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ABSTRACT

It is commonly accepted that water insecurity, accelerated by climate change, is experienced by women
in gender specific ways. Using a rapid review methodology this paper evaluates existing literature (2014-
2021) on climate change adaptation in relation to water (SDG6) and gender (SDG5) in urban and peri-
urban contexts. By analyzing water, gender, and adaptation literature a thematic mapping of SDG5
was done on the resulting 34 documents. Despite methodological limitations - time constraints,
exclusion of gender-sustainable development literature, and narrow inclusion criteria - this paper
finds a paucity of research in this space during the time period under study. Most literature focuses
on low- and middle-income countries, primarily Asia and sub-Saharan Africa, to the exclusion of South
America. Notably, evidence demonstrating interlinkages between SDG5 and climate change
adaptations in the WaSH sector and gender sensitive dissemination of disaster warnings is lacking.
Adaptation strategies resulting in negative impacts on women undermine SDG5 and maladaptive
behaviours related to management of domestic water supply and disaster-risks are particularly
concerning in this context. Subsequently, this paper establishes the need for practical research
assessing the gendered dimensions of all adaptations, including research demonstrating interlinkages
between adaptations, women-specific benefits, and strengthened legislation to promote gender
equality and empowerment.
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1. Introduction
household water supplies as well as taking care of the family,

falls primarily to women and girls (SDG5.1; 5.4) (Kayser
et al,, 2019), even while productive responsibility (e.g. food
production) is more nuanced (e.g. Doss et al., 2018). These
gendered roles, coupled with the lack of access to adequate
water, sanitation, and hygiene (WaSH) have specific sex and
gender implications (e.g. Geere & Hunter, 2020; Pommels
etal., 2018 ; Torondel et al., 2022). In other words, the achieve-

Water security is defined as

the capacity of a population to safeguard sustainable access to ade-
quate quantities of acceptable quality water for sustaining liveli-
hoods, human well-being, and socio-economic development, for
ensuring protection against water-borne pollution and water-
related disasters, and for preserving ecosystems in a climate of
peace and political stability. (UN Water, 2013)

The requirement for sustainability as part of water security is
reflected in the Sustainable Development Goals (SDG), a set
of 17 goals and associated targets agreed upon by UN member
states to better balance social development, economic develop-
ment, and environmental integrity by 2030. In addition to a
stand-alone water security goal (SDG6), water-related targets
can be found across the other goals. For example, Target 1.5
(reduce exposure and vulnerability to climate-related extreme
events), Target 2.4 (resilient agriculture to floods and
droughts), Target 3.3 (combat waterborne diseases), Target
11.5 (reduce economic impacts of water-related disasters),
SDG 14 (life below water), and target 15.1 (conservation, res-
toration, and sustainable use of freshwater ecosystems).
Water security is highly gendered in many countries, where
domestic responsibility including fetching and managing

ment of SDG 6 contributes in large part to achievement of
SDGS targets, which are: 5.1-End all forms of discrimination
against all women and girls everywhere; 5.2-Eliminate all
forms of violence against all women and girls in the public
and private spheres, including trafficking and sexual and
other types of exploitation; 5.3-Eliminate all harmful practices,
such as child, early and forced marriage and female genital
mutilation; 5.4-Recognize and value unpaid care and domestic
work through the provision of public services, infrastructure
and social protection policies and the promotion of shared
responsibility within the household and the family as nation-
ally appropriate; 5.5-Ensure women’s full and effective partici-
pation and equal opportunities for leadership at all levels of
decision making in political, economic and public life; 5.6-
Ensure universal access to sexual and reproductive health
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and reproductive rights as agreed in accordance with the Pro-
gramme of Action of the International Conference on Popu-
lation and Development and the Beijing Platform for Action
and the outcome documents of their review conferences;
5.a-Undertake reforms to give women equal rights to econ-
omic resources, as well as access to ownership and control
over land and other forms of property, financial services,
inheritance and natural resources, in accordance with national
laws; 5.b—Enhance the use of enabling technology, in particular
information and communications technology, to promote the
empowerment of women; and, 5.c-Adopt and strengthen
sound policies and enforceable legislation for the promotion
of gender equality and the empowerment of all women and
girls at all levels. For example, lack of access to WaSH has
been associated with increased physical health impacts and
risk of exposure to domestic violence, child violence, peer vio-
lence, and animal attacks (SDG5.2) (Anwar et al., 2020; Collins
et al., 2019; Mercer & Hanrahan, 2017; Pommells et al., 2018).
Local water insecurity has also been associated with adverse
mental health impacts (Workman & Ureksoy, 2017). These
impacts affect the health and wellbeing of mother and child
(Geere and Hunter, 2020; Schuster et al., 2020). WaSH services
are also essential for menstrual hygiene management, and
labour and delivery, i.e. the reproductive roles of females
(SDG5.6) (Ellis et al., 2016; Schuster-Wallace et al., 2018).
Hydroclimatic changes, the most common manifestation of
climate change for a majority of the world population, particu-
larly in the form of floods and droughts, impact WASH and
health in urban areas (Caretta et al,, in press). This is juxta-
posed against a predicted 80% increase in urban water demand
(Florke et al., 2018). Given the fact that the majority of the
world’s population is living in urban areas, and this is pro-
jected to keep on increasing, it is crucial to examine how cli-
mate change has impacted and will impact urban areas
(Dodman et al,, in press). Yet, analyses of how climate change
will worsen impacts in urban areas, particularly as they con-
cern health and WaSH, remain sparse (e.g. Bhandari et al,
2020) and evidence on how these challenges are mediated
through adaptation is similarly limited (MclIver et al., 2016;
Tong et al., 2016). Notably, much of this evidence has been
published in relation to rural contexts. Accordingly, in an
attempt to assess existing evidence, this paper was developed
as part of the United Nations Intergovernmental Panel on Cli-
mate Change 6th Assessment Report (IPCC AR6) of the
Working Group II (WGII) focusing on Impacts, Vulnerability,
and Adaptation to Climate Change. In this assessment cycle,
WGII is called to provide a comprehensive assessment particu-
larly related to how climate change adaptation can be facili-
tated or hampered by the SDGs (Schipper et al, in press).
While literature intersecting gender and adaptation has
increased substantially since 2014, the evidence related to
WaSH remains to be examined, specifically in urban areas.
Thus, the aim of this paper is to examine the specific contri-
butions to gendered dimensions of climate change adaptation
in the context of water in urban areas. This is achieved through
an assessment of the literature since the previous fifth assess-
ment cycle (IPCC, 2014). Given the centrality of water security
in climate change impacts (Caretta et al.,, in press) and the
increasing urban dimensions of climate change (Dodman

et al,, in press), we argue, that it is crucial to understand the
implications of existing climate change adaptation measures
on SDG5 targets.

2. Methodology

The review carried out in this article is based on a rapid review
methodology (Bryant & Gray, 2006; Liem et al., 2020; McCart-
ney et al., 2017)Grey. Rapid reviews follow the principles of
systematic reviews but are undertaken within shorter timelines
and are commonly used in health studies and technology
(Sharpe et al, 2017). Key characteristics of a rapid review
are: a short timeline (approximately 6-8 weeks), specific
research question(s) for the study, limited sources, explicit
strategies for data collection, and literature screening via a
robust critical appraisal process. The three main steps (data
collection; screening; and, final review) involved in the rapid
review process were influenced by the PRISMA protocol (see
Figure 1). Systematic reviews following the PRISMA protocol
are increasingly being used to understand the growing climate
change adaptation literature (Berrang-Ford et al., 2015; Bies-
broek et al., 2013; Vij et al., 2017).

To circumscribe the focus of the assessment, following
IPCC Special Report 1.5 and its feasibility assessment of adap-
tation options (see de Coninck et al., 2018), literature only
referring to urban systems and cities was included in the analy-
sis. Urban systems are not only locations of rapid population
growth, but also high population densities expose large num-
bers of people to climate change-related water insecurity and
water-related disasters. Further, the review only focuses on
work published after the Fifth Assessment Report (AR5) of
IPCC (2014 and later) and draws upon selected but important
grey literature.

To assess the literature that establishes the interlinkages
between SDG5 and climate change adaptation, two data collec-
tion strategies were employed. First, a search of the ongoing
Global Adaptation Mapping Initiative (GAMI) a global
review of adaptation literature conducted to generate evidence
for the IPCC ARG, was undertaken. This was repeated using
search strings in academic search engines including SCOPUS,
Web of Science, and Google Scholar. The search strings con-
sisted of an urban term (i.e. urban, city/cities, settlement), a
gender term (i.e. gender, women, woman, man, SDG5), a
water term (water, sanitation, flood, natural disaster) and ‘cli-
mate adapt*,” returning a total of 1018 scientific articles (see
Figure 1). Second, documents (grey literature, n=9) from
development partners such as United Nations and two
books/chapters were included. Forward referencing was
employed via Google Scholar to ensure that we included
important grey literature and book chapters in the text. For-
ward referencing is used to include literature that cites an orig-
inal article after it has been published.

A three-step text screening process was employed for this
study. First, the authors removed all duplicate articles (n=
31) emerging from different search strings. Only English
language, peer-reviewed, full-text original articles available
and published in 2014 or later were included in the data collec-
tion. No articles published before 2014 were considered, as
they were already part of the assessment in ARS5. Second, the
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o| Inclusion of UN reports by forward
referencing and expert check (n=9)

Final articles included for mapping (n=34)

Articles reviewed

Figure 1. Steps involved in the rapid review.

authors went through the abstract, keywords and title to screen
for irrelevant articles, specifically focusing on the interlinkages
between urban adaptation measures and its influence on SDG5
targets. Third, articles were included only if they explicitly
examined gender within the context of one or more of the
urban adaptation responses identified, i.e. WaSH infrastruc-
ture, WaSH behaviour change, flood infrastructure, or
nature-based solutions. This step was supported by forward
referencing, where 9 grey literature (published after 2014)
documents were included, making a total count of 34 (25 +
9) documents (see Figure 1).

Both inductive and deductive coding methods were used to
analyse the articles. Deductive coding was used for basic
descriptive analysis (coverage, methods used in the study
and scope). Following an interpretive approach, inductive cod-
ing was used for document analysis (Yanow, 2000). Docu-
ments (articles and grey literature) were divided between
authors, and two authors iteratively assessed each paper indi-
vidually before documents were assessed by all authors in a
group setting. During step 3 (Figure 1), each document was

thoroughly read, and excerpts were marked that were relevant
to urban water-related adaptation measures. Excerpts that
were marked in each article were further condensed and
interpretations were made regarding the adaptation options.
These interpretations are presented in the findings section.
Our analysis explained the interlinkages between climate
change adaptation measures, urban water (in)security or gov-
ernance, and their influence on SDG5 targets. Particular
emphasis was placed on whether connections between the
adaptation measures and the nine targets of SDG5 were posi-
tive or negative, influenced by the research mapping con-
ducted by Nilsson et al. (2018) and Roy et al. (2018). A
positive connection was identified where an adaptation strat-
egy provided benefits to at least one SDG5 target, and a nega-
tive connection identified adaptation strategies that adversely
impacted one or more SDGS5 targets (see Table 2).

Three limitations were identified during the rapid review
process. First, due to time constraints that shaped the rapid
review process and the emphasis on urban areas, we made a
choice to omit the large body of research undertaken in
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rural, coastal, and indigenous contexts. Second, there is a
possibility that the combination of search terms used may
have excluded gender-sustainable development literature,
representing the broader limitation of systematic and rapid
reviews (Haddaway et al., 2020). Finally, the focus on positive
or negative influences on SDG5 resulted in narrow inclusion
criteria that did not sufficiently allow for the identification of
reflexive interactions between SDGs.

3. Findings

While a majority of the studies focused on low- and middle-
income countries, some review papers included high-income
countries or global level analyses. Of the 34 documents ana-
lysed (Table 1), studies based in Asia dominated the regional
composition with 18 documents, while sub-Saharan Africa
was represented by four studies, and the Americas by two
(one was undefined). In terms of individual countries, articles
focused on India (n=6) most often, followed by Bangladesh
(n=5), and Nepal (n=4). The literature analysed were pri-
marily extracted from environment and disaster-risk related
peer-reviewed journals (n=14), two articles identified were
published in gender related peer-reviewed journals and two
in climate change journals (Table 1). The diversity of journal
types is unsurprising given the interdisciplinary nature of gen-
der and water studies, and the consequent variability in
emphasis in terms of both research questions and author dis-
ciplines. However, this also means that the literature is highly
dispersed and unlikely to be viewed in aggregate except
through reviews such as this. It could also suggest that the
research is not being driven from a gender studies perspective.
Across the literature, gender was conceptualised in five ident-
ifiable ways, with a ‘roles and responsibilities’ framework dom-
inating (Table 1). Our analysis further shows that, where
identified, while researchers employed a variety of methods
for data collection, qualitative (n=11) and mixed (n=15)
methods dominated the studies (Table 1). This heavy emphasis
on either qualitative or mixed methods suggests that climate
change and gender research cannot solely be predicated on
quantitative techniques and numerical analysis. Qualitative
methods such as focus groups, interviews, and ethnography,
reveal the grassroot realities of women’s and men’s lived
experiences with climate adaptations (or the lack thereof).

In this review, the regional spread of urban water-related
adaptation literature that explicitly engages gender clearly
shows an over-representation of Asia, while research from
North and South America are lacking. Notably, the lack of
studies from sub-Saharan Africa appears to contradict pre-
vious investigations that identified the region as a significant
source of gender-engaged adaptation, resilience, and vulner-
ability literature between 2006 and 2014 (Bunce & Ford,
2015). Not only does this study assess literature post-2014,
the focus on urban and adaptation (rather than vulnerability
or resilience) in the search strings may also account for the
differences that emerge. Similarly, the lack of inclusion of
high-income countries does not indicate a lack of water-
related adaptation research, but rather a lack of gendered
adaptation research. Indeed, a recent review of water-adap-
tation responses found that only 14% included evidence of

Table 1. Summary of study locations, journal types, methods, and approaches.

Descriptor Categories (Frequencies)

Country(s) of Study (where specified) Bangladesh (n=5)
Bhutan (n=1)
China (n=2)
Colombia (n=1)
India (n=16)
Indonesia (n=1)
Mexico (n=2)
Nepal (n=4)
Nigeria (n=1)
Pakistan (n=1)
Sri Lanka (n=1)

Tanzania (n=2)

Zimbabwe (n=1)

Environment (n = 8)

Environment & disaster (n=1)
Disaster (n=2)

Climate change (n=2)

Environment & health (n=1)
Environment & development (n =2)
Development (n=1)

Gender (n=1)

Gender & development (n=1)
Sustainability (n=1)

Sustainability & development (n=2)
Social Work (n=1)

Qualitative (n=11)

Quantitative (n=1)

Mixed methods (n=15)
Review/Synthesis (n = 4)

Not defined (n=3)

Single case (n=7)

<4 cases (n=6)

>20 cases (n=11)

Unknown (n=11)

Roles & responsibility (n=18)
Vulnerability (n=11)

Empowerment (n = 6)

Political ecology (n=4)

Feminism (n=3)

Social constructivism (n = 2)

Gender mainstreaming (n = 1)
Gender equity (n=1)

Gender-based violence (n=1)
Political economy (n=1) None (n=5)

Journal type

Methods

Study scope

Gender lens

(Sometimes framed in combination
e.g. Roles & responsibilities and
vulnerability (n = 8))

gender equity (Mukherji & Kumar, 2021). Further, Asian
and sub-Saharan African countries are predominantly low-
and middle-income countries, where higher urban population
densities combined with poorer access to services means that
more people are at risk from climate-induced disasters and
related changes. While this may explain biases towards these
regions, it does not explain the paucity of gender-focused
urban water adaptation literature in South America.

Adaptation strategies extracted from the literature fell into
three water-related areas — water collection, sanitation, and
flooding - with a fourth cross cutting theme of participation
and leadership (Table 2). Within these overarching themes,
specific adaptation responses were further categorised as
improved infrastructure (WaSH and flood-mitigation), water
storage and water supply (water collection), and ecosystem
restoration (flood mitigation), as per the focus of WGII in
this 6th assessment cycle of the IPCC. These latter categories
were used to assess strength of evidence for specific SDG5
targets (see Table 3).

Our review shows that variations exist in the degree to
which interlinkages between adaptations to water insecurity
and natural disaster-risk management and the individual



Table 2. Synthesis of adaptation strategies and gender linkages.

Theme

Adaptation Strategy(s)

Gender Linkages® References

Water Collection

Access to Sanitation

Flood Risk

Participation &
Decision-making

Supply augmentation post-disaster (tubewell, pond and
filter, saline purification and rainwater harvesting plants)

Supply augmentation (greywater reuse; rainwater

harvesting), storage, water conservation
Supply augmentation (rainwater harvesting)

Access to water (infrastructure)

Supply augmentation (tap local springs), storage, water

rationing

Supply augmentation (water reuse/recycling)

Supply augmentation (alternative poor quality sources)

Access to water

Water storage

Access to water (infrastructure)

Supply augmentation (fog harvesting)
Natural disaster impact on water supply
Home Gardens

Education

Maladaptation

Flood proof housing

Climate resilient spaces

Early warning systems
Flood management (settlement protection)

Ecosystem-based adaptation (mangroves, canals)

Role of women in environmental conservation for flood risk

reduction
Role of women in flood response
Role of women in shared water governance

Role of women in early warning systems

Role of women in water supply maintenance
Increased knowledge of adaptation strategies

Positive (5.1): technologies implemented, reduced water-fetching burden; Alam & Rahman, 2019
Negative (5a): supporting social arrangement for operation and maintenance could not overcome Alam & Rahman, 2019
existing limiting factors for womens’ participation.
Positive (5.1): improve supply and efficient use to reduce burden; Buechler, 2016; World Bank, 2015
Negative (5.1): gendered responsibilities still exist Buechler, 2016
Negative (5.4): create social justice issues because middle class can afford systems that impoverished Button, 2017
women cannot;
Positive (5.1): reduction of middle class dependence on municipal supply can free up water for those Button, 2017
who depend on it.
Positive (5.1): increase school attendance; income generation; empowerment Castafieda Camey et al., 2020
Positive (5.2): reduce domestic violence, sexual violence. Castafieda Camey et al., 2020
Negative (5.2): inadequate supplies in informal settlements and peri-urban increase risk of violence. Castafieda Camey et al., 2020
Positive (5.1): reduced collection burden; Eakin et al., 2016
Negative (5.1): devolution of responsibility from public sector to household (and women) and Eakin et al., 2016
resultant household tradeoffs.

Positive (5.1): work burdens more evenly distributed during floods. Fauconnier et al., 2018

Negative (5.1; 5.3): Use of polluted water sources; travelling further for water (maladaptation and Gambe, 2015; Shrestha et al., 2019; Singh and
Singh, 2015; WaterAid Canada, 2017

harmful practice).
Positive/Negative (5.1; 5.4): Men fetch water during extreme scarcity, but women still spend more Gambe, 2015; Su, et al., 2017
time than men;
Positive (5.5): during scarcity women become more involved in management of boreholes/water Hofmann, 2017
allocation.
Negative (5a): Women choose not to invest in water improvements as do not own property and  Hofmann, 2017
could be taken away from them.
Positive (5.1; 5.3): enhance adaptive capacity through increased education and employment
opportunities, improved health.
Positive (5.1): decreased physical and social burden; improved health. Lucier & Qadir, 2018
Negative (5.1): womens’ responsibilities increase with decreasing water availability. Sugden et al., 2014
Positive (5a): improve adaptive capacity, reduce climate risks, increase income-generating activities Woroniecki, 2019
and therefore empowerment.
Positive (5.1): education empowers management roles and increased sanitation and hygiene
practices.

Kher et al., 2015

Pouramin et al., 2020

Negative (5.2): In the absence of proper sanitation facilities, women risk increased violence to find Pouramin et al., 2020; UN, 2015, 2017, 2018;

privacy. WaterAid Canada, 2017
Negative (5.1): womens’ workload increased with post-flood construction; Dangol &Carrasco, 2019
Negative (5a): Informal settlements not part of formal development policies. Dangol & Carrasco, 2019
Positive (5a): focus on climate resilient startegies in spaces inhabited by women (e.g., home versus Jabeen, 2019

public spaces); urban women have more access to financial resources and therefore more power.

Negative (5.1): do not receive early warnings directly despite role in disaster response. Kafle, 2017; Mustafa et al., 2015
Positive (5a): positively impact womens' livelihoods through reduced impact on living space and  Reckien et al., 2017

income sources.

Positive (5.5) / negative (5.1): can enhance womens’ empowerment and engagement, but also place Richerzhagen et al., 2019
increased water burden on women.

Positive (5.5): Women’s empowerment and institutional change to facilitae participation; women'’s Asteria & Herdiansyah, 2020; Singh, 2018

leadership enhances watershed sustainability
Positive (5.5): Womens’ roles recognised as equal to mens’. Dangol & Carrasco, 2019
Positive (5.5): leadership valued; meaningful role in planning; interacting with women facilitates ~ Fauconnier et al.,, 2018
benefits for women.
Positive (5b): opportunity for gender sensitive messaging and delivery mechanisms;
Rutherford, 2018
Positive (5.5): women and girls" empowerment through gender representation.
Rutherford, 2018
Positive (5a): maintenance responsibility leads to changes in leadership roled for women. Lucier & Khadir, 2018
Negative (5.1): increased burden to manage water for household.
2019

Kafle, 2017; Mustafa et al., 2015; Tanjeela &

Kafle, 2017; Mustafa et al., 2015; Tanjeela &

Magesa & Pauline, 2018; Richerzhagen et al.,

%+ve - positive benefits from adaptation strategy(s); -ve — negative benefits from adaptation strategies (i.e. maladaptive).
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Table 3. Interlinkages between and the individual targets of SDG 5.

SDG5 targets 5.2 5.3 Eliminate 5.4 Value 5.6 Ensure 5.a 5.c Adopt
Adaptation 5.1 End Eliminate harmful unpaid 5.5 Ensure reproductive Undertake ~ 5.b Enhance sound
strategy discrimination violence practices work participation rights reforms use of tech policies
WaSH 10 6 5 4 8 0 0 0 2
infrastructure
Increasing supply 5 1 1 1 0 0 0 0 0
Storage strategies 5 0 0 0 0 0 0 0 0
Disaster response 4 0 0 3 0 0 0 4 4
Flood 5 0 0 1 4 1 5 1 3
management
(infrastructure)
Ecosystem 0 0 0 0 0 0 1 0 0

restoration

targets of SDG5 have been explored in the literature reviewed.
Table 3 displays the spread of literature linking the nine SDG5
targets to the six adaptation strategies identified by WGII. The
numbers in the table reflect the number of studies found, or
strength of evidence, that links each target to each strategy.
Emphasis to date has focused on WaSH and gender and on
SDG5.1 (ending discrimination), with recognition of the
links between poor access to WaSH and gender-based violence
(SDG5.2). While this makes sense given sex and gender
requirements for WaSH and the significant gendered impacts
associated with lack of access to WaSH, the lack of literature
addressing the linkages between the other five adaptations
and eight SDG5 targets is stark, since it is also likely that
these are linked. For example, one study has identified an
association between drought and early childhood marriage
(SDG5.3) (Castafieda Camey et al., 2020). Further research
that is specifically focused on adaptation with an SDGS5 lens
is arguably likely to identify more interlinkages. Conversely,
achievement of SDG6 with a specific gender lens can
contribute to achieving other SDG5 targets, such as target
5.5 (effective and equal participation in leadership) and 5.c
(sound policies and legislation for equality and
empowerment).

3.1. Water collection

Adaptations related to the gendered roles women hold in
regards to water collection are prevalent in the literature. Inno-
vative urban adaptations include alternate water supplies and
storage techniques such as small-scale water harvesting
(World Bank, 2015), fog water collection (Lucier & Qadir,
2018), increased water storage capacity (Alam & Rahman,
2019; UNEP, 2016), greywater recycling (Lucier & Qadir,
2018) and upcycling water by flushing toilets using dirty laun-
dry water (Gambe, 2015). These storage techniques and alter-
nate water sources alleviate the physical and social burden of
water collection on women and girls (UNEP, 2016). They
can also have positive impacts on addressing discrimination
against women and girls and providing social benefits such
as gender equality and empowerment (Woroniecki, 2019).
Specifically, small scale water harvesting systems have signifi-
cant consequences in freeing up women’s time for productive
activities such as small scale agriculture, thereby increasing
nutritional intake for them and their families (Lucier &
Qadir, 2018; WaterAid Canada, 2017; World Bank, 2015).

Adaptive behaviours to water scarcity include women tra-
velling farther distances (Sugden et al., 2014) or through
dangerous terrain (Shrestha et al., 2019) to find water, fetching
water at odd hours of the day (Castaiieda Camey et al., 2020),
or using unsafe water given a lack of accessible alternatives
(Gambe, 2015). In situations of water scarcity, not only do
women’s household management responsibilities increase
(Magesa & Pauline, 2018; Sugden et al, 2014; Tanjeela &
Rutherford, 2018), but so does overall time spent fetching
water (Eakin et al., 2016; Kher et al.,, 2015; Shrestha et al,,
2019; Tanjeela & Rutherford, 2018). These behaviours not
only impose physical health burdens (Lucier & Qadir, 2018),
but increase the risk of women experiencing domestic, sexual,
and physical violence (Castaiieda Camey et al., 2020; Gambe,
2015; Shrestha et al., 2019; Sugden et al., 2014).

Adjusting gender roles within families also emerged as an
adaptive strategy to combat water challenges (Singh & Prakash
Singh, 2015). For example, men’s participation in water collec-
tion in Zimbabwe and China increased to improve household
water-fetching efficiency (i.e. time spent and distances cov-
ered) (Gambe, 2015; Su et al., 2017), and increased in India
to protect women from experiencing sexual violence (Singh
& Prakash Singh, 2015). Further, greater access to water has
reportedly reduced incidents of child marriage in Kenya
(often used as a strategy to reduce household economic stress)
(Castaiieda Camey et al., 2020), reduced domestic disputes
(UN, 2017), and provided women and girls with more time
to pursue activities related to social gatherings (Shrestha
et al., 2019), income-generation, and education (Alam &
Rahman, 2019).

3.2. Access to sanitation

Women and girls face critical challenges when it comes to
accessing appropriate sanitation and hygiene. Inaccessible or
lacking facilities restrict women and girls from participating
full-time in work duties or in education. For example, in Ban-
gladesh, more than two thirds of women factory workers lose
six days of work per month because of a lack of safe places to
change and dispose of their menstrual pads (Pouramin et al.,
2020). These circumstances are exacerbated during times
when natural disasters, particularly flooding, compromise
facilities and sanitation materials become unavailable (Water-
Aid, 2017). Conversely, in Zambia, it was found that the pro-
vision of sanitation facilities and water reduced course
repetition and school dropout rates for girls (UN, 2018).



Additionally, in India, the provision of latrines in schools saw
girls’ enrolment increase more than boys (UN, 2018).

Climate disasters, particularly flooding, have the potential
to destroy WaSH facilities; this has implications for both
women and girls as well as community health. For example,
adaptive behaviours in response to the loss of latrines due to
flooding place women and girls at greater risk of experiencing
gender-based violence as well as leading them to adopt unsa-
nitary behaviours that increase the likelihood of source water
contamination (UN, 2018). This emphasises the need to con-
sider climate resilient and gender-sensitive WaSH infrastruc-
ture when it comes to adaptation interventions. Indeed,
climate proofed infrastructure in general, including houses,
are evidenced to reduce health risks of lower-income women
(Ajibade et al., 2013). Relatedly, WaSH for menstrual hygiene
management is recognised as a public health challenge and a
form of discrimination against women and girls, but no expli-
cit links to climate change have been made. Consideration of
gender-related WaSH requirements in emergency shelters is
essential to reduce adverse health impacts associated with
water-related disasters (Alam and Rahman, 2019).

Engaging women in pre- and post-disaster response is also
critical. Adaptation programmes that focused on women’s
early and continuous engagement in disaster awareness and
response had a positive impact for women and girls in the
community. Specifically, this included: women raising aware-
ness of appropriate responses to disaster warnings (women
and girls in the home taking shelter or evacuating to cyclone
centres); improving women’s understanding of local climate
change problems; and, enhancing interest in involvement
among women through greater inclusion of women-specific
issues and visibility of other women’s engagement (Tanjeela
& Rutherford, 2018).

3.3. Participation in decision making

Adaptations can enhance women’s participation in the public
sphere and build opportunities for decision making. In flood-
prone areas of Bangladesh, there is increased gender represen-
tation in dissemination of warnings in urban areas as com-
pared to rural areas. In urban regions, female volunteers
engaging in disaster work, including early warning, rescue
and relief work, are positively received by the community
even when working alongside male volunteers. Female partici-
pation has created space to address women-specific issues, and
volunteer work has made more women knowledgeable about
the consequences of climate change (Tanjeela & Rutherford,
2018). However, mitigating flood risk in the absence of male
members doubly burden women who have to balance their
household duties along with flood prevention activities (Dan-
gol & Carrasco, 2019). Thus, even when women’s leadership
and knowledge is accepted and deemed equal to men, their
unpaid domestic work is not recognised and therefore not
taken into account when women adopt additional climate
adaptation roles. In Colombia, for example, assessing social
costs and benefits of ecosystem-based projects demonstrates
a trend towards women’s empowerment that is associated
with a commensurate increase in women’s work burdens
(Richerzhagen et al., 2019).
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Disaster risk management systems, such as Early Warning
Systems, also lack a gender lens and engagement of women
(and other marginalised groups) in design, and related
decision-making processes (Zia & Wagner, 2015). For
instance, flood risk communication and dissemination in Paki-
stan is highly gendered and women are often the last to receive
flood-related news, are unable to understand communications
relayed in national languages, and are unable to move to a safe
place outside of their homes without the permission of male
household members (Mustafa et al., 2015).

3.4. Maladaptation

Adaptation options are temporal in nature. It can be argued
that if the adaptation option has a short-term characteristic,
then in the long-term that option can become maladaptive,
and have negative impacts on future development trajectories.
For instance, adaptation options at the local level have largely
focused on building low-cost infrastructure such as check
dams and small water storage structures. Such initiatives
may not necessarily contribute to long-term adaptation
needs and reducing future risks (Vij et al., 2019). Given that
these adaptation strategies are not being assessed for future
and long-term climatic changes, such policies and strategies
may infact aggravate water insecurity (Eekhout et al., 2018)
and add to women’s burdens. Thus, when combined with gen-
dered water roles, financial dependency and decision-making
at the household level, women can become further
disadvantaged.

Certain domestic water management techniques employed
by women to cope with water scarcity and insecurity can also
prove maladaptive. These include: prioritising water resources
such as using piped water for drinking, using saltwater for
washing, and local natural water for bathing (Magesa & Pau-
line, 2018); forgoing food to reduce water use and to ensure
that the rest of the family is sufficiently fed (Pommells et al.,
2018) or altering household and personal hygiene tasks
(Magesa and Pauline, 2018); and, water rationing (Eakin
et al., 2016), which can lead to similar consequences as water
shortages depending on how much rationing occurs. This
may not be problematic if transitions to more appropriate
and sustainable adaptation strategies are possible over the
medium- and long-term. However, this is not always the
case, particularly for the impoverished who are unable to
afford many adaptation strategies or those who do not own
their own homes (Kher et al., 2015). For example, in Mumbai,
India, the installation of rainwater-harvesting technologies has
increased the resilience of middle-class communities to water
supply shortages. However, this has resulted in normalising
state-supplied water scarcity, which in turn disadvantages
female domestic workers who live in informal settlements
and depend on state provided water resources (Button,
2017). Markedly, findings from 13 studies across India,
Nepal, Mexico, Bangladesh, Zimbabwe, Tanzania, China, and
three from studies covering multiple regions and countries,
suggest that adaptation options had moderate to severe mala-
daptive consequences for women. As such, many behavioural
changes undertaken by women and girls in response to scarce
water resources, and lack of sanitation and hygiene facilities,
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during climate change events have divisive outcomes. They
either fail to achieve, or undermine progress towards achieve-
ment, of both SDG5 and SDG6, given the inextricable linkages
between both goals.

4. On the gaps in climate change adaptation and
Sustainable Development Goals: concluding
discussion

The rapid review methodology and analysis of 34 documents
point to several key highlights which are significant for under-
standing how achievement of SDG5 can be facilitated or ham-
pered by current approaches to climate change adaptation.
First, there is no disputing the interconnections and overlaps
between SDG5 and SDG6. Gender-determined roles in dom-
estic water management and women’s health needs make
women vulnerable to water insecurity and lack of access to
appropriate WaSH facilities. These roles and responsibilities
further create challenges to multiple targets of SDG5, such as
ending discrimination (5.1) and eliminating violence (5.2)
against women and girls, and recognising and valuing unpaid
domestic work (5.4) such as water fetching and management.
The evidence reviewed in this paper demonstrates the benefits
of engaging women in WaSH decision-making and manage-
ment, and the fact that lack of women in these roles perpetuates
WaSH and water-related inequalities (Fauconnier et al., 2018).

Access to WaSH has been proven to confer particular
benefits to women, including improved physical health, reduced
risk of domestic and sexual violence, and empowerment. How-
ever, a significant point for consideration that emerges from this
rapid review is that, in the absence of gender mainstreaming in
development programming, many adaptations can be associ-
ated with negative impacts for women and girls. For instance,
lack of consideration of menstrual hygiene management and
short-term coping strategies, such as reducing hygiene activities
or eating less food, can become maladaptive over the long-term.
Conversely, when women are empowered through education,
training (Tanjeela & Rutherford, 2018), or are placed in
decision-making roles (Fauconnier et al., 2018; UN, 2018), equi-
table outcomes of WaSH interventions and successful infra-
structure design are observed. These include supply
augmentation to reduce the burden of water fetching (Alam &
Rahman, 2019; Button, 2017), enhance kitchen gardens (Buech-
ler, 2016), and reduce gender-based violence (Castafieda Camey
et al,, 2020). Culturally responsive capacity building of women
through WaSH interventions also improves community health
outcomes such as alleviating diarrhoea (Alam & Rahman,
2019), reducing prevalence of respiratory tract infections, and
improving community hygiene practices in the long run (Pour-
amin et al., 2020).

Second, literature on disaster-risk reduction also shows
how women’s participation in the public sphere can be
enhanced through community involvement and build oppor-
tunities for decision making (Fauconnier et al., 2018; Tanjeela
& Rutherford, 2018; UN, 2018). Consequently, in order to
advance gender mainstreaming in urban water adaptation
strategies, it is essential to give women equal rights to
resources and services (5.a), empower women through
enabling technologies (5.b), and adopt policies and legislation

that promote gender equity (5.c). Notably, this rapid review
shows a deficit of literature establishing interlinkages between
adaptations and the last indicator of SDG5 (Table 3), which is
to adopt and strengthen sound policies and enforceable legis-
lation for the promotion of gender equality and the empower-
ment of all women and girls at all levels. Further, this rapid
review highlights the need for gender sensitive dissemination
of disaster warnings as little practical research exists demon-
strating promising gender-sensitive communication practices
or proven strategies, particularly for urban settings. Although
studies have highlighted the importance of women in respond-
ing to disasters (Kafle, 2017), literature from Asia suggests that
they may be prevented from receiving early warnings, whether
because of the messaging itself or because they do not inhabit
the spaces and places traditionally associated with early warn-
ing systems. Even when women’s groups are mobilised for
early warning systems, disaster alert messages are often not
gender sensitive, and the manner in which they are dissemi-
nated - through radios and mobile phones - are not accessible
to women (Kafle, 2017). More research in this area could focus
on direct connections between technological adaptations and
enhancing the use of enabling technologies, in particular
ICT, to promote women’s empowerment (SDG5.b).

Another theme which emerges from the literature reviewed
is that water-related adaptation interventions can have gender
implications that perpetuate WaSH- and disaster-related bur-
dens on women, unequal power dynamics in WaSH and water
management decisions, and health disparities when social and
cultural barriers are not considered (Button, 2017; Singh, 2018;
Sugden et al.,, 2014; Tanjeela & Rutherford, 2018). Further,
there are numerous studies in gender mainstreaming and
development literature that demonstrate how ‘doing gender’
on paper looks good and ticks all the boxes, while in practice,
strategies of empowerment and participation serve to repro-
duce gender inequality and further burden women (Batliwala
& Dhanraj, 2004; Coles & Wallace, 2005; Cornwall et al,,
2007; Jackson & Pearson, 2005; Mukhopadhyay, 2014).
When women become the recipients of development projects,
there is an almost singular focus on women as the bearers of
development through their productive activities and ‘per-
ceived’ rational capabilities. However, ‘doing gender’ (i.e. gen-
der mainstreaming) does not necessarily mean engaging with
the structural inequalities that create and perpetuate gender
inequalities (Cairns et al., 2017). Consequently, adaptation lit-
erature could be enhanced by addressing how infrastructure-
based adaptations can ease the labour burden rather than
add to it. Additionally, literature remains squarely focused
on women and gender inequalities. It is in fact crucial that cli-
mate change adaptation moves beyond this to encompass
diversity in race, class, economic status, age, and ability, as
these are fundamental elements that shape women’s experi-
ences and access to adaptation solutions and resources. If
this intersectionality is not taken into account in climate
change adaptations, there is a risk of homogenising women
as a single category, as Carr and Thompson (2014) have
found in an agrarian setting, leading to further ineffectiveness
of adaptation strategies.

The achievement of SDG5 cannot rest on being a conse-
quence of meeting other SDGs, specifically SDG6. To redress



this, SDG6 must take on appropriate SDG5 targets to ensure
that gender mainstreaming is occurring alongside climate
mainstreaming to protect and sustain urban water security
and WaSH services once established. This requires transition-
ing from siloed approaches to either achieving universal
WaSH as part of the development discourse or building and
improving WaSH infrastructure as a climate adaptation strat-
egy. It is argued that the understanding of climate resilient
development pathways, envisioning a future where climate
change adaptation and mitigation go hand in hand with sus-
tainable development (Denton et al., 2014), need to integrate
gender. Thus, while there are demonstrable evidence-based
interlinkages between adaptations and women’s empower-
ment, our rapid review shows that many of these interlinkages
appear to be based on fragile, highly localised data, with a sig-
nificant gap in evidence for many of the nine indicators of
SDGS.

Finally, interlinkages between water insecurity, adaptation
strategies, and eliminating harmful social practices (e.g. child
marriage) have just started to be explored in the academic litera-
ture. Castafieda Camey et al. (2020) provide evidence that points
to a decrease in the rates of child marriage when water is easily
accessible, since families are no longer forced to marry off
daughters to lessen their economic burdens. Similarly, indirect
linkages between floods and increase in numbers of child mar-
riage have been identified, as floods are often drivers of
decreased economic status (Human Rights Watch, 2015).

This paper shows that, while gender has been considered in
the climate adaptation and water (in)security literature, gaps
still remain in our knowledge of co-benefits, and more impor-
tantly, anti-benefits, i.e. in terms of adverse health conse-
quences and increased burdens for women and girls. These
must be addressed moving forward, as empirical data is critical
for evidence-based policy formulation and the studies
reviewed fail to provide evidence required for investment in
practice. Key areas where water-related urban climate adap-
tation literature could be enhanced include gendered benefits
of climate-proofed WaSH infrastructure, gender sensitive
early warning and disaster preparedness, a better understand-
ing of how some adaptation strategies result in negative
impacts for women and girls, and the roles of poverty-eradica-
tion, education, and leadership for women and girls in enhan-
cing gender-sensitive adaptation. Further, strength-based
approaches that recognise intersectionality are lacking, despite
being essential to fully understanding and planning for the
consequences of interlinkages between SDG5 and SDG6 in
the urban context. Ultimately, gender- and climate-main-
streaming of WaSH and water-related disaster preparedness
is crucial if we collectively want to envision and implement cli-
mate resilient development pathways to ensure water security.
This is also essential to ensuring that benefits are conferred not
only with respect to SDGS5, but also the health of women and
girls. As such, there is a critical need to generate targeted evi-
dence identifying intersectionally-disaggregated, strength-
based approaches to operationalising SDG5 and SDG6.

Disclosure statement

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

CLIMATE AND DEVELOPMENT (&) 9

Notes on contributors

Indrakshi Tandon is an Assistant Professor of Anthropology at the
American University in Dubai. Her research interests include the inte-
gration of gender into development and environment policy, participa-
tory and sustainable development, transnational and global
development theory, NGOs and civil society organizations, and indigen-
ous studies in South Asia, where she has extensive fieldwork experience.
Indrakshi has a PhD from SUNY Albany, New York.

Corinne Schuster-Wallace has broad experience at the water-health
nexus, including WaSH and local water security. She is the Associate
Director of Global Water Futures and faculty member in the Department
of Geography and Planning at the University of Saskatchewan. Previous
positions include senior research fellow (water-health) at the United
Nations University Institute for Water, Environment and Health
(UNU-INWEH), research associate in the School of Engineering at the
University of Guelph in Canada, and a water-environment specialist for
the Public Health Agency of Canada. In addition to publications across
many different media, Corinne consulted to the Provincial Commission
of Inquiry (Part II) into the Walkerton, Ontario (Canada) drinking
water tragedy of 2000. Her research utilises a coupled systems approach
to water-related human health in rural, remote, and otherwise margina-
lised communities integrating university and community, different
forms of knowing, and research, practice, and teaching. Coupling
environmental and social systems provides a comprehensive understand-
ing of socio-environmental determinants and how intersectionality and
knowledge, attitudes, and practices affect wellbeing.

Martina Angela Caretta is a Senior Lecturer at the Department of
Human Geography at Lund University, Sweden. She holds a PhD in
Geography from Stockholm University. She is Coordinating Lead Author
of the ‘Water’ Chapter in the WGII IPCC 6th Assessment Report. She is a
feminist geographer with expertise in water, climate change adaptation,
gender and participatory methodologies. She has carried out extensive
fieldwork in East Africa, Latin America and Appalachia. Her work has
been published in Gender, Place and Culture; Annals of the AAG, Climate
& Development, Frontiers Water, Qualitative Research among others.

Sumit Vij is a senior researcher at the Institute for Environmental
Sciences, University of Geneva. His research interests are in the thematic
areas of transboundary water politics, climate change governance and
(peri) urban development. He holds a PhD from the Wageningen Univer-
sity and Research (the Netherlands). His research focused on the role of
power in water and climate change adaptation policy-making processes
in South Asia, studying power interplay between policy actors based on
theoretical grounding in political science and international relations. He
has published several scientific articles on environmental policy and poli-
tics in various international journals.

Alison Irvine has a Masters in Public Health from the University of Vic-
toria, Canada. Her interests lie in community-based Indigenous health
research. She has a broad interest in environmental health and justice
as well as the physical health of individuals.

ORCID

Indrakshi Tandon (I http://orcid.org/0000-0002-6550-9225
Corinne Wallace © http://orcid.org/0000-0003-0187-0326
Martina Angela Caretta (2 http://orcid.org/0000-0002-6811-304X
Sumit Vij (2 http://orcid.org/0000-0001-5252-797X

Alison Irvine 2 http://orcid.org/0000-0001-6835-2924

References

Ajibade, 1., McBean, G., & Bezner-Kerr, R. (2013). Urban flooding in
Lagos, Nigeria: Patterns of vulnerability and resilience among
women. Global Environmental Change, 23(6), 1714-1725. https://doi.
org/10.1016/j.gloenvcha.2013.08.009

Alam, K., & Rahman, M. H. (2019). Post-Disaster recovery in the cyclone
Aila affected coastline of Bangladesh: Women’s role, challenges and


http://orcid.org/0000-0002-6550-9225
http://orcid.org/0000-0003-0187-0326
http://orcid.org/0000-0002-6811-304X
http://orcid.org/0000-0001-5252-797X
http://orcid.org/0000-0001-6835-2924
https://doi.org/10.1016/j.gloenvcha.2013.08.009
https://doi.org/10.1016/j.gloenvcha.2013.08.009

10 . TANDON ET AL.

opportunities. Natural Hazards, 96(3), 1067-1090. https://doi.org/10.
1007/s11069-019-03591-7

Anwar, N. H,, Sawas, A., & Mustafa, D. (2020). Without water, there is no
life’: Negotiating everyday risks and gendered insecurities in Karachi’s
informal settlements. Urban Studies, 57(6), 1320-1337. https://doi.org/
10.1177/0042098019834160

Asteria, D., & Herdiansyah, H. (2020). Analysis sustainability of women’s
leadership for watershed conservation in the urban area. International
Journal of Social Ecology and Sustainable Development (IJSESD, 11(2),
38-50. https://doi.org/10.4018/IJSESD.2020040103

Batliwala, S., & Dhanraj, D. (2004). Gender myths that instrumentalise
women: A view from the Indian frontline. IDS Bulletin (Special Issue
Repositioning Feminisms in Gender and Development), 35(4), 11-18.

Berrang-Ford, L., Pearce, T., & Ford, J. D. (2015). Systematic review
approaches for climate change adaptation research. Regional
Environmental Change, 15(5), 755-769. https://doi.org/10.1007/
s10113-014-0708-7

Bhandari, D., Bi, P., Sherchand, J. B., Dhimal, M., & Hanson-Easey, S.
(2020). Climate change and infectious disease research in Nepal: Are
the available prerequisites supportive enough to researchers? Acta
Tropica, 105337.

Biesbroek, G. R., Klostermann, J. E., Termeer, C. J., & Kabat, P. (2013). On
the nature of barriers to climate change adaptation. Regional
Environmental Change, 13(5), 1119-1129. https://doi.org/10.1007/
s10113-013-0421-y

Bryant, S. L., & Gray, A. (2006). Demonstrating the positive impact of
information support on patient care in primary care: A rapid literature
review. Health Information & Libraries Journal, 23(2), 118-125.
https://doi.org/10.1111/j.1471-1842.2006.00652.x

Buechler, S. (2016). Gendered vulnerabilities and grassroots adaptation
initiatives in home gardens and small orchards in Northwest
Mexico. Ambio, 45(3), 322-334. https://doi.org/10.1007/s13280-016-
0832-3

Bunce, A., & Ford, J. (2015). How is adaptation, resilience, and vulner-
ability research engaging with gender? Environmental Research
Letters, 10(12), 123003. https://doi.org/10.1088/1748-9326/10/12/
123003

Button, C. (2017). Domesticating water supplies through rainwater har-
vesting in Mumbai. Gender & Development, 25(2), 269-282. https://
doi.org/10.1080/13552074.2017.1339949

Cairns, M. R,, Workman, C. L., & Tandon, I. (2017). Gender mainstream-
ing and water development projects: Analyzing unexpected enviro-
social impacts in Bolivia, India, and Lesotho. Gender, Place &
Culture, 24(3), 325-342. https://doi.org/10.1080/0966369X.2017.
1314945

Caretta, M. A., Mukherji, A., Arfanuzzaman, M., Betts, R. A, Gelfan, A.,
Hirabayashi, Y., Lissner, T. K., Liu, J., Lopez Gunn, E., Morgan, R,
Mwanga, S., & Supratid, S. (in press). Water. In H.-O. Péortner, D. C.
Roberts, M. Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria, M.
Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem, & B. Rama
(Eds.), Climate change 2022: Impacts, adaptation, and vulnerability.
Contribution of working group II to the sixth assessment report of the
intergovernmental panel on climate change. Cambridge University
Press.

Carr, E. R., & Thompson, M. C. (2014). Gender and climate change adap-
tation in agrarian settings: Current thinking, new directions, and
research frontiers. Geography Compass, 8(3), 182-197. https://doi.
org/10.1111/gec3.12121

Castafieda Camey, L., Sabater, L., Owren, C., & and Boyer, A. E. (2020).
Gender-based violence and environment linkages: The violence of
inequality. In J. Wen (Ed.), IUCN, International union for conservation
of nature. https://doi.org/10.2305/TUCN.CH.2020.03.en.

Coles, A., & Wallace, T. (2005). Gender, water and development. Cross-
cultural perspectives on women. Berg.

Collins, S. M., Mbullo Owuor, P., Miller, J. D., Boateng, G. O., Wekesa, P.,
Onono, M., & Young, S. L. (2019). ‘T 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

Cornwall, A., Harrison, E., & Whitehead, A. (2007). Feminisms in devel-
opment: Contradictions, contestations and challenges. Zed Books.

Dangol, N., & Carrasco, S. (2019). Residents’ self-initiatives for flood
adaptation in informal riverbank settlements of Kathmandu.
International Journal of Disaster Risk Reduction, 40, 101156. https://
doi.org/10.1016/j.ijdrr.2019.101156

de Coninck, H., Revi, A., Babiker, M., Bertoldi, P., Buckeridge, M.,
Cartwright, A., Dong, W., Ford, J., Fuss, S., Hourcade, J.-C., Ley, D,
Mechler, R., Newman, P., Revokatova, A., Schultz, S., Steg, L., &
Sugiyama, T. (2018). Strengthening and implementing the global
response. In V. Masson-Delmotte, P. Zhai, H.-O. Portner, D.
Roberts, J. Skea, P. R. Shukla, A. Pirani, W. Moufouma-Okia, C.
Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou,
M. L. Gomis, E. Lonnoy, T. Maycock, M. Tignor, & T. Waterfield
(Eds.), Global warming of 1.5°C. An IPCC special report on the impacts
of global warming of 1.5°C above pre-industrial levels and related global
greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development,
and efforts to eradicate poverty (pp. 324-336). In Press.

Denton, F., Wilbanks, T. J., Abeysinghe, A. C., Burton, I., Gao, Q., Lemos,
M. C., Masui, T., O’Brien, K. L., & Warner, K. (2014). Climate-resilient
pathways: Adaptation, mitigation, and sustainable development. In C.
B. Field, V. R. Barros, D. J. Dokken, K. J. Mach, M. D. Mastrandrea, T.
E. Bilir, M. Chatterjee, K. L. Ebi, Y. O. Estrada, R. C. Genova, B. Girma,
E. S. Kissel, A. N. Levy, S. MacCracken, P. R. Mastrandrea, & L. L.
White (Eds.), Climate change 2014: Impacts, adaptation, and vulner-
ability. Part A: Global and sectoral aspects. Contribution of working
group 1I to the fifth assessment report of the intergovernmental panel
on climate change (pp. 1101-1131). Cambridge University Press.
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap20_
FINAL pdf

Dodman, D., Hayward, B., Pelling, M., Broto, V. C., Chow, W., Chu, E.,
Dawson, R, Khirfan, L., McPhearson, T., Prakash, A., Zheng, Y., &
Ziervogel, G. (in press). Cities, settlements and key infrastructure. In H.-
O. Portner, D. C. Roberts, M. Tignor, E. S. Poloczanska, K. Mintenbeck,
A. Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Méller, A. Okem, & B.
Rama (Eds.), Climate change 2022: Impacts, adaptation, and vulnerability.
Contribution of working group II to the sixth assessment report of the inter-
governmental panel on climate change. Cambridge University Press.

Doss, C., Meinzen-Dick, R., Quisumbing, A., & Theis, S. (2018). Women
in agriculture: Four myths. Global Food Security, 16, 69-74. https://doi.
org/10.1016/j.gfs.2017.10.001

Eakin, H., Lerner, A. M., Manuel-Navarrete, D., Hernandez Aguilar, B.,
Martinez-Canedo, A., Tellman, B., Charli-Joseph, L., Fernandez
Alvarez, R., & Bojérquez-Tapia, L. (2016). Adapting to risk and perpe-
tuating poverty: Household’s strategies for managing flood risk and
water scarcity in Mexico City. Environmental Science ¢ Policy, 66,
324-333. https://doi.org/10.1016/j.envsci.2016.06.006

Eekhout, J. P., Hunink, J. E., Terink, W., & de Vente, J. (2018). Why
increased extreme precipitation under climate change negatively
affects water security. Hydrology and Earth System Sciences, 22(11),
5935-5946. https://doi.org/10.5194/hess-22-5935-2018

Ellis, A., Haver, J., Villasenor, J., Parawan, A., Venkatesh, M., Freeman, M.
C., & Caruso, B. A. (2016). WASH challenges to girls’ menstrual
hygiene management in Metro Manila, Masbate, and South Central
Mindanao, Philippines. Waterlines, 306-323. https://doi.org/10.3362/
1756-3488.2016.022

Fauconnier, L, Jenniskens, A., Perry, P., Fanaian, S., Sen, S., Sinha, V., &
Witmer, L. (2018). Women as change-makers in the governance of
shared waters. International Union for Conservation of Nature.
https://www.womenforwater.org/uploads/7/7/5/1/77516286/iucn_
women_changemakers_final_web.pdf

Florke, M., Schneider, C., & McDonald, R. I. (2018). Water competition
between cities and agriculture driven by climate change and urban
growth. Nature Sustainability, 1(1), 51-58. https://doi.org/10.1038/
$41893-017-0006-8

Gambe, T. (2015). Water woes in Harare, Zimbabwe: Rethinking the
implications on gender and policy. International Journal of
Innovative Research & Development, 4, 390-397. https://doi.org/10.
1080/10875549.2018.1517399


https://doi.org/10.1007/s11069-019-03591-7
https://doi.org/10.1007/s11069-019-03591-7
https://doi.org/10.1177/0042098019834160
https://doi.org/10.1177/0042098019834160
https://doi.org/10.4018/IJSESD.2020040103
https://doi.org/10.1007/s10113-014-0708-7
https://doi.org/10.1007/s10113-014-0708-7
https://doi.org/10.1007/s10113-013-0421-y
https://doi.org/10.1007/s10113-013-0421-y
https://doi.org/10.1111/j.1471-1842.2006.00652.x
https://doi.org/10.1007/s13280-016-0832-3
https://doi.org/10.1007/s13280-016-0832-3
https://doi.org/10.1088/1748-9326/10/12/123003
https://doi.org/10.1088/1748-9326/10/12/123003
https://doi.org/10.1080/13552074.2017.1339949
https://doi.org/10.1080/13552074.2017.1339949
https://doi.org/10.1080/0966369X.2017.1314945
https://doi.org/10.1080/0966369X.2017.1314945
https://doi.org/10.1111/gec3.12121
https://doi.org/10.1111/gec3.12121
https://doi.org/10.2305/IUCN.CH.2020.03.en
https://doi.org/10.1080/17441692.2018.1521861
https://doi.org/10.1080/17441692.2018.1521861
https://doi.org/10.1016/j.ijdrr.2019.101156
https://doi.org/10.1016/j.ijdrr.2019.101156
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap20_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap20_FINAL.pdf
https://doi.org/10.1016/j.gfs.2017.10.001
https://doi.org/10.1016/j.gfs.2017.10.001
https://doi.org/10.1016/j.envsci.2016.06.006
https://doi.org/10.5194/hess-22-5935-2018
https://doi.org/10.3362/1756-3488.2016.022
https://doi.org/10.3362/1756-3488.2016.022
https://www.womenforwater.org/uploads/7/7/5/1/77516286/iucn_women_changemakers_final_web.pdf
https://www.womenforwater.org/uploads/7/7/5/1/77516286/iucn_women_changemakers_final_web.pdf
https://doi.org/10.1038/s41893-017-0006-8
https://doi.org/10.1038/s41893-017-0006-8
https://doi.org/10.1080/10875549.2018.1517399
https://doi.org/10.1080/10875549.2018.1517399

Geere, J. A. L., & Hunter, P. R. (2020). The association of water carriage,
water supply and sanitation usage with maternal and child health. A
combined analysis of 49 multiple indicator cluster surveys from 41
countries. International Journal of Hygiene and Environmental
Health, 223(1), 238-247. https://doi.org/10.1016/j.ijheh.2019.08.007

Haddaway, N. R., Bethel, A., Dicks, L. V., Koricheva, J., Macura, B.,
Petrokofsky, G., Pullin, A. S., Savilaakso, S., & Stewart, G. B. (2020).
Eight problems with literature reviews and how to fix them. Nature
Ecology & Evolution, 4(12), 1582-1589. https://doi.org/10.1038/
541559-020-01295-x

Hofmann, P. (2017). Multi-layered trajectories of water and sanitation
poverty in Dar es Salaam. In S. Bell, A. Allen, P. Hofmann, & T. Teh
(Eds.), Urban water trajectories (pp. 103-118). Springer.

Human Rights Watch (HRW). (2015). Marry before your house is swept
away. Child marriage in Bangladesh. https://www.hrw.org/sites/
default/files/report_pdf/bangladesh0615_web.pdf

IPCC. (2014). Summary for policymakers. In C. B. Field, V. R. Barros, D.
J. Dokken, K. J. Mach, M. D. Mastrandrea, T. E. Bilir, M. Chatterjee, K.
L. Ebi, Y. O. Estrada, R. C. Genova, B. Girma, E. S. Kissel, A. N. Levy, S.
MacCracken, P. R. Mastrandrea, & L. L. White (Eds.), Climate change
2014: Impacts, adaptation, and vulnerability. Part A: Global and sec-
toral aspects. Contribution of working group II to the fifth assessment
report of the intergovernmental panel on climate change (pp. 1-32).
Cambridge University Press.

Jabeen, H. (2019). Gendered space and climate resilience in informal settle-
ments in Khulna City, Bangladesh. Environment and Urbanization, 31
(1), 115-138. https://doi.org/10.1177/0956247819828274

Jackson, C., & Pearson, R. (2005). Feminist visions of development: Gender
analysis and policy (2nd ed). Routledge. Taylor and Francis e-Library.

Kafle, S. K. (2017). Disaster early warning systems in Nepal: Institutional
and operational frameworks. Journal of Geography & Natural
Disasters, 07((01]1)), 02. https://doi.org/10.4172/2167-0587.1000196

Kayser, G. L., Rao, N., Jose, R., & Raj, A. (2019). Water, sanitation and
hygiene: Measuring gender equality and empowerment. Bulletin of
the World Health Organization, 97(6), 438. https://doi.org/10.2471/
BLT.18.223305

Kher, J., Aggarwal, S., & Punhani, G. (2015). Vulnerability of poor urban
women to climate-linked water insecurities at the household level: A
case study of slums in Delhi. Indian Journal of Gender Studies, 22(1),
15-40. https://doi.org/10.1177/0971521514556943

Liem, A., Natari, R.B., Jimmy, & Hall, B. J. (2020). Digital health appli-
cations in mental health care for immigrants and refugees: A rapid
review. Telemedicine and e-Health, 27(1), 3-16. https://doi.org/10.
1089/tm;.2020.0012

Lucier, K., & Qadir, M. (2018). Gender and community mainstreaming in
Fog water collection systems. Water, 10(10), 1472. https://doi.org/10.
3390/w10101472

Magesa, B. A., & Pauline, N. M. (2018). Analysis of adaptation strategies
of water insecure coastal communities of Tanzania by gender: Case of
Mlingotini village in Bagamoyo district. Journal of the Geographical
Association of Tanzania, 39, 1. http://196.44.162.39/index.php/jgat/
article/viewFile/2503/2566

McCartney, G., Hearty, W., Taulbut, M., Mitchell, R, Dryden, R, &
Collins, C. (2017). Regeneration and health: A structured, rapid litera-
ture review. Public Health, 148, 69-87. https://doi.org/10.1016/j.puhe.
2017.02.022

Mclver, L., Kim, R., Woodward, A., Hales, S., Spickett, J., Katscherian, D.,
Hashizume Masahiro Honda Yasushi Iddings Steven Naicker
Jyotishma Bambrick Hilary McMichael Anthony J., Ebi, K. E. (2016).
Health impacts of climate change in Pacific Island countries: A
regional assessment of vulnerabilities and adaptation priorities.
Environmental Health Perspectives, 124(11), 1707-1714. https://doi.
org/10.1289/ehp.1509756

Mercer, N., & Hanrahan, M. (2017). “Straight from the heavens into your
bucket”: domestic rainwater harvesting as a measure to improve water
security in a subarctic indigenous community. International Journal of
Circumpolar ~ Health, 76(1), 1312223. https://doi.org/10.1080/
22423982.2017.1312223

Mukherji, A., & Kumar, M. (2021). Effectiveness of water adaptation
responses in reducing climate-related risks: A meta-review. Report #

CLIMATE AND DEVELOPMENT (&) 11

FR2021-011. Australian Centre for International
Research.

Mukhopadhyay, M. (2014). Mainstreaming gender or reconstituting the
mainstream? Gender knowledge in development. Journal of
International Development, 26(3), 356-367. https://doi.org/10.1002/
jid.2946

Mustafa, D., Gioli, G., Qazi, S., Waraich, R., Rehman, A., & Zahoor, R.
(2015). Gendering flood early warning systems: The case of Pakistan.
Environmental Hazards, 14(4), 312-328. https://doi.org/10.1080/
17477891.2015.1075859

Nilsson, M., Chisholm, E., Griggs, D., Howden-Chapman, P., McCollum,
D., Messerli, P., Neumann, B., Stevance, A.-S., Visbeck, M., & Stafford-
Smith, M. (2018). Mapping interactions between the sustainable devel-
opment goals: Lessons learned and ways forward. Sustainability
Science, 13(6), 1489-1503. https://doi.org/10.1007/s11625-018-0604-z

Pommells, M., Schuster-Wallace, C., Watt, S., & Mulawa, Z. (2018).
Gender violence as a water, sanitation, and hygiene risk: Uncovering
violence against women and girls as it pertains to poor WaSH access.
Violence Against Women, 24(15), 1851-1862. https://doi.org/10.1177/
1077801218754410

Pouramin, P., Nagabhatla, N., & Miletto, M. (2020). A systematic review
of water and gender interlinkages: Assessing the intersection With
health. Frontiers in Water, 2, 1-6. https://doi.org/10.3389/frwa.2020.
00006

Reckien, D., Creutzig, F., Fernandez, B., Lwasa, S., Tovar-Restrepo, M.,
McEvoy, D., & Satterthwaite, D. (2017). Climate change, equity and
the Sustainable Development Goals: An urban perspective.
Environment and Urbanization, 29(1), 159-182. https://doi.org/10.
1177/0956247816677778

Richerzhagen, C., Rodriguez de Francisco, J., Weinsheimer, F., Dohnert,
A., Kleiner, L., Mayer, M., Morawietz, J., & Philipp, E. (2019).
Ecosystem-based adaptation projects, more than just adaptation:
Analysis of social benefits and costs in Colombia. International
Journal of Environmental Research and Public Health, 16(21), 4248.
https://doi.org/10.3390/ijerph16214248

Roy, J., Tscharket, P., Waisman, H., Abdul Halim, S., AntwiAgyei, P.,
Dasgupta, P., Hayward, B., Kanninen, M., Liverman, D., Okereke, C.,
Pinho, P. F., Riahi, K., & Suarez Rodriguez, A. G. (2018). Sustainable
development, poverty eradication and reducing inequalities. In V.
Masson-Delmotte, P. Zhai, H. O. Portner, D. Roberts, J. Skea, P. R.
Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S.
Connors, R. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, & T. Waterfield (Eds.), Global warm-
ing of 1.5°C: An IPCC special report (pp. 464-475). Cambridge
University Press.

Schipper, E. L. F., Revi, A., Preston, B. L., Carr, E. R,, Eriksen, S. H.,
Fernandez-Carril, L. R, Glavovic, B., Hilmi, N. J. M., Ley, D.,
Mukerji, R., de Araujo, M. S. M., Perez, R., Rose, S. K., & Singh, P.
K. (in press). Climate resilient development pathways. In H. -O.
Portner, D. C. Roberts, M. Tignor, E. S. Poloczanska, K. Mintenbeck,
A. Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem,
& B. Rama (Eds.), Climate change 2022: Impacts, adaptation, and vul-
nerability. Contribution of working group II to the sixth assessment
report of the intergovernmental panel on climate change. Cambridge
University Press.

Schuster, R. C., Butler, M. S., Wutich, A., Miller, J. D., & Young, S. L. and
Household Water Insecurity Experiences Research Coordination
Network (HWISE-RCN) (2020). ‘If there Is No water, We cannot
feed Our children’: The Far-reaching consequences of water insecurity
on infant feeding practices and infant health across 16 Low- and
middle-income countries. American Journal of Human Biology, 32
(1), €23357. https://doi.org/10.1002/ajhb.23357

Schuster-Wallace, C. J., Watt, S., Mulawa, Z., & Pommells, M. (2018).
WaSH as a maternal health issue: Three perspectives from rural
Uganda. Development in Practice, 29(2), 183-195. https://doi.org/10.
1080/09614524.2018.1533527

Sharpe, E. E., Karasouli, E., & Meyer, C. (2017). Examining factors of
engagement with digital interventions for weight management:
Rapid review. JMIR Research Protocols, 6(10), €205. https://doi.org/
10.2196/resprot.6059

Agricultural


https://doi.org/10.1016/j.ijheh.2019.08.007
https://doi.org/10.1038/s41559-020-01295-x
https://doi.org/10.1038/s41559-020-01295-x
https://www.hrw.org/sites/default/files/report_pdf/bangladesh0615_web.pdf
https://www.hrw.org/sites/default/files/report_pdf/bangladesh0615_web.pdf
https://doi.org/10.1177/0956247819828274
https://doi.org/10.4172/2167-0587.1000196
https://doi.org/10.2471/BLT.18.223305
https://doi.org/10.2471/BLT.18.223305
https://doi.org/10.1177/0971521514556943
https://doi.org/10.1089/tmj.2020.0012
https://doi.org/10.1089/tmj.2020.0012
https://doi.org/10.3390/w10101472
https://doi.org/10.3390/w10101472
http://196.44.162.39/index.php/jgat/article/viewFile/2503/2566
http://196.44.162.39/index.php/jgat/article/viewFile/2503/2566
https://doi.org/10.1016/j.puhe.2017.02.022
https://doi.org/10.1016/j.puhe.2017.02.022
https://doi.org/10.1289/ehp.1509756
https://doi.org/10.1289/ehp.1509756
https://doi.org/10.1080/22423982.2017.1312223
https://doi.org/10.1080/22423982.2017.1312223
https://doi.org/10.1002/jid.2946
https://doi.org/10.1002/jid.2946
https://doi.org/10.1080/17477891.2015.1075859
https://doi.org/10.1080/17477891.2015.1075859
https://doi.org/10.1007/s11625-018-0604-z
https://doi.org/10.1177/1077801218754410
https://doi.org/10.1177/1077801218754410
https://doi.org/10.3389/frwa.2020.00006
https://doi.org/10.3389/frwa.2020.00006
https://doi.org/10.1177/0956247816677778
https://doi.org/10.1177/0956247816677778
https://doi.org/10.3390/ijerph16214248
https://doi.org/10.1002/ajhb.23357
https://doi.org/10.1080/09614524.2018.1533527
https://doi.org/10.1080/09614524.2018.1533527
https://doi.org/10.2196/resprot.6059
https://doi.org/10.2196/resprot.6059

12 (&) I.TANDONETAL.

Shrestha, S., Sagar Chapagain, P., & Ghimire, M. (2019). Gender perspec-
tive on water use and management in the context of climate change: A
case study of Melamchi watershed area, Nepal. SAGE Open, 9(1), 1.
https://doi.org/10.1177/2158244018823078

Singh, C. (2018). Is participatory watershed development building local
adaptive capacity? Findings from a case study in Rajasthan, India.
Environmental Development, 25, 43-58. https://doi.org/10.1016/].
envdev.2017.11.004

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

Su, Y., Bisht, S., Wilkes, A., Pradhan, N. S., Zou, Y., Luj, S., & Hyde, K.
(2017). Gendered responses to drought in Yunnan Province, China.
Mountain Research and Development, 37(1), 24-34. https://doi.org/
10.1659/MRD-JOURNAL-D-15-00041.1

Sugden, F., De Silva, S., Clement, F., Maskey-Amatya, N., Bharati, L.,
Ramesh, V., & Philip, A. (2014). “A framework to understand gender
and structural vulnerability to climate change in the Ganges river
basin: Lessons from Bangladesh, India and Nepal.” IWMI Working
Papers 159. https://doi.org/10.5337/2014.230

Tanjeela, M., & Rutherford, S. (2018). The influence of gender relations
on women’s involvement and experience in climate change adaptation
programs in Bangladesh. SAGE Open, 8(4), 215824401881262. https://
doi.org/10.1177/2158244018812620

Tong, S., Confalonieri, U., Ebi, K., & Olsen, J. (2016). Managing and miti-
gating the health risks of climate change: Calling for evidence-
informed policy and action. Environmental Health Perspectives, 124
(10), A176-A179. https://doi.org/10.1289/EHP555

Torondel, B., Ferma, J., Francis, S. C., Caruso, B. A., Routray, P., Reese, H.,
& Clasen, T. (2022). Effect of a combined household-level piped water
and sanitation intervention on reported menstrual hygiene practices
and symptoms of urogenital infections in rural Odisha, India.
International Journal of Hygiene and Environmental Health, 239,
113866. https://doi.org/10.1016/j.ijheh.2021.113866

UN. (2015). Eliminating discrimination and inequities in access to water
and sanitation. New York. UN Water. https://www.unwater.org/
publications/eliminating-discrimination-inequalities-access-water-
sanitation/

UN. (2017). “Gender, the environment and sustainable development in
Asia and the Pacific.” Economic and Social Commission for Asia and
the Pacific. https://www.unescap.org/sites/default/files/publications/
SDD-Gender-Environment-report.pdf

UN. (2018). Sustainable development goal 6 synthesis report on water and
sanitation. New York. UN. https://www.unwater.org/publication_
categories/sdg-6-synthesis-report-2018-on-water-and-sanitation/

UN Water. (2013). Water security & the global water agenda. A UN-
Water Analytical Brief. UNU-INWEH and UN ESCAP. https://www.
unwater.org/publications/water-security-global-water-agenda/

UNEDP. (2016). Gender, equality and the environment. A guide to UNEP’s
work. https://wedocs.unep.org/bitstream/handle/20.500.11822/7642/-
Gender_equality_and_the_environment A_Guide_to_UNEPs_work-
2016Gender_equality_and_the_environment.pdf.pdf?sequence =
3&isAllowed =y

Vij, S., Biesbroek, R., Groot, A., Termeer, K., & Parajuli, B. P. (2019).
Power interplay between actors: Using material and ideational
resources to shape local adaptation plans of action (LAPAs) in
Nepal. Climate Policy, 19(5), 571-584. https://doi.org/10.1080/
14693062.2018.1534723

Vij, S., Moors, E., Ahmad, B., Arfanuzzaman, M., Bhadwal, S., Biesbroek,
R, Md. Arfanuzzaman Gioli, G., Groot, A., Mallick, D., Regmi, B,,
Saeed, B. A., Ishaq, S., Thapa, B., Werners, S. E,, & Wester, P.
(2017). Climate adaptation approaches and key policy characteristics:
Cases from South Asia. Environmental Science & Policy, 78, 58-65.
https://doi.org/10.1016/j.envsci.2017.09.007

WaterAid Canada. (2017). Water, sanitation and hygiene: A pathway to
realizing gender equality and the empowerment of women and girls.
London: WaterAid https://www.wateraid.org/ca/10-reasons-wash-is-
a-pathway-to-gender-empowerment-and-the-empowerment-of-
women-and-girls

Workman, C. L., & Ureksoy, H. (2017). Water insecurity in a syndemic
context: Understanding the psycho-emotional stress of water insecur-
ity in Lesotho, Africa. Social Science & Medicine, 179, 52-60. https://
doi.org/10.1016/j.socscimed.2017.02.026

World Bank. (2015). Gender in climate-smart agriculture. Module 18 for
the gender in agriculture sourcebook. World Bank Group, FAO and
IFAD. http://www.fao.org/3/a-i5546e.pdf

Woroniecki, S. (2019). Enabling environments? Examining social co-
benefits of ecosystem-based adaptation to climate change in Sri
Lanka. Sustainability, 11(3), 772. https://doi.org/10.3390/su11030772

Yanow, D. (2000). Conducting interpretive policy analysis (Vol. 47). Sage.

Zia, A., & Wagner, C. H. (2015). Mainstreaming early warning systems in
development and planning processes: Multilevel implementation of
Sendai framework in Indus and Sahel. International Journal of
Disaster Risk Science, 6(2), 189-199. https://doi.org/10.1007/s13753-
015-0048-3


https://doi.org/10.1177/2158244018823078
https://doi.org/10.1016/j.envdev.2017.11.004
https://doi.org/10.1016/j.envdev.2017.11.004
https://doi.org/10.1177/0020872814556826
https://doi.org/10.1177/0020872814556826
https://doi.org/10.1659/MRD-JOURNAL-D-15-00041.1
https://doi.org/10.1659/MRD-JOURNAL-D-15-00041.1
https://doi.org/10.5337/2014.230
https://doi.org/10.1177/2158244018812620
https://doi.org/10.1177/2158244018812620
https://doi.org/10.1289/EHP555
https://doi.org/10.1016/j.ijheh.2021.113866
https://www.unwater.org/publications/eliminating-discrimination-inequalities-access-water-sanitation/
https://www.unwater.org/publications/eliminating-discrimination-inequalities-access-water-sanitation/
https://www.unwater.org/publications/eliminating-discrimination-inequalities-access-water-sanitation/
https://www.unescap.org/sites/default/files/publications/SDD-Gender-Environment-report.pdf
https://www.unescap.org/sites/default/files/publications/SDD-Gender-Environment-report.pdf
https://www.unwater.org/publication_categories/sdg-6-synthesis-report-2018-on-water-and-sanitation/
https://www.unwater.org/publication_categories/sdg-6-synthesis-report-2018-on-water-and-sanitation/
https://www.unwater.org/publications/water-security-global-water-agenda/
https://www.unwater.org/publications/water-security-global-water-agenda/
https://wedocs.unep.org/bitstream/handle/20.500.11822/7642/-Gender_equality_and_the_environment_A_Guide_to_UNEPs_work-2016Gender_equality_and_the_environment.pdf.pdf?sequence=3%26isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/7642/-Gender_equality_and_the_environment_A_Guide_to_UNEPs_work-2016Gender_equality_and_the_environment.pdf.pdf?sequence=3%26isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/7642/-Gender_equality_and_the_environment_A_Guide_to_UNEPs_work-2016Gender_equality_and_the_environment.pdf.pdf?sequence=3%26isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/7642/-Gender_equality_and_the_environment_A_Guide_to_UNEPs_work-2016Gender_equality_and_the_environment.pdf.pdf?sequence=3%26isAllowed=y
https://doi.org/10.1080/14693062.2018.1534723
https://doi.org/10.1080/14693062.2018.1534723
https://doi.org/10.1016/j.envsci.2017.09.007
https://www.wateraid.org/ca/10-reasons-wash-is-a-pathway-to-gender-empowerment-and-the-empowerment-of-women-and-girls
https://www.wateraid.org/ca/10-reasons-wash-is-a-pathway-to-gender-empowerment-and-the-empowerment-of-women-and-girls
https://www.wateraid.org/ca/10-reasons-wash-is-a-pathway-to-gender-empowerment-and-the-empowerment-of-women-and-girls
https://doi.org/10.1016/j.socscimed.2017.02.026
https://doi.org/10.1016/j.socscimed.2017.02.026
http://www.fao.org/3/a-i5546e.pdf
https://doi.org/10.3390/su11030772
https://doi.org/10.1007/s13753-015-0048-3
https://doi.org/10.1007/s13753-015-0048-3

	Abstract
	1. Introduction
	2. Methodology
	3. Findings
	3.1. Water collection
	3.2. Access to sanitation
	3.3. Participation in decision making
	3.4. Maladaptation

	4. On the gaps in climate change adaptation and Sustainable Development Goals: concluding discussion
	Disclosure statement
	Notes on contributors
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


