalities.

Climate change is an increasingly important factor that will
influence progress to meet these water and sanitation targets,
with particular consequences for marginalized groups (Howard
et al., 2016). Climate change is expected to impact the water
cycle through greater climatic and hydrological variability,
threatening household water security that plays a critical role

in promoting human health and wellbeing (Bartram & Cairn-
cross, 2010; Bates et al., 2008; Niang et al., 2014). Increased
variability of precipitation and water flows, and more frequent
extreme events such as droughts and floods, will impact drink-
ing water, sanitation, and hygiene services (Hadwen et al.,
2015). In water-stressed regions, this can place additional stress
on water supplies leading to poorer water quality. Water scar-
city may also force people to travel greater distances to access
water, which can result in deteriorated sanitation and hygiene
conditions, such as limited water for hand-washing (Howard
et al., 2016). In areas prone to flooding hazards, damage to
water and sanitation infrastructure, such as pit toilets, may con-
taminate the surrounding environment and drinking water
supplies. In addition, warming temperatures are expected to
increase diarrhea associated with poor water and sanitation
(Mellor et al., 2016). Other important drivers of change may
interact, and further exacerbate these climate-related hazards,
such as migration to areas with limited services and growing
competition for water for productive purposes (Nielsen &
Reenberg, 2010). From a regional perspective, West Africa
has undergone warming in recent decades and depletion of
groundwater, and climate projections include increases in dry
spell length and intensification of extreme events (Sylla et al.,
2016), which will exacerbate climate-related risks.

Within the WASH sector, assessing climate-related risks has
focused on impacts to infrastructure and technical adaptations,
often overlooking the social implications (Oates et al., 2014).
However, the ways that climate change exacerbates risks to
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household water security, will vary for different individuals and
segments of society. Going beyond access to improved water
sources, the concept of household water security provides a
broader picture of the way water contributes to health and well-
being, and its social, cultural and ecological drivers (Wutich
et al., 2017). Identifying differential vulnerabilities of social
groups is critical to formulate inclusive policies and target
resources in the face of climate change. In particular, many
groups of women face greater impacts of poor water and sani-
tation conditions due to a range of biological, social, gendered,
and economic factors. These impacts are likely to be increased
in the context of changing climate conditions.

The aim of this study was to understand howwomen’s vulner-
abilities to climate-related risks to household water security are
produced, including coping and adaptive strategies in Centre-
East region, Burkina Faso. We then looked at how these vulner-
abilities varied among women. The focus on women located in
a rural and low-resource setting inCentre-East, BurkinaFaso con-
tributes to knowledge on climate risks and adaptation in Africa,
which is projected to experience diverse and severe impacts of cli-
mate change (Adenle et al., 2017).

2. Inequalities in household water security

Although there are different perspectives on how to define
water security, many understandings are multi-dimensional
and attempt to integrate several conceptual domains, such as
meeting human needs while sustaining ecosystem functions
or describing human vulnerability to hazards (Cook & Bakker,
2012). A frequently used definition is the ‘availability of an
acceptable quantity and quality of water for health, livelihoods,
ecosystems and production, coupled with an acceptable level of
water-related risks to people, environments, and economies’
(Grey & Sadoff, 2007).

Although water security research has been dominated by
work addressing water-society challenges at a large-scale,
such as country or basin scale, a growing body of research is
examining water security at a household and individual level
(Bisung & Elliott, 2018; Collins et al., 2019; Cooper-Vince
et al., 2018; Jepson et al., 2017; Stevenson et al., 2012). Several
studies have reported intra-household variations in water
security by gender (Maxfield, 2020; Wutich, 2009). This grow-
ing scholarship on household water security is critical to under-
stand the needs of the most marginalized, which are not likely
to be captured by water security analyses at other levels due to
data aggregation at the national or subnational level (Zeitoun
et al., 2016).

At a household level, water security refers to being able to
access and benefit from water that is adequate, safe, accessible
and affordable for all household uses in order to promote health
and wellbeing (Jepson et al., 2017). Water insecurity occurs
when one or more of these dimensions is threatened. This
understanding of household water security moves beyond see-
ing water as solely a ‘technical’ problem, which has been a com-
mon lens used by policy makers and practitioners (Lahiri-Dutt,
2015). For instance, tracking progress in the WASH sector,
including monitoring of SDG targets 6.1 and 6.2 by the
WHO/UNICEF Joint Monitoring Programme, is currently
focused on access to infrastructure, such as drinking water

supply and sanitation services. For understanding household
water security, this information provides a simplified view,
that overlooks the role of social, cultural, ecological dynamics
(Gimelli et al., 2018; Wutich et al., 2017). In addition, house-
hold water security moves beyond a focus only on WASH ser-
vices for public health outcomes, instead focusing on the
broader concept of wellbeing, which includes dimensions
such as health and livelihoods (Gimelli et al., 2018).

Although interventions designed to improve household
water security are assumed to benefit residents equally, differ-
ential and unequal outcomes in areas where access to services
has improved have been noted in a number of cases. This
may result from a range of social, economic or institutional bar-
riers (Cole et al., 2017; Nicol et al., 2018), such as where poor
households remain locked into poor quality and inconvenient
services (Carrard et al., 2019). Van Houweling et al. (2017)
report that in rural Mozambique the provision of handpumps
reinforced existing differences in political affiliation in commu-
nities, reinforcing social divides. Following a piped rural water
supply intervention in North-East Brazil, some households
continued collecting and using water from fecally contami-
nated sources including public taps and rainwater reservoirs
due to non-acceptability of chlorinated water and preference
for existing sources (Aleixo et al., 2019). Funder et al. (2012)
describe an intervention in Zambia that targeted the poorest
households as beneficiaries, but whose access to the contested
borehole was continuously overridden due to community
decision-making processes dominated by more wealthy
residents.

The majority of household water security research has
applied what Jepson et al. (2017) describe as a ‘humanitarian’
lens, which focuses on meeting immediate human needs,
such as achieving the SDG targets for universal access. In
light of climate change, there is a need for research that concep-
tualizes household water security in the context of risks and
changing conditions. Bradley and Bartram (2013) argue that
household water security must incorporate the reciprocal con-
cepts of provision and risk to understand water challenges in
their larger social-ecological context. This requires not only
focusing on static assessments but considering how climate-
related hazards such as changes in temperature, and frequency,
intensity and duration of rainfall have important implications
for water security (Carrard & Willetts, 2017). Adenle et al.
(2017) report stakeholder views that the main challenges facing
Africa, especially in rural regions, are due to climate variability,
and responses should go beyond climate change to encompass
climate variability, disaster risk reduction and broader develop-
ment challenges.

3. Examining women’s vulnerabilities and adaptive
capacity

The concept of vulnerability is widely used within environ-
mental change research to mean the propensity to be adversely
impacted, and has evolved from several strands of research
(Adger, 2006). Vulnerability research focuses on identifying
and understanding factors that put people and places at risk
and reduce capacity to respond, however; two distinct framings
of vulnerability have emerged (Ford et al., 2018). Hazard and
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disaster risk reduction studies use vulnerability as part of a
‘risk-hazard’ model to assess the potential for loss associated
with a hazard or threat, often emphasizing socio-economic
impacts and technical solutions (Burton, 1993). In the context
of water security, this may involve ensuring specific water and
sanitation technology choices are suitable under climate uncer-
tainty (e.g. a range of rainfall conditions) (Calow et al., 2011).
Vulnerability frameworks originating in development studies
and food security research examine structural deficits related
to social, economic, cultural, political, and institutional con-
ditions and underlying processes to investigate how certain
populations are more negatively affected (Adger, 2006; Wisner
et al., 2004). Applying this framing to water security, vulner-
ability results from a ‘lack of entitlements’ to sufficient water
to ensure wellbeing and derive desired capabilities (Mehta,
2014). These are linked to one’s social positionality in a particu-
lar context, and are negotiated and produced through power
relations, such as discriminatory social norms. In addition to
these two lenses, more integrated frameworks have also been
proposed, viewing vulnerability as a product of biophysical
and social dynamics, and examining their interactions.

Compared to other sectors, there has been limited appli-
cation of vulnerability to questions of household water security
due to a focus on infrastructure access. A review by Kohlitz
et al., (2017) describes limited conceptual awareness of struc-
tural and relational drivers of vulnerability within work in
the WASH sector on climate change risks, and suggest that
operationalization of these concepts could provide a better
understanding of how climate change will affect achievement
of human rights to water and sanitation. This study contributes
addressing these limitations, conceptualizing vulnerability as a
lack of entitlements to household water security focusing on
dimensions of adequate water availability, quality, accessibility,
and affordability (Jepson et al., 2017b; Mehta, 2014; Neves-Silva
and Heller, 2016). In our study, we also took sanitation into
consideration, as it is closely interlinked with water safety
and hygiene (Bradley and Bartram, 2013). Vulnerability is
examined in the context of a risk framing, where risks are pro-
duced by interactions between exposure to hazards, such as
extended dry spells, and vulnerabilities, which can be reduced
with adaptive capacity.

Due to strongly gendered norms and practices linked to
water at the household level, we focus on women’s vulnerability
and adaptative capacity in the face of climate change (Das,
2017). Pathways which mediate disproportionate impacts for
many groups of women include division of labour, as well as
biological requirements for safe water, such as for menstrual
hygiene. Although we focus on gender norms and relations,
these interact with other social and economic factors, which
can also drive women’s vulnerabilities. The study was con-
ducted involving women living in a remote rural region,
where construction of boreholes has taken place over the last
10–20 years. It is important to note that vulnerability
approaches do not a priori have a negative focus but aim to
uncover the social and ecological processes shaping risk
(Ford et al., 2018).

Climate change not only exacerbates risks to water security,
but also differential capacities to cope and adapt (Sultana,
2018). Understanding these disparities is needed to identify

inclusive ways to increase adaptive capacity in the WASH sec-
tor, which has focused on climate-resilient infrastructure,
which alone will not be enough to deal with complex changes
and uncertainties (Scott et al., 2013). Coping refers to more
short-term changes aimed at reduction in losses, and has
been explored in a water context in a number of studies (Abu-
bakar, 2018; Adeniji-Oloukoi et al., 2013; Lee et al., 2020;
Majuru et al., 2016). In contrast, adaptive capacity refers to
the conditions that enable people to anticipate and respond
to change, minimizing impacts and taking advantage of new
opportunities to re-organize social-ecological systems. In a
WASH context, Kohlitz et al. (2019) divide capacity to respond
to climate change into specific capacity, referring to response to
specific hazards such as a flood or longer dry spell, as well as
general capacity to respond to uncertainty and disturbances
more broadly.

4. Methods

4.1. Case study site

Burkina Faso, located in West Africa, is a low-income country
ranked 142 (of 151) on the Inequality-adjusted Human Devel-
opment Index. The country is also ranked 145 (of 160) on the
Gender Inequality Index and 91 (of 115) on the Gender Devel-
opment Index (UNDP, 2018). In 2015, only around 54% of the
population had access to basic drinking water services and 23%
had access to basic sanitation services. However, only 43% of
the population in rural areas had access to basic drinking
water services, compared to 79% in urban areas. Those with
access to basic sanitation services were 12% in rural and 48%
in urban areas (WHO/UNICEF JMP, 2017). Burkina Faso
experiences a single rainy season with strong seasonality
(between May and October) and there are significant water
scarcity challenges during dry periods. In many parts of the
country, small reservoirs have been built to cope with water
shortage challenges. Considerable fluctuations in rainfall
occur within seasons and between years, as well as multi-year
droughts or wetter periods (Roncoli et al., 2009).

This study was conducted in the Nouaho sub-basin, in the
larger Nakanbé basin, shared between Ghana and Burkina
Faso (Figure 1). The Nouaho sub-basin is situated in the
Centre-East region, with capital Tenkodogo, and is character-
ized by a Sudano-Sahelian climate (Ibrahim et al., 2012). In
addition to dry conditions, this region is exposed to frequent
extreme events, such as flooding and drought (Dovie & Kasei,
2018). This case study focuses on rural communities in the
sub-basin, where livelihoods depend largely on agriculture
and livestock production, with some contribution from off-
farm income. There are two main ethnic groups represented,
the Mossi, who identify as agriculturalists, but with increas-
ing involvement in livestock production due to climate
risks, and the Peul who identify as pastoralists but increas-
ingly grow crops due to rainfall changes, more sedentary life-
styles, and agricultural expansion in grazing areas (Roncoli
et al., 2009).

In Burkina Faso, 2030 national plans for water and sani-
tation apply a human rights framing, while delivery of water
and sanitation services is the responsibility of local authorities
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known as ‘communes’. Regions in Burkina Faso are comprised
of provinces, which are then comprised of communes. This
study focuses on the Nouaho sub-basin because it is the focus
of a novel intervention led by WaterAid, a WASH NGO, to
improve adaptive capacities to address water security in the
face of climate hazards. This intervention involved develop-
ment of community disaster-risk plans to prepare for flooding
and drought events, infrastructure upgrades, and community
monitoring of rainfall and boreholes to better manage shared
water resources during periods of scarcity in a small number
of selected villages. This study was conducted independently
from the intervention but with field support from WaterAid,
and findings from this study provide additional information
to ensure future such interventions in Burkina Faso and
other countries in West Africa address differentiated vulner-
abilities and contribute to inclusive and sustainable water
security.

4.2. Data collection and sampling

Data collection involved focus group discussions and a house-
hold survey in the Nouaho sub-basin. Data collection was con-
ducted following ethics approval from Stockholm Environment
Institute and in accordance with Swedish legislation on
research involving human participants. Informed consent was
obtained from all participants in the research, and written
notes and audio-recordings of focus groups were taken with
permission of respondents.

Twelve focus group discussions were conducted with sep-
arate groups of 15–20 women and men in each group to cap-
ture gender dimensions. Focus groups were held in
community meeting areas in six villages within the upper
Nouaho sub-basin, and comprised a wide range of ages,

and members of Mossi and Peul ethnicity. These commu-
nities were selected where existing contacts were established
with the village leaders, who are generally men, and with
local organizations working with WaterAid. As village leaders
assisted in recruiting participants who were interested in the
topic, this may have influenced the composition of the
groups. Focus groups were recorded using a digital voice
recorder, however detailed note taking was also carried out
as the discussions took place outside where it was difficult
to record all responses. Focus groups were conducted by
the first author and two research assistants who carried out
simultaneous translation and note-taking. The research assist-
ants who participated in the focus groups transcribed record-
ings and detailed notes.

The findings from the focus groups were used to inform
the development of a household survey to examine differen-
tial vulnerabilities and coping and adaptive capacities within
the entire Nouaho sub-basin study site. The survey included
questions on climate-related hazards, water security dimen-
sions, such as perceived availability, safety, accessibility and
affordability, and coping or adaptive capacity. The importance
of water security for productive purposes in the household, in
addition to domestic uses, emerged during focus groups and
was included in the household survey (e.g. production of food
items, livestock watering). A survey of 450 randomly selected
respondents was then conducted, using a probability pro-
portional to size 2-stage approach, resulting in 417 completed
surveys (N=192 women and 225 men). Within villages a ran-
dom path method was used, and surveyors targeted a female
household representative, or a male representative if unavail-
able or not permitted to respond. The survey was conducted
at the end of the dry season, before agricultural activities
began.

Figure 1. Map of the Nouaho sub-basin (in blue outline).
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4.3. Data analysis

Thematic analysis was conducted by the first author, with feed-
back from the other authors. The analysis process involved
inductive and deductive analysis to interpret the data (Fereday
& Muir-Cochrane, 2006), using ‘careful reading and re-reading
of the data’ (Rice & Ezzy, 1999, p. 258). The vulnerability fra-
mework was used as a guide to deductively code the findings,
examining dimensions of water security in relation to exposure
to hazards, vulnerability and adaptive capacity. Microsoft Excel
was used for data management and organization. To analyse
survey data, descriptive statistics were generated using SAS uni-
versity edition. This included using means to assess continuous
variables and frequencies and percentages to assess categorical
variables. Survey responses were compared using a chi-square
test, with a P-value of 0.05 used as a cut-off between significant
and non-significant differences.

5. Results

Respondents in the Nouaho sub-basin reported exposure to
both periodic extreme events, such as droughts and floods, as
well as water scarcity during the annual dry season, that con-
tributed to risks to household water security. Water was
described as inadequate every year between November and
June, and respondents perceived lower water availability during
the dry season compared with 10–20 years ago due to changes
in climate, migrants to the area, growing populations, and
increased numbers of animals, as described by two
respondents:

25 years ago, there was lots of surface water and it would last until
the next season. Because the rains were better and there were fewer
people and fewer animals using the water points. From 15 years ago
until today, the surface water dries up 1–2 months after the last
rains, because the population and the number of animals has
doubled, and the rains aren’t as good as before ; (Male respondent)

‘The temperature has increased, the ground is dry, and when we
dig a well, water access isn’t simple (Female respondent).’ The
region also experiences periodic extreme events, a major
drought occurred in 2015 when respondents reported
inadequate water even for consumption. A flood in 2016
damaged houses, latrines, and made accessing water points
more difficult despite the increased availability of water. We
discuss the combined results from the focus group discussions
and survey in terms of dimensions of water security, beginning
with limited water availability which emerged as the main
theme in the findings, followed by water quality, affordability,
and concluding with findings on adaptive capacity.

5.1. Gendered vulnerabilities are linked to limited water
availability

Women’s vulnerabilities to an increasingly inadequate supply
of water for household use during the dry season are related
to socio-cultural norms around division of labour, and particu-
larly water collection. According to the survey respondents,
water collection work for household use was carried out largely
by adult women (92%), and girls less than 15 years (23%) in the
study site. Men (4%) and boys (3%) also participated in water

collection for household use to a much lesser degree (some
respondents reported multiple people in the household were
responsible for this work). Inadequate quantities of water for
domestic use, such as drinking, cooking, hygiene, and cleaning
purposes resulted in long wait times at improved water sources
(boreholes with hand pumps) and use of dug wells with poorer
quality as secondary sources in some cases. The median travel
and wait time for collecting water supplies for domestic uses
from boreholes was approximately 36 minutes during the
rainy season, and 70 minutes during the dry season. For dug
wells it was 17 minutes and 36 minutes, respectively. A female
respondent explained, ‘We need more boreholes to resolve the
problem of inadequate water supply, because often we don’t
even have water for showering, and even doing the dishes or
laundry, even the dug well dries up from time to time.’ Long
lines also occurred during very hot weather, and during cele-
brations or funerals when more water is needed. In focus
groups, women reported that men were aware of increased
time required to access water during certain periods, and
despite their wish for assistance with the heavy load of water
collection work, gender norms meant that most men do not
participate in water collection for household use. However,
some women reported negotiating with their husbands to get
assistance with water collection, or using water men had col-
lected for animals.

A contributing factor was that water collection for domestic
use was intertwined with other water-related work such as
watering livestock, as this involved sharing the same water
points for all uses during the dry season, when water availability
is lowest. During the rainy season, livestock were watered by
men using surface water (76%), with the remainder watered
using boreholes and dug-wells. In the dry season, the opposite
was the case, when boreholes (78%) and dug wells (12%) were
used, with little use of surface water (7%). The use of water
points was negotiated for household and livestock with allo-
cations of times of day, however, men were reported to have
greater control over these arrangements, ‘men don’t wait for
water,’ as one female respondent explained.

Within and across households, social relations were strained
by limited opportunity to secure adequate water. Conflicts
occurred between women at water points, such as when a
woman had a large number of containers or wanted to go
ahead in line. Conflicts over water were reported with other
households (women = 43% and men = 36%) and between
household members (women = 17% and men = 14%). In
addition, some respondents reported that inadequate amounts
of water were available for hygiene practices and showers, a
greater concern for women respondents (women = 21% and
men = 13%, χ2 = 5.46; P = 0.019). Both men (40%) and
women (50%) reported often feeling worry over inadequate
water supply for drinking and household use, although this
was greater for women (χ2 = 4.4; P = 0.036). A greater pro-
portion of women (22%) surveyed compared to men (7.5%)
reported that because of water-related work they did not have
time for other important things (χ2 = 18.5; P <0.001).

Vulnerability differed among groups of women related to
the range of water-related tasks, as overall 19% of women col-
lected water for both domestic use and livestock, and in 11% of
the households women were responsible for collection of water
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for domestic use, livestock, and small businesses. In particular,
many women from the Mossi ethnic group required water for
domestic uses, small livestock (e.g. goats), and for income-gen-
erating activities (e.g. shea butter production, food and drink
production). In focus groups Mossi women reported that
inadequate water availability during the dry season hindered
their income-generating activities, and they were over-bur-
dened with water-related work, as well as other unpaid work,
while in contrast Peul women did not collect water for pro-
ductive purposes, and were satisfied with the division of labour.

5.2. Women’s vulnerability to unsafe water and
sanitation varies with social factors

Some residents were unable to access safe water sources, and
risks of using unsafe water will be exacerbated by climate
change as exposure to pathogens in unsafe water sources
increases during including higher temperatures or flood events
(Howard et al., 2016). This was varied among women due to
social factors, and we report differences due to ethnicity and
education.

Overall, boreholes were used for drinking by most respon-
dents (between 85% and 86% year-round), which would be
considered a safe (‘improved’) source for drinking water,
while 10% of respondents used an unprotected well for drink-
ing. However, 12% used an unprotected well for domestic uses
during the dry season (e.g. laundry, hygiene) indicating some
respondents used a borehole for drinking water and an unpro-
tected well for other domestic water uses (Table 1). Despite an
improved primary water source some respondents in focus
groups reported using less acceptable sources, such as unpro-
tected wells when there was insufficient water at boreholes,
too many users, break-downs, or inaccessibility, as one female
respondent explained ‘There was a problem with water, because
the borehole was broken for 4 months, and during this time we
drank water from the wells with the animals. Also, after the
repairs there is still not enough water in the borehole.’

Poor sanitation was prevalent in the sub-basin, with a high
level of open defecation (66%). Of households with toilets, no
water (72%) or soap (88%) for handwashing was observed
nearby. Flooding may increase contamination in areas without
sanitation facilities or where sanitation facilities are damaged,
‘The water destroyed our fields, our houses fell down, and we
had to look for the means to reconstruct’ (Female respondent).
Due to biological factors and social norms, women and girls
face disproportionate impacts of poor sanitation and hygiene,

such as urogenital infections and risks of violence (Caruso
et al., 2017; Dickin et al., 2018).

Being able to use safe water sources differed among women
according to ethnicity and education status. Use of unsafe
sources for drinking was higher among women with little edu-
cational attainment, as a larger proportion of women with some
educational attainment (literacy or schooling) used a borehole
or public tap rather than an unprotected well (100% compared
with 88% respectively, χ2 = 15.75; P = 0.001). Similar to water
source, a greater proportion of women with little education
used traditional latrines or practiced open defecation, rather
than improved toilets (e.g. ventilated improved pit latrine),
although the difference was not significant (85% compared to
73% of women with educational attainment). Vulnerability to
poor quality water was greater for Peul women than Mossi
women, as many Peul households were located further away
from boreholes, and thus women collected water from surface
water or used dug wells during the rainy season, only using the
more inaccessible boreholes when these sources dried. In some
locations, a complete lack of boreholes meant they used dug
wells or surface water year-round. Due to cultural practices,
Peul households also move to locations with better water avail-
ability for livestock, which may result in improved sources
being inaccessible. Because of this, Peul women faced greater
vulnerabilities related to unsafe water compared with Mossi
women.

5.3. Borehole break-downs and intra-household
negotiation impacts affordability

Fees for water were paid to water user associations (community
associations set up to manage boreholes, such as ensuring
maintenance, protecting the water point from contamination,
and interacting with local authorities) and were similar across
the sub-basin. Fees were paid annually to community water
user associations, with a fee ranging from, 500–1000 CFA (1
-2 USD) for women and 1000–2000 CFA (2-4 USD) for men,
as well as fees for children and animals in some cases, although
3% of respondents paid per container instead. These fees cov-
ered borehole repair, however; in the case of frequent borehole
breakdowns these fees were not enough to cover repairs, requir-
ing assistance from local authorities.

Spending was negotiated within households, with women
having less control over spending decisions compared to
men, producing increased vulnerability in the face of frequent
break-downs. Men were viewed as responsible for paying
household water costs for family members by 59% of respon-
dents, because of a religious obligation, social norms as head
of household, or because women had no income, while
women were responsible for collecting water. A respondent
explained, ‘I have to help with this, as women already deal
with the transport of water.’ (Male respondent). These gendered
responsibilities did not always play out in the same way, ‘Each
woman finds the money for her fees and pays, the head of house-
hold can’t manage this because it’s too much, we are three
(wives)’ (Female respondent). Some reasons included that the
male head of household did not concern himself with water
issues due to viewing this as a women’s issue, had migrated,
or had no money, ‘It turned out the man didn’t have anything

Table 1. Water source reported by male and female respondents divided by
season and type of use (N = 417).

Dry season Wet season

Drinking
Other domestic

uses Drinking
Other domestic

uses

Borehole 360 353 353 340
Unprotected well 43 48 40 43
Protected well 3 5 3 5
Surface water 0 1 4 3
Village tap 11 10 11 10
Rainwater
harvesting

0 0 5 16
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so the wives sold some chickens in order to pay’ (Female
respondent).

Over-pumping was reported to occur during the dry season
when there is limited water, often bringing up muddy water. In
one village respondents reported that break-downs occurred all
the time due to over-pumping. More frequent break-downs at
water points threaten affordability as repairs were described as
expensive and fees could be difficult to collect.

5.4. Differentiated capacities to cope and adapt

Challenges that many women faced related to inadequate water
availability were the most apparent manifestation of vulnerabil-
ities at the gender-climate-water nexus. Due to gender roles
that assigned household water collection and management
work to women, women focus group respondents reported
using coping strategies such as getting up very early, making
water reserves within the household, prioritizing water for
drinking and cooking, being careful with water use, increasing
time required for water collection, reusing dishwater for ani-
mals, or only doing children’s laundry. Many coping strategies
are used in the short-term but will not address risks to water
security over a longer period, and may contribute to ‘erosive’
coping in some cases. For instance, stopping economic activi-
ties and reducing livestock production were reported as strat-
egies to deal with changes in water resources (Table 2).

As women manage water in the household, they have some
power in determining uses within households, and a larger pro-
portion of women made decisions on household use of water
compared to men (77%), or decisions were taken as a couple
(19%). For example, women reported instructing children not
to play with or waste water. However, in focus groups
women reported conflicts or instances of domestic violence
that had arisen due to intra-household water use, such as
male household members not having water available for
showers or purposefully wasting water. Very few specific adap-
tive capacities were reported related to limited quantities of
water for household use, respondents instead listed a number
of common agricultural adaptations instead (e.g. stone bunds,
compost pits). Respondents in one village which received the
WaterAid intervention described how they monitor rainfall
to determine how intensively borehole water can be used the
following dry season. Responsibility for responding to water
problems was seen as the role of community water associations,
which can include borehole management committees (comités
de gestion) or village water user associations (associations des

usagers de l’eau) that oversee all boreholes in the village, how-
ever, women were rarely involved in decision-making roles in
these groups. For example, women members of such groups
had a role of ensuring good hygiene conditions of the borehole.
In focus groups, women reported that women would get into
conflicts with each other if they were involved in managing
the water point, and that they had limited literacy and skills
to communicate with decision-makers about these issues com-
pared with men. They explained that culturally ‘men are in
front’ and ‘women listen to men’ and thus they relied on
men for water point management (e.g. ensuring repairs). How-
ever, a majority of male (75%) and female (73%) respondents
indicated their household had no or limited influence in
decisions of local authorities to resolve water-related problems,
indicating limited accountability and participation opportu-
nities to voice concerns to services providers. Despite village
water user associations that are designed to collaborate with
local authorities, this indicates limited empowerment of users
to address emerging or existing conditions that produce risks
to water security.

Levels of more general adaptive capacity, such as social capi-
tal, access to resources, flexibility, and agency, also differed due
to gender and other social factors. Some men and women were
members community associations (men = 42% and women =
29%), which may contribute to social capital, sharing of knowl-
edge and opportunities for collective action. Many women had
limited agency with respect to household decisions related to
control over income and assets (e.g. bicycles, motorbikes),
which could influence investment or mobility to access water
or sanitation services. For example, the decision to pay for a
major health expenditure was largely taken by male heads of
household (78%) or by the couple (19%), despite entrenched
gender roles that results in many women acting as carers for
sick family members (Sweetman & Medland, 2017). These
differences in agency in household and community decision-
making and control over assets can play an important role in
making choices and investments to adapt to water security
risks, and adaptation planning requires explicit consideration
of constraints facing certain groups. Community resources
are other types of assets that some residents have access to.
However respondents mainly relied on family and friends in
their village (men = 89% and women = 93%) or in another vil-
lage (men = 57% and women = 40%) to deal with water-related
hazards, while reliance on organizations such as NGOs (men =

Table 2. Strategies reported by women respondents to deal with changes to water
resources that have occurred in the past 10 years (N female respondents is 192).

% Women respondents

Stopping an economic activity 12.4
Abandoning vegetable growing 9.1
Increasing number of boreholes available 2.2
Paying more for access to water 5.3
Digging new wells 6.4
Starting an economic activity 5.5
Reducing frequency of hygiene activities (e.g. showers) 10.0
Prioritizing water for drinking and cooking 22.4
Reduced livestock production 22.6
Increased time for water collection 15.1

Table 3. Description of non-agricultural income-generating activities conducted
by women described by respondents (N = 417).

Type of activity N %

No activity 214 51.32
Sale of food items 70 16.79
Sale of sauce 34 8.16
Sale of local beer 29 6.95
Buying/sale of cereals 27 6.47
Garden vegetables 18 4.32
Sale of wood 3 0.72
Clothing sale 2 0.48
Livestock raising 2 0.48
Shea butter production 2 0.48
Sale of juice 1 0.24
Sale of milk 1 0.24
Other 14 3.36
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3% and women = 1%), local authorities (men = 16% and
women = 10%), or health centres (men = 3% and women =
0%) was limited.

Despite limited say in the use of household income obtained
from agricultural activities, a larger proportion of women
(49%), than men (27%) conducted off-farm income-generating
activities, generally using the same boreholes used for domestic
purposes for many of these activities (Table 3). This can pro-
vide assets as well as flexibility to adapt during periods of
environmental shocks with impacts on livelihoods, e.g. poor
harvests. For example, one woman reported, ‘It’s with my
Shea butter production that I help my husband with some
expenses…Due to the little amount of water we always try to
make reserves to avoid a long queue.’ As fewer men are involved
in these activities, they have less opportunities for off-farm
work, and must use other strategies, often migration to sur-
rounding regions and countries to find income-generating
opportunities. However, many women in the sub-basin do
not conduct any off-farm income-generating activities (51%),
and this group, particularly in the Peul ethnic group, may
have fewer income sources and assets available to adapt.
While some Peul women sell milk, this was limited when
there was inadequate water for cattle.

In the Nouaho sub-basin, few respondents had formal edu-
cation. However, listening to the radio at least one a week was a
common practice among both men (67%) and women (56%),
indicating a possible way to disseminate information related
to adaptation planning, especially given the inaccessibility of
many villages during the rainy season. As women have higher
illiteracy (85% compared to 75% among men) and listen to the
radio less often compared with men respondents, interventions
disseminating information require attention to these
disparities.

6. Discussion

This study focused on understanding how women’s vulnerabil-
ities and responses to climate-related risks to household water
security are produced in the Nouaho sub-basin. The findings
illustrate how vulnerabilities arise due to gender dynamics as
well as other social and economic factors. These factors
mediated respondents’ ability to secure adequate water
resources, and climate variability and change is expected to
exacerbate these conditions in West Africa, particularly dry
spell length and intensification of extreme events such as
droughts (Howard et al., 2016; Sylla et al., 2016). The study
also shows the need to consider household water security in
the context of socio-ecological dynamics, as water conditions
differed greatly by season.

Women experienced disproportionate vulnerabilities related
to limited water availability during the dry season. This
occurred due to gender roles and norms that govern the div-
ision of labour and how men and women participate in
water-related decision-making, as men were able to secure
water for livestock when needed, however, women struggled
to obtain enough for water for domestic as well as productive
tasks during the dry season when boreholes were shared.
Women who desired assistance with water collection were
not able to obtain this from men in their households due to

gender norms. However, as gender relations are dynamic
rather than static, the need to adapt to changing climate
conditions may provide entry points that contribute to addres-
sing gender norms and practices relating to water that
reinforce inequalities. In the North Eastern Hill region in
India, men increasingly participated in water-related activities
due to limited water availability, such as collecting water at
dug-out water holes at night when they were recharged, or par-
ticipating in collection from water storage tanks with strict
opening hours (Singh & Singh, 2015). Thus, adaptation plan-
ning by WASH actors has potential to contribute to addressing
negative gender norms that constrain opportunities for both
men and women.

Limitations to securing enough water was the main concern
for respondents, however, the question of affordability also
emerged. Households paid fees to support maintenance and
repair of boreholes, however, these fees were actually divided
into separate costs for women, men, children and animals. In
some households women were responsible for paying all of
these fees for the household, while in others men were viewed
as responsible, and these households relations impact afford-
ability. While the fees are used to cover repairs, climate change
creates risks for further break-downs and these repairs may
become more unaffordable. Bonsor et al., 2011 report that the
main climate risk for boreholes is longer dry seasons and
more intense rainfall, as high demand can lead to mechanical
failure, or contamination due to heavy rainfall. Residents rely
on the local authorities for new boreholes and for repairs
they cannot carry out, however local authorities also have lim-
ited resources. Although this study focused on water security
risks at a household level, this finding highlights the role of
local authorities is critical in ensuring and ‘co-producing’
inclusive services, and could be explored further in the context
of climate change adaptation to water security risks.

Findings in this study indicate the need for further explora-
tion of the role of intersecting inequalities in the context of cli-
mate change adaptation and household water security, as
women or men are not homogenous groups, and face differing
levels of water security due to interactions with other dimen-
sions of exclusion, e.g. poverty, ethnicity, and education level.
We found participation in income-generating activities was
higher among Mossi women, which may provide more flexi-
bility and greater opportunities to adapt to certain water secur-
ity risks. These activities are linked to a larger work burden
compared with Peul women, who were satisfied with arrange-
ment of carrying out domestic tasks, but who deal with poorer
water quality in the study site. This highlights the different ways
that people value water, and ways that climate-related risks to
household water security threaten human wellbeing beyond
public health (Mehta, 2014).

6.1. Lessons for adaptation in the WASH sector

While there are limited examples of non-technical climate
adaptation in the WASH sector, adaptation research more gen-
erally has identified several areas that contribute to adaptive
capacity that could be explored by the WASH sector to target
differentiated vulnerabilities (Cinner et al., 2018). This is
important to explore, as adaptation activities described by
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respondents in this study were those related to agriculture
rather than water collection and management.

Sharing information and learning play an important role in
the WASH sector, and have potential to increase knowledge of
water-hazards and adaptation options. These activities have
been conducted on a small-scale in the WaterAid intervention
in the sub-basin, however, there is potential for scaling-up of
capacity building programmes. For instance, to reach residents
across a large area in Sofala province Mozambique, radio pro-
grammes were produced on water and sanitation topics, which
included official alerts and health messages during floods to
reduce waterborne disease outbreaks (Fogde et al., 2013). As
we found that a greater proportion of women with lower edu-
cation level used unsafe water and sanitation, the needs of mar-
ginalized groups must be explicitly considered in any
adaptation actions (Shackleton et al., 2015). Non-traditional
learning approaches could be developed, such as peer to peer
networks between communities to share learning from inter-
ventions carried out in certain villages. In the study site, these
types of activities could also increase capacity to act collectively
which was found to be limited, thus strengthening connections
between communities, local NGOs and WASH authorities.

Adaptation planning can also contribute to women’s
empowerment in the WASH sector, such as increasing agency
and voice of those marginalized in decision-making at house-
hold and community levels, to respond to change and shape
their future. However addressing this is challenging in contexts
with negative stereotypes around female leadership, a view that
was held by both men and women in the study site. In commu-
nity adaptation interventions that do not take these power
relations into account, women may be marginalized or not
given opportunity to contribute input and highlight concerns
(Sultana, 2018). Entry points to tackle these norms, such as
women leaders as role models, and women’s membership of
social and economic groups have been identified in other con-
texts and could be tested (Mandara et al., 2017).

7. Conclusion

Climate change and variability threatens household water
security, however there are differential vulnerabilities for indi-
viduals and communities. This study showed that gender
norms and division of labour related to water collection and
management produced vulnerabilities for women related to
increasingly limited water availability during the dry season.
Vulnerabilities also differed among women, as women from
the Mossi ethnic group used water for domestic as well as pro-
ductive activities, with inadequate water exacerbating their
work burden and limiting economic opportunities, while Peul
women used of water for domestic tasks, often of poorer quality
due to their more remote locations far from water points. This
emphasizes the importance of a broader understanding of the
different ways that people value and use water in the context
of dynamic social-ecological conditions.

With increasing attention to the development of climate
resilient WASH services by practitioners and policy makers,
this study shows the need for consideration of how discrimina-
tory norms and gender dynamics that create inequalities, such
as women’s burden of unpaid work and limited participation

opportunities in community decisions, must be considered in
adaptation activities taken in the WASH sector. In the face of
climate change, this is critical to avoid technical approaches
blind to gender or other social differences that emphasize ser-
vice delivery but ignore or even reinforce inequalities (Cleaver
& Hamada, 2010; Gonda, 2016).

Acknowledgements

We are grateful to Halidou Koanda and WaterAid Burkina Faso for their
support during fieldwork activities and to respondents for contributing
their time to this study.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was funded through a research grant provided by the REACH
programme, which is itself funded by UK Aid from the UK Department for
International Development (DFID) for the benefit of developing countries
(Aries Code 201880). However, the views expressed and information con-
tained in it are not necessarily those of or endorsed by DFID, which can
accept no responsibility for such views or information or for any reliance
placed on them. Funding was also provided by the Swedish International
Development Cooperation Agency (Sida Styrelsen för Internationellt
Utvecklingssamarbete) to the Stockholm Environment Institute.

Notes on contributors

Sarah Dickin is a Research Fellow at the Stockholm Environment Institute.
Her research interests focus on the intersection between environment,
development and human wellbeing. She is leading research to develop
robust tools to measure social and gender outcomes of water, sanitation
and hygiene (WASH) interventions in low-income contexts.

Lisa Segnestam is a Research Fellow at the Stockholm Environment Insti-
tute. Lisa specializes in the linkages between disaster risk reduction, social
in(equity), and development in both Swedish and international settings.
Lisa uses a multi-dimensional perspective on poverty to assess what coping
and adaptive capacities distinguish less vulnerable from more vulnerable
groups.

Mariam Sou Dakouré is a researcher at the Institut International d’Ingéni-
erie de l’Eau et de L’Environnement with a focus on sanitation and resources
recovery, and a Water and Sanitation specialist at the World Bank.

References

Abubakar, I. R. (2018). Strategies for coping with inadequate domestic
water supply in Abuja, Nigeria. Water International, 43(5), 570–590.
https://doi.org/10.1080/02508060.2018.1490862

Adeniji-Oloukoi, G., Urmilla, B., & Vadi, M. (2013). Households’ coping
strategies for climate variability related water shortages in Oke-Ogun
region, Nigeria. Environmental Development, 5, 23–38. https://doi.org/
10.1016/j.envdev.2012.11.005

Adenle, A. A., Ford, J. D., Morton, J., Twomlow, S., Alverson, K., Cattaneo,
A.,… Ebinger, J. O. (2017). Managing climate change risks in Africa - A
global perspective. Ecological Economics, 141(November), 190–201.
https://doi.org/10.1016/j.ecolecon.2017.06.004

Adger, W. N. (2006). Vulnerability. Global Environmental Change, 16(3),
268–281. https://doi.org/10.1016/j.gloenvcha.2006.02.006

Aleixo, B., Pena, J. L., Heller, L., & Rezende, S. (2019). Infrastructure is a
necessary but insufficient condition to eliminate inequalities in access
to water: Research of a rural community intervention in Northeast

CLIMATE AND DEVELOPMENT 9

https://doi.org/10.1080/02508060.2018.1490862
https://doi.org/10.1016/j.envdev.2012.11.005
https://doi.org/10.1016/j.envdev.2012.11.005
https://doi.org/10.1016/j.ecolecon.2017.06.004
https://doi.org/10.1016/j.gloenvcha.2006.02.006


Brazil. Science of the Total Environment, 652(November), 1445–1455.
https://doi.org/10.1016/j.scitotenv.2018.10.202

Bartram, J., & Cairncross, S. (2010). Hygiene, sanitation, and water:
Forgotten foundations of health. PLOS Medicine, 7(11), e1000367.
https://doi.org/10.1371/journal.pmed.1000367

Bates, B., Kundzewicz, Z., Wu, S., & Palutikof, J. (2008). Climate change
and water, technical paper of the intergovernmental panel on climate
change. IPCC Secretariat.

Bisung, E., & Elliott, S. J. (2018). Improvement in access to safe water,
household water insecurity, and time savings: A cross-sectional retro-
spective study in Kenya. Social Science & Medicine, 200, 1–8. https://
doi.org/10.1016/j.socscimed.2018.01.001

Bonsor, H., MacDonald, A., & Calow, R. (2011). Potential impact of cli-
mate change on improved and unimproved water supplies in Africa.
In R. E. Hester & R. M. Harrison (Eds.), Sustainable water (pp. 25–
49). The Royal Society of Chemistry. https://doi.org/10.1039/
9781849732253-00025

Bradley, D. J., & Bartram, J. K. (2013). Domestic water and sanitation as
water security: monitoring, concepts and strategy. Philosophical
Transactions of the Royal Society A: Mathematical, Physical and
Engineering Sciences, 371(2002), 20120420. https://doi.org/10.1098/
rsta.2012.0420

Burton, I. (1993). The environment as hazard. Guilford press.
Calow, R., Bonsor, H., Jones, L., O’Meally, S., MacDonald, A., & Kaur, N.

(2011). Climate change, water resources and WASH: a scoping study.
Overseas Development Institute.

Carrard, N., Madden, B., Chong, J., Grant, M., Nghiêm, T. P., Bùi, L. H.,…
Willetts, J. (2019). Are piped water services reaching poor households?
Empirical evidence from rural Viet Nam. Water Research, 153, 239–
250. https://doi.org/10.1016/j.watres.2019.01.026

Carrard, N., & Willetts, J. (2017). Environmentally sustainable WASH?
Current discourse, planetary boundaries and future directions.
Journal of Water Sanitation and Hygiene for Development, 7(2), 209–
228. https://doi.org/10.2166/washdev.2017.130

Caruso, B. A., Clasen, T., Yount, K. M., Cooper, H. L. F., Hadley, C., &
Haardörfer, R. (2017). Assessing women’s negative sanitation experi-
ences and concerns: The development of a novel sanitation insecurity
measure. International Journal of Environmental Research and Public
Health, 14(7), 1–22. https://doi.org/10.3390/ijerph14070755

Cinner, J. E., Adger, W. N., Allison, E. H., Barnes, M. L., Brown, K., Cohen,
P. J.,…Morrison, T. H. (2018). Building adaptive capacity to climate
change in tropical coastal communities. Nature Climate Change, 8(2),
117–123. https://doi.org/10.1038/s41558-017-0065-x

Cleaver, F., & Hamada, K. (2010). ‘Good’ water governance and gender
equity: A troubled relationship. Gender and Development, 18(1), 27–
41. https://doi.org/10.1080/13552071003599996

Cobham, A. (2014). Guest Editorial: Uncounted: power, inequalities and
the post-2015 data revolution. Development, 57(3), 320–337. https://
doi.org/10.1057/dev.2015.28

Cole, M. J., Bailey, R. M., Cullis, J. D. S., & New, M. G. (2017). Spatial
inequality in water access and water use in South Africa. Water
Policy, 20(1), 37–52. https://doi.org/10.2166/wp.2017.111

Collins, S. M., Mbullo Owuor, P., Miller, J. D., Boateng, G. O., Wekesa, P.,
Onono, M., & Young, S. L. (2019). ‘I know how stressful it is to lack
water!’ Exploring the lived experiences of household water insecurity
among pregnant and postpartum women in western Kenya. Global
Public Health, 14(5), 649–662. https://doi.org/10.1080/17441692.2018.
1521861

Cook, C., & Bakker, K. (2012). Water security: Debating an emerging para-
digm. Global Environmental Change, 22(1), 94–102. https://doi.org/10.
1016/j.gloenvcha.2011.10.011

Cooper-Vince, C. E., Arachy, H., Kakuhikire, B., Vořechovská, D.,
Mushavi, R. C., Baguma, C.,… Tsai, A. C. (2018). Water insecurity
and gendered risk for depression in rural Uganda: A hotspot analysis.
BMC Public Health, 18(1), 1143. https://doi.org/10.1186/s12889-018-
6043-z

Das, M. B. (2017). The rising tide: A new look at water and gender. World
Bank.

Dickin, S., Dagerskog, L., Jiménez, A., Andersson, K., & Savadogo, K.
(2018). Understanding sustained use of ecological sanitation in rural

Burkina Faso. Science of the Total Environment, 613–614(1), 140–148.
https://doi.org/10.1016/j.scitotenv.2017.08.251

Dovie, D. B. K., & Kasei, R. A. (2018). Hydro-climatic stress, shallow
groundwater wells and coping in Ghana’s White Volta basin. Science
of The Total Environment, 636, 1268–1278. https://doi.org/10.1016/j.
scitotenv.2018.04.416

Fereday, J., & Muir-Cochrane, E. (2006). Demonstrating rigor using the-
matic analysis: A hybrid approach of inductive and deductive coding
and theme development. International Journal of Qualitative
Methods, 5(1), 80–92. https://doi.org/10.1177/160940690600500107

Fogde, M., Macario, L., & Carey, K. (2013). The matter is not if, but when
and where: The role of capacity development in disaster risk reduction
aiming for a sustainable water supply and sanitation. In F. G. Renaud,
K. Sudmeier-Rieux, & E. Marisol (Eds.), The role of ecosystems in disas-
ter risk reduction (pp. 270–290). United Nations University Press.

Ford, J. D., Pearce, T., McDowell, G., Berrang-Ford, L., Sayles, J. S., &
Belfer, E. (2018). Vulnerability and its discontents: The past, present,
and future of climate change vulnerability research. Climatic Change,
151(2), 189–203. https://doi.org/10.1007/s10584-018-2304-1

Funder, M., Bustamante, R., Cossio, V., Huong, P. T. M., van Koppen, B.,
Mweemba, C.,… Skielboe, T. (2012). Strategies of the poorest in local
water conflict and cooperation-evidence from Vietnam, Bolivia and
Zambia. Water Alternatives, 5(1), 20–36.

Gimelli, F. M., Bos, J. J., & Rogers, B. C. (2018). Fostering equity and well-
being through water: A reinterpretation of the goal of securing access.
World Development, 104, 1–9. https://doi.org/10.1016/j.worlddev.
2017.10.033

Gonda, N. (2016). Climate change, ‘technology’ and gender: ‘adapting
women’ to climate change with cooking Stoves and water reservoirs.
Gender, Technology and Development, 20(2), 149–168. https://doi.org/
10.1177/0971852416639786

Grey, D., & Sadoff, C. W. (2007). Sink or swim? Water security for growth
and development. Water Policy, 9(6), 545–571. https://doi.org/10.2166/
wp.2007.021

Hadwen, W. L., Powell, B., MacDonald, M. C., Elliott, M., Chan, T.,
Gernjak, W., & Aalbersberg, W. G. L. (2015). Putting WASH in the
water cycle: Climate change, water resources and the future of water,
sanitation and hygiene challenges in Pacific Island countries. Journal
of Water Sanitation and Hygiene for Development, 5(2), 183–191.
https://doi.org/10.2166/washdev.2015.133

Howard, G., Calow, R., Macdonald, A., & Bartram, J. (2016). Climate change
and water and sanitation: Likely impacts and emerging trends for action.
Annual Review of Environment and Resources, 41(1), 253–276, annurev-
environ-110615-085856. https://doi.org/10.1146/annurev-environ-110615-
085856

Ibrahim, B., Polcher, J., Karambiri, H., & Rockel, B. (2012).
Characterization of the rainy season in Burkina Faso and it’s represen-
tation by regional climate models. Climate Dynamics, 39(6), 1287–1302.
https://doi.org/10.1007/s00382-011-1276-x

Jepson, W., Wutich, A., Colllins, S. M., Boateng, G. O., & Young, S. L.
(2017). Progress in household water insecurity metrics: A cross-disci-
plinary approach. Wiley Interdisciplinary Reviews: Water, 4(3), e1214.
https://doi.org/10.1002/wat2.1214

Kohlitz, J., Chong, J., & Willetts, J. (2019). Analysing the capacity to
respond to climate change: A framework for community-managed
water services. Climate and Development, 0(0), 1–11. https://doi.org/
10.1080/17565529.2018.1562867

Kohlitz, J. P., Chong, J., & Willetts, J. (2017). Climate change vulnerability
and resilience of water, sanitation, and hygiene services: A theoretical
perspective. Journal of Water Sanitation and Hygiene for
Development, 7(2), 181–195. https://doi.org/10.2166/washdev.2017.134

Lahiri-Dutt, K. (2015). Counting (gendered) water use at home: Feminist
approaches in practice. Acme, 14(3), 652–672.

Lee, G. O., Whitney, H. J., Blum, A. G., Lybik, N., Cevallos, W., Trueba, G.,
… Eisenberg, J. N. S. (2020). Household coping strategies associated
with unreliable water supplies and diarrhea in Ecuador, an upper-
middle-income country. Water Research, 170, 115269. https://doi.org/
10.1016/j.watres.2019.115269

Majuru, B., Suhrcke, M., & Hunter, P. R. (2016). How do households
respond to unreliable water supplies? A systematic review.

10 S. DICKIN ET AL.

https://doi.org/10.1016/j.scitotenv.2018.10.202
https://doi.org/10.1371/journal.pmed.1000367
https://doi.org/10.1016/j.socscimed.2018.01.001
https://doi.org/10.1016/j.socscimed.2018.01.001
https://doi.org/10.1039/9781849732253-00025
https://doi.org/10.1039/9781849732253-00025
https://doi.org/10.1098/rsta.2012.0420
https://doi.org/10.1098/rsta.2012.0420
https://doi.org/10.1016/j.watres.2019.01.026
https://doi.org/10.2166/washdev.2017.130
https://doi.org/10.3390/ijerph14070755
https://doi.org/10.1038/s41558-017-0065-x
https://doi.org/10.1080/13552071003599996
https://doi.org/10.1057/dev.2015.28
https://doi.org/10.1057/dev.2015.28
https://doi.org/10.2166/wp.2017.111
https://doi.org/10.1080/17441692.2018.1521861
https://doi.org/10.1080/17441692.2018.1521861
https://doi.org/10.1016/j.gloenvcha.2011.10.011
https://doi.org/10.1016/j.gloenvcha.2011.10.011
https://doi.org/10.1186/s12889-018-6043-z
https://doi.org/10.1186/s12889-018-6043-z
https://doi.org/10.1016/j.scitotenv.2017.08.251
https://doi.org/10.1016/j.scitotenv.2018.04.416
https://doi.org/10.1016/j.scitotenv.2018.04.416
https://doi.org/10.1177/160940690600500107
https://doi.org/10.1007/s10584-018-2304-1
https://doi.org/10.1016/j.worlddev.2017.10.033
https://doi.org/10.1016/j.worlddev.2017.10.033
https://doi.org/10.1177/0971852416639786
https://doi.org/10.1177/0971852416639786
https://doi.org/10.2166/wp.2007.021
https://doi.org/10.2166/wp.2007.021
https://doi.org/10.2166/washdev.2015.133
https://doi.org/10.1146/annurev-environ-110615-085856
https://doi.org/10.1146/annurev-environ-110615-085856
https://doi.org/10.1007/s00382-011-1276-x
https://doi.org/10.1002/wat2.1214
https://doi.org/10.1080/17565529.2018.1562867
https://doi.org/10.1080/17565529.2018.1562867
https://doi.org/10.2166/washdev.2017.134
https://doi.org/10.1016/j.watres.2019.115269
https://doi.org/10.1016/j.watres.2019.115269


International Journal of Environmental Research and Public Health, 13
(12), 1222, https://doi.org/10.3390/ijerph13121222

Mandara, C. G., Niehof, A., & van der Horst, H. (2017). Women and rural
water management: Token representatives or paving the way to power?
Water Alternatives, 10(1), 116–133.

Maxfield, A. (2020). Testing the theoretical similarities between food and
water insecurity: Buffering hypothesis and effects on mental wellbeing.
Social Science & Medicine, 244, 112412. https://doi.org/10.1016/j.
socscimed.2019.112412

Mehta, L. (2014). Water and human development.World Development, 59,
59–69. https://doi.org/10.1016/j.worlddev.2013.12.018

Mellor, J., Kumpel, E., Ercumen, A., & Zimmerman, J. B. (2016). A systems
approach to climate, water and diarrhea in Hubli-Dharwad, India.
Environmental Science & Technology, 50(23), 13042–13051. https://
doi.org/10.1021/acs.est.6b02092

Neves-Silva, P., & Heller, L. (2016). The right to water and sanitation as a
tool for health promotion of vulnerable groups. Ciencia & saude cole-
tiva, 21, 1861–1870.

Niang, I., Ruppel, O. C., Abdrabo, M. A., Essel, A., Lennard, C., Padgham, J.,
& Urquhart, P. (2014). Chapter 22 – Africa. In V. R. Barros, C. B. Field,
D. J. Dokken, M. D. Mastrandrea, K. J. Mach, T. E. Bilir, L. L. W. E. S.
Kissel, A. N. Levy, S. MacCracken, & P. R. Mastrandrea (Eds.), Change
2014: Impacts, adaptation, and vulnerability. Part B: Regional aspects.
Contribution of working group II to the fifth assessment report of the inter-
governmental panel on climate change (pp. 1199–1265). Cambridge
University Press. https://doi.org/10.1017/CBO9781107415386.002

Nicol, A., Mehta, L., & Arulingam, I. (2018). Equality in water supply pro-
vision: Beyond numbers served. In O. Cumming & T. Slaymaker (Eds.),
Equality in water and sanitation services (pp. 63–79). Routledge.

Nielsen, J. O., & Reenberg, A. (2010). Temporality and the problem with
singling out climate as a current driver of change in a small West
African village. Journal of Arid Environments, 74(4), 464–474. https://
doi.org/10.1016/j.jaridenv.2009.09.019

Oates, N., Ross, I., Calow, R., Carter, R., & Doczi, J. (2014). Adaptation to
climate change in water, sanitation and hygiene: Assessing risks and
appraising options in Africa. ODI.

Rice, P. L., & Ezzy, D. (1999). Qualitative research methods: A health focus.
Oxford University Press.

Roncoli, C., Jost, C., Kirshen, P., Sanon, M., Ingram, K. T., Woodin, M.,…
Hoogenboom, G. (2009). From accessing to assessing forecasts: An end-
to-end study of participatory climate forecast dissemination in Burkina
Faso (West Africa). Climatic Change, 92(3–4), 433–460. https://doi.org/
10.1007/s10584-008-9445-6

Scott, C. A., Meza, F. J., Varady, R. G., Tiessen, H., McEvoy, J., Garfin, G.
M.,…Montaña, E. (2013). Water security and adaptive management in
the Arid Americas. Annals of the Association of American Geographers,
103(2), 280–289. https://doi.org/10.1080/00045608.2013.754660

Shackleton, S., Ziervogel, G., Sallu, S., Gill, T., & Tschakert, P. (2015). Why
is socially-just climate change adaptation in sub-Saharan Africa so chal-
lenging? A review of barriers identified from empirical cases. Wiley
Interdisciplinary Reviews: Climate Change, 6(3), 321–344. https://doi.
org/10.1002/wcc.335

Singh, N., & Singh, O. P. (2015). Climate change, water and gender:
Impact and adaptation in North-Eastern Hills of India.
International Social Work, 58(3), 375–384. https://doi.org/10.1177/
0020872814556826

Stevenson, E. G. J., Greene, L. E., Maes, K. C., Ambelu, A., Tesfaye, Y. A.,
Rheingans, R., & Hadley, C. (2012). Water insecurity in 3 dimensions:
An anthropological perspective on water and women’s psychosocial
distress in Ethiopia. Social Science and Medicine, 75(2), 392–400.
https://doi.org/10.1016/j.socscimed.2012.03.022

Sultana, F. (2018). Gender and water in a changing climate: Challenges
and opportunities. In H. Fröhlich, C. Gioli, G. Cremades, & R.
Myrttinen (Eds.), Water security across the gender divide (pp. 17–
33). Springer.

Sweetman, C., & Medland, L. (2017). Introduction: Gender and water,
sanitation and hygiene. Gender & Development, 25(2), 153–166.
https://doi.org/10.1080/13552074.2017.1349867

UNDP. (2018).Human development indices and indicators: 2018 statistical
update.

Sylla, M. B., Nikiema, P. M., Gibba, P., Kebe, I., & Klutse, N. A. B. (2016).
Climate change over West Africa: Recent trends and future projections.
In J. A. Yaro and J. Hesselberg (Eds.), Adaptation to climate change and
variability in rural West Africa (pp. 25–40). Springer.

UNICEF. (2015). Progress for children, beyond averages: Learning from the
MDGs (Vol. 11).

Van Houweling, E., Hall, R., Carzolio, M., & Vance, E. (2017). ‘My neigh-
bour drinks clean water, while I continue to suffer’: An analysis of the
intra-community impacts of a rural water supply Project in
Mozambique. The Journal of Development Studies, 53(8), 1147–1162.
https://doi.org/10.1080/00220388.2016.1224852

WHO/UNICEF JMP. (2017). Progress on drinking water, sanitation and
hygiene: 2017 update and SDG baselines. WHO/UNICEF.

WHO/UNICEF JMP. (2019). Progress on household drinking water, sani-
tation and hygiene 2000-2017. Special focus on inequalities. WHO/
UNICEF.

Wisner, B., Blaikie, P., Cannon, T., & Davis, I. (2004). At risk: Natural
hazards, people’s vulnerability and disasters. Routledge.

Wutich, A. (2009). Intrahousehold disparities in women and men ‘ s
experiences of water insecurity and emotional distress in urban bolivia
published by : Wiley on behalf of the American Anthropological
Association Stable. http://www.jstor.org/stable/40541932 Linked ref.
Medical Anthropology Quarterly, 23(4), 436–454. https://doi.org/10.
HH/j.1548-1387.2009.01

Wutich, A., Budds, J., Eichelberger, L., Geere, J., Harris, L. M., Horney, J.
A.,… Young, S. L. (2017). Advancing methods for research on house-
hold water insecurity: Studying entitlements and capabilities, socio-cul-
tural dynamics, and political processes, institutions and governance.
Water Security, 2, 1–10. https://doi.org/10.1016/j.wasec.2017.09.001

Zeitoun, M., Lankford, B., Krueger, T., Forsyth, T., Carter, R., Hoekstra, A.
Y.,…Matthews, N. (2016). Reductionist and integrative research
approaches to complex water security policy challenges. Global
Environmental Change, 39, 143–154. https://doi.org/10.1016/j.
gloenvcha.2016.04.010

CLIMATE AND DEVELOPMENT 11

https://doi.org/10.3390/ijerph13121222
https://doi.org/10.1016/j.socscimed.2019.112412
https://doi.org/10.1016/j.socscimed.2019.112412
https://doi.org/10.1016/j.worlddev.2013.12.018
https://doi.org/10.1021/acs.est.6b02092
https://doi.org/10.1021/acs.est.6b02092
https://doi.org/10.1017/CBO9781107415386.002
https://doi.org/10.1016/j.jaridenv.2009.09.019
https://doi.org/10.1016/j.jaridenv.2009.09.019
https://doi.org/10.1007/s10584-008-9445-6
https://doi.org/10.1007/s10584-008-9445-6
https://doi.org/10.1080/00045608.2013.754660
https://doi.org/10.1002/wcc.335
https://doi.org/10.1002/wcc.335
https://doi.org/10.1177/0020872814556826
https://doi.org/10.1177/0020872814556826
https://doi.org/10.1016/j.socscimed.2012.03.022
https://doi.org/10.1080/13552074.2017.1349867
https://doi.org/10.1080/00220388.2016.1224852
http://www.jstor.org/stable/40541932
https://doi.org/10.HH/j.1548-1387.2009.01
https://doi.org/10.HH/j.1548-1387.2009.01
https://doi.org/10.1016/j.wasec.2017.09.001
https://doi.org/10.1016/j.gloenvcha.2016.04.010
https://doi.org/10.1016/j.gloenvcha.2016.04.010

	Abstract
	1. Introduction
	2. Inequalities in household water security
	3. Examining women’s vulnerabilities and adaptive capacity
	4. Methods
	4.1. Case study site
	4.2. Data collection and sampling
	4.3. Data analysis

	5. Results
	5.1. Gendered vulnerabilities are linked to limited water availability
	5.2. Women’s vulnerability to unsafe water and sanitation varies with social factors
	5.3. Borehole break-downs and intra-household negotiation impacts affordability
	5.4. Differentiated capacities to cope and adapt

	6. Discussion
	6.1. Lessons for adaptation in the WASH sector
	7. Conclusion
	Acknowledgements
	Disclosure statement
	Notes on contributors
	References

